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1.LOI GIOI THIEU

Trai he toan hoc 2009 13 mot hoat dong dic biet. Mot miit, né tiép nodi chudi cac hoat dong clia
Dién dan Toan hoc (Trai he toan hoc 2006 (Ha Noi), Da ngoai 2007 (Con Son-Kiép Bac), Hoi thao
Toan-Vat 1y Thién van 2008 (Tp.HCM)). Mit khac, né duge phat trién thanh mot hoat dong rong
16n hon, quy moé hon, duge sy bdo trg ctia Hoi toan hoc Viet Nam, trusng Dai hoc khoa hoc Hué,
dugc su tham gia dong t6 chic ctia dién dan Mathvn.org va clia dong dao cu dan cdc mang toan
hoc néi riéng va cu dan mang néi chung.

Cudn ky yéu ma ban dang cam trén tay dugce bién tap tit nhitng bai viét clia nhiing téc giad dang
lam viéc tai Viet Nam va nhiéu nude trén thé gidgi (Nga, My, Diic, Phap, Canada...). TAc gid nhd
tudi nhat chua day 15 tudi con téc gia ky cuu nhat da ngoai 60. C6 tac gia 1a hoc sinh phd thong,
6 tac gia 1a nhitng nha khoa hoc dau nganh ctia Vigt Nam (va ca thé gidi). Internet lam cho thé
gi6i nhur nhé lai, xoa nhoa nhitng khoang cach vé khong gian, vé tudi tac, vé hoc ham hoc vi va dia
vi x4 hoi. Tat ca chi con lai nidm dam mé khong bao gid tit ddi v6i todn hoc vi mong mudn déng
g6p cho phong trao, cho cong dong.

Ban bién tap Ky yéu Trai he toan hoc xin chan thanh caAm on GS Ha Huy Khoai, GS Nguyén
Tién Ziing, TS. Lé B4 Khanh Trinh da cho phép sit dung cac bai viét ciia ho trong cudn ky yéu nay.
Cam on GS Ngo Bao Chau, TS Ngo Dic Tuan, GS John Borkowsky, TS Nguyén Van Minh Man da
trire tiép viét bai cho ky yéu. Dac biét, khong thé khong nhic dén nhing téc gid la thanh vien ciia
hai dién dan: diendantoanhoc.net va mathvn.org. Nhitng bai viét clia ho da lam nén mot cudén
Ky yéu nhiéu mau sic v6i noi dung hap dan va phong ph.

Va cudén Ky yéu nay ciing nhu Trai he Toan hoc 2009 sé khé c¢6 thé dién ra néu nhu khong cé
sy ing ho nhiét tinh va quy bau clia nhitng nha tai trg. Ho déu la nhitng ngusi khong con tric tiép
lam toan nhung luén yéu quy nhitng ngudi lam toan va hét long vé6i todn hoc Viet Nam. Xin thay
mit BTC Trai he, Ban bién tap ky yéu va toan thé cac thanh vién Trai he Toan hoc 2009 giti dén
ho - nhitng manh thudng quan than quy 15i tri an sau sic.

Con bay gio, hay lat cac trang Ky yéu va doc cho thoa thich!

BAN BIEN TAP



TOAN HOC DUONG bAI VIET NAM®

Ha Huy Khoai - Vién Toan hoc Viét Nam

\Y

Tém tat. Ching tdi dua ra mdt téng quan ngén vé su phat trién clia toan hoc Viét Nam
tr ndm 1947, thai diém ma cong trinh nghién citu toan hoc dau tién cta mdt nha todn hoc Viét
Nam dugc ding trén mét tap chi todn hoc qubc t&. Ching tdi mé t3 todn hoc tai Viét Nam
phat trién nhu thé ndo trong nhitng hoan canh rat dic biét: cudc khang chién chéng Phép, cudc
du tranh théng nhit dit nudc, cudc khang chién chéng MY, thai ky khing hodng kinh té va
thoi ky chuyén dich sang nén kinh t& thj trudng.

Giéi thiéu

Trong bai nay, toi mudn dua ra mot cai nhin téng quat co dong vé sy phat trién cia
toan hoc duong dai Viet Nam. Tit duong dai ¢ day dude diing dé néi vé giai doan tir 1947,
khi cong trinh nghién cttu toan hoc dau tién ctia mot nha toan hoc Viet Nam dude dang
trén mot tap chi toan hoc qubc té.

Hon nita, Viét Nam gianh duge doc 1ap tur tay thuc dan Phap thang 9 ndm 1945, nén
lich st todn hoc duong dai Viét Nam la lich st sau thoi ky thuoc dia.

C6 thé néi ring cho dén thsi diém hién nay, chua cé bai nghién citu nao vé chi dé nay.
Bai viét nay c6 thé dude xem nhu cau chuyén dude ké bdi mot nha toan hoc Viet Nam,
sinh thang 11 nam 1946 va hoc tai truong DPai hoc Téng hgp Ha Noi trong thoi ky chién
tranh chéng My, lic ma trudng phai so tan vao rimg, chi khong han 1a mot bai nghién citu
vé lich sit toan hoc.

I - LE VAN THIEM — NGUGI KHAI SINH TOAN HOC DUONG DAI VIET NAM

Lich st toan hoc duong dai Viet Nam khdi dau cdch day 60 nam, khi mot nha toan
hoc Viét Nam, Lé Van Thiém, cong bd mot cong trinh trén mot tap chi chuyén dé quoc té
(Beitrag zum Typenproblem der Riemannschen Flachen; Commentarii Mathematici Helver-
tici, 20, 1947, pp. 270-287).

Lé Van Thiém sinh nam 1918 tai Ha Tinh, Viét Nam, trong mot gia dinh tri thiic. Ong
14 con 1t trong gia dinh gom 13 anh chi em. Ngudi anh ca clia 6ng nhan bang “tién si” sau
khi thi dau k¥ thi Nho gido truyén théng cudi cing (ndm 1919, tricu Nguyén). Con Lé Vian

*Tran Luu dich tit nguyén ban: Ha Huy Khoai, On the contemporary mathematics in Vietnam, Proceedings
of the International Conference on History of Mathematics, Tokyo, 2008 (to be published by Springer, 2010).
Phién ban tiéng Trung Quéc da dudc in trong: Science and Culture Review, Vol. 6, N. 2, 2009 (xuit ban bdi
Vién Lich stt khoa hoc, Vién Han lam khoa hoc Trung Qubc)
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Thiém 1 ngusi Viet Nam dau tién nhan duge hoc vi tién si hién dai.

Nam 1939, sau khi hoan thanh hoc ky cudi ciing véi diém s6 xuat sic, Lé Van Thiem
duge trao mot hoc béng theo hoc tai truong Ecole Normale Supérieure, Paris. Viec hoc clia
ong bi gian doan khi Chién tranh Thé gi6i thtt hai nd ra va dén 1941 méi duge néi lai. Ong
tot nghiép véi bang Cit nhan Toan chi trong vong 1 ndm thay vi 3 ndm nhu chuong trinh
hoc qui dinh. Nam 1942, du6i sy huéng dan ctia George Valiron, ong bat dau dé tai nghién
citu vé 1y thuyét phan bd gia tri cia ham phan hinh (Ly thuyét Nevanlinna). Chinh trong
giai doan nay ong da c6 nhitng déng gép quan trong trong viéc gidi quyét dudc bai toin
ngudc cla ly thuyét Nevanlinna va day ciing 1a chti dé chinh trong luan an tién si (1945,
Goettingen) va tién si nha nudc (Docteur d’Etat) ctia ong (1949, Paris) dong thoi dua ong
tré thanh mot trong nhitng nha nghién citu tré xuat sic nhat lic bay gis trong linh vire
nay.[1]

Trong khi d6, § Viet Nam, cudc khang chién chong thyc dan Phap dang lén cao. Gac
lai niém dam mé toan hoc 16n lao va trién vong tuoi sang clia sut nghiép nghien citu khoa
hoc, nam 1949, Lé Van Thiém da dua ra mot quyét dinh mang tinh budc ngoit khong
chi sé lam thay déi hoan toan cudc doi ong ma con tao ra mot anh hudng sau sic doi
v6i nhiéu thé hé sinh vién Viet Nam sau dé. D6 1a tit bo cong viéc gidng day tai Dai hoc
Zurich danh tiéng, ong quay vé Viet Nam dé tich cyc tham gia cudc dau tranh gianh doc lap.

Dé vé dén dugce Viet Nam, Lé Van Thiem dau tién bay dén Bangkok rdi sau d6 di chuyén
dén ving dat ty do & cuyc nam ctia Viet Nam. Vai thang sau, ong lam mot cudc hanh trinh
dai ding dac theo mot con duong nhd, ma vé sau trong khang chién chéong My tré thanh
duong H6 Chi Minh huyén thoai, xuyén qua rimg nii dé dén Viet Bic, viing cuc bic Viet
Nam, ndi ting 1a can ci chi huy clia cudc khang chién.

Chinh tai Viét Bac, Lé Van Thiém da gip mat nhitng nha tri thic khac, hau hét déu
hoc & Phap vé nhu Ta Quang Bitu (mot nha toan hoc, nguyén Bo trudng Qudc phong VN
1947, Bo trudng Dai hoc va Chii nhiém ij ban Khoa hoc Nha nudce), Tran Dai Nghia (cyu
sinh vién trudng Bach khoa Paris va Chu tich Vién Khoa hoc Viét Nam). Tin tuéng vao
tam quan trong clia gido duc va khoa hoc trong cudc khang chién nay, Lé Van Thiém da
thanh lap & viung ty do mot truong dai hoc su pham va mot truong dai hoc khoa hoc co
ban nhim muc dich cung cap cho dat nuéc nhitng gido vién va nhitng nha ky thuat trinh
do cao ma cuoc khang chién dang vo cuing can dén. Hai truong DH nay hoat dong cho dén
khi cuoc khang chién chéng Phap két thiic nam 1954. Sy phat trién ciia khoa hoc va nghién
cltu sau nay tai Viet Nam ghi nhan nhitng déng gép vo ciing can thiét clia hai ngoi truong
nay trong viéc nang cao va duy tri hé thong gido duc & mot trinh do thich hop, cho dit bi
cach ly hoan toan véi thé gidi bén ngoai trong sudt cudc chién chéng Phap va sau dé 1a
chéng My. Ngoai ra, hai truong DH nay da tao thanh nén méng dé Trusng Dai hoc Tong
hgp Ha No6i hoat dong trd lai ngay ndm 1955 v4i doi ngii giang vién hoan toan la ngusi Viét
ma vao thoi diém d6, duge xem 1a mot thanh tuu néi bat 6 mot qubc gia chau A.

Leé Van Thiém, cung v6i nhitng nha toan hoc khéc (Hoang Tuy, Ta Quang Biu) da sang
lap hai tap chi chuyén nganh toan hoc nghién citu ctia ngudi Viet bang ba thit tiéng Anh,
Phép va Nga la Acta Mathematica Vietnamica va Vietnam Journal of Mathematics. Ong
ciing 1a nha séang lap tap chi Toan hoc va Tudi tré, ngusi ban ciia nhiéu thé hé hoc sinh
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trung hoc. Sy xuat hién ciia ba tap chi nay trong suét thoi ky chong My 1a mot sy kién
quan trong va khoé tin.

Lé Van Thiém qua doi ngay 3 thang 6 nam 1991 tai Thanh phé Ho Chi Minh. Ong la
nha toédn hoc Viet Nam hién dai dau tien duge dat tén cho mot con duong (6 Ha Noi).

IT - ToAN HOC VIET NAM THOI KY KHANG CHIEN CHONG PHAP (1946-1954)

Ngay 19 thang 12 nam 1946, chi hon mot nam sau khi tuyén bd doc lap, Viet Nam
bit dau cudc khang chién chéng thirc dan Phap. Vao budi sang hom dé, tat ca céc t6 chric
chinh quyén déu nhan dugc ménh lénh roi khéi Ha Noi va so tan dén nhitng ving tu do,
phan 16n 1a trd lai Viet Bac. Tuy nhién, mot s6 can bo cao cap nhan duge ménh lénh tré,
trong s6 nay c6 gido su toan hoc Nguyén Thic Hao, ngudi ciing ting du hoc 6 Phap nhu
Lé Van Thiém va tré vé VN nam 1935. Thang 12, Nguyén Thic Hao roi Ha Noi vé qué &
Nghé An, mot tinh thudc khu 4 ty do. Vai thang sau Nguyén Thic Hao duge Bo Gido duc
giao nhiém vu t6 chitc mot truong toan hoc, chinh xac hon 13 mot 16p toan hoc & trinh do
dai hoc. Vi gido st duy nhat tai “truong dai hoc” nay chinh 13 Nguyén Thic Hao. Mic du
truong ctia ong Hao c¢6 qui mdé nhé nhung tam quan trong ctia né thi khong hé nhé. Nhitng
sinh vién ctia 16p toan hoc nay vé sau tré thanh nhitng nha khoa hoc hang dau cta Viét
Nam. Lép toan hoc ctia Nguyén Thiic Hao danh dau sy khéi dau cia lich st gido duc dai
hoc tai Viet Nam sau thoi ky thudc dia.

Mot mbe son 16n trong syt phat trién clia toan hoc va giang day toan hoc tai Viet Nam
13 sy tré vé ctia Lé Van Thiem tit Phap. Vao lic d6, ong la than tugng cla gisi tré Viet
Nam. Sy tré vé ctia Lé Van Thiém 16i kéo thém nhiéu tai nang tré dén véi Viet Bic.
Nhitng sinh vién dau tién ctia truong Dai hoc Khoa hoc, do Lé Van Thiem thanh lap tai
Viéet Bic, sau nay tré thanh nhitng nha khoa hoc hang dau ciia Viet Nam.

Trong nhitng nam hoa binh dau tién sau khang chién, mot s6 sinh vién ciia truong Dai
hoc Khoa hoc do Lé Van Thiem sang lap dugc dua sang Nga dé theo hoc mot chuong trinh
sau dai hoc. Hau hét s6 sinh vién nay nhan dugde hoc vi phd tién si (Ph.D) chi sau hai hay
ba nam hoc. Dic biét, chi sau mot nam, Hoang Tuy da viét mot luan 4n pho tién si vé giai
tich thie duéi st huéng dan ciia Menshov va da diang 5 bai bao trén cac tap chi hang dau
cia Nga trong 20 thang séng & Moscow dé theo hoc chuong trinh phé tién si. Vai nam sau
do6, Hoang Tuy trd thanh “cha dé” ciia ly thuyét toi uu toan cuc véi lat cdt Tuy noi tiéng
trong ly thuyét qui hoach 16m. Mot sinh vién khac, Nguyén Canh Toan, da bio vé thanh
cong luan an tién s khoa hoc tai Nga véi nhitng két qud quan trong trong mon hinh hoc
xa anh. Giai doan nay ong dang cong téc tai truong Dai hoc Khoa hoc.

Ching ta c6 thé noéi ring Dai hoc Khoa hoc déng mot vai tro quan trong khong chi
trong viéc dao tao sinh vién G bac dai hoc ma con ca viéc xay dung nén mot nhéom nghién
cttu toan tai Viet Nam sau giai doan khang chién.

ITT - NHUNG NAM THANG SAU KHANG CHIEN VA THOTI KY CHONG MY (1954-1975)

Cudc khang chién chéng Phap két thic nam 1954 va truong Dai hoc Tong hgp hoat
dong trd lai tai Ha Noi nam 1955. Lé Van Thiém 1a hiéu trudéng. Nhitng sinh vién da tot
nghiép dai hoc & Viet Bic gid c¢6 co hoi nghién citu toan hoc. Nhiéu ngudi trong s6 nay
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dugce dua ra nude ngoai, phan 16n sang Lien Xo, sang dong Au hay sang Trung Qudc.

Trong giai doan nay, nhiéu nha toan hoc sau khi nhan duge bing phé tién si 6 nude
ngoai, da chuyén moi quan tam sang toan ting dung nhim ting ho chinh sich khoa hoc ctia
chinh phti. Luu § ring khuynh huéng nay ciing da xuat hien ¢ Trung Qudc vao thoi diém
nay, ching han nhu Hoa La Canh lic d6 dang tich cyc theo dudi nghién citu vé van tri hoc.
O Viet Nam, c6 thé thay khuynh huéng nay qua nhitng vi du sau:

- Hoang Tuy, ngudi da bao vé thanh cong luan an vé gidi tich thyec, tré thanh ngudi
dau tién giéi thiéu van trit hoc va t6i wu hod tai Viet Nam nam 1961. Ngay tit dau, cac
nha toan hoc Viet Nam da nd luc st dung toan hoc dé giai quyét cac van dé thyc tién.
Nam 1961-1962, Hoang Tuy va nhém clia ong da nghién citu mot bai toan vé giao thong
van tai — sip xép lai viéc van chuyén hang bing xe tii sao cho rit ngin quang dudng ma
nhitng xe tai phai chay xe khong. Toi ciing xin luu ¥ rang cac nha toan hoc X6 Viét cling
da nghién cttu vé bai todn ting dung nay sau do6, khodng nam 1963. Di nhién ho da thanh
cong hon nhiéu so véi cac dong nghiép Viet Nam. Hoang Tuy cho biét sau chuyén viéng
tham Novosibirsk nam 1962 v6i Kontorovich (mot nha toan hoc X6 Viét va ngusi ting doat
giai Nobel kinh t&), ong da hoan toan chuyén tit giai tich thuc sang van trit hoc. Nam 1964
Hoang Tuy thu dudgc mot két qua diic sic vé cuc tiéu héa ham 16m, két qua da dua dén
cho ong sy thita nhan qubc té rong rai. Hoang Tuy dua ra mot kiéu méi ctia mat phing
cat, mot khai niem da dugc gidi thiéu trong qui hoach nguyén ctia Gomory vao nhitng nam
1950 dé sit dung trong qui hoach 16i. Hoang Tuy dé xuat mot phuong phap cit méi cho
phép thyc hien mot thuat toan cuc tiéu héa ham 16m. Mt phang cit ciia ong hién nay
dudc goi 1a ldt cat Tuy va Hoang Tuy doi khi dude goi 13 cha dé ciia lij thuyét toi wu toan cuc.

— Phan Dinh Diéu, ngudi da dat dugc hoc vi tién si khoa hoc tai Moscow véi luan an
vé toan hoc kién thiét, da chuyén mbi quan tam sang khoa hoc may tinh. Sau nay, ong tré
thanh giam déc dau tién ctia Vien Cong nghé Thong tin thuoc Vien Khoa hoc va Cong
nghé Viét Nam.

— Lé Van Thiem, mot chuyén gia néi tiéng vé 1y thuyét ham véi nhitng thanh tuu tien
phong trong 1y thuyét Nevanlinna, bat dau nghién ctu thuyét dong chdy ngam va nhiing
ing dung ctia n6 tai Viet Nam. Trong linh vigc mdi mé nay déi véi ong, Lé Van Thiém
da dat dudgc mot két qua xuat sic: ong la ngudi dau tién cho 16i giadi tuong minh ciia bai
todn tham qua hai 16p dat[2]. Le Van Thiem va nhing hoc tro ciia ong ciing da 4p dung
cac phuong phéap ciia giai tich phtc trong bai toan né min dinh huéng trong thoi ky khang
chién chéng My.

Nam 1964, quan doi My bat dau ném bom mién Bac Viét Nam, trong d6 c6 Ha Noi va
nhitng thanh phé khac. Tat ci cac truong dai hoc déu phai so tan vao ring. Nhiéu trudng
lai chuyén vé Viet Béc, can cit chi huy cii trong thoi ky chdng Phap. Tuy nhién, ngay ca
trong ldc chién tranh dién ra, cong dong toan hoc Viét Nam van tiép tuc cac hoat dong clia
minh.

Hoi toan hoc, duge Lé Van Thiem thanh lap nam 1965, da t6 chitc cac hoi théo chung
vé toi uu hoéa, gidi tich ham, gidi tich phiic, dai sd va giai tich s6. Cac thanh vién ciia Dai
hoc Téng hop, Dai hoc Su pham va Dai hoc Bach khoa da tham gia hoat dong nay. Sau khi
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3 dai hoc trén phai so tan di nhiéu ngé, cac hoi thao duge t6 chitc tai Ha Noi. Moi ngudi
gap nhau mdi thang hai 1an, va c6 thé néi ring ho tham dy rat dong di.

Trong giai doan chién tranh, mot s6 nha toan hoc nudc ngoai dén tham Viet Nam
va gidng bai cho cac sinh vién va nhiing nha nghién ciu. Trong s6 nay cé Alexandre
Grothendieck, Chandler Davis, Laurent Schwartz, André Martineau, Bernard Malgrange,
va Alain Chenciner. Dé hiéu thém nhitng an tugng ctia cac nha toan hoc quéc té da dén
Viet Nam vé doi song toan hoc Viet Nam thoi gian d6, to6i mudn nhic lai mot vai chi
tiét trich tit ban tudng thuat ctia Alexandre Grothendiecks vé chuyén tham Viet Nam clia
ong nam 1967, ban tuong thuat ma rat nhiéu trudng dai hoc trén thé gidi biét dén nam 1968.

Nhitng ngay thuyét gidng dau tién ctia Grothendieck dién ra tai Ha Noi. Nhung mot
hom, mot tén lita nd chi cach gidng dudng chitng mot hai tram mét. Vi thé, Bo truéng Bo
dai hoc Ta Quang Bitu da ra lénh phai so tan. Grothendieck thich thd véi tin chiing toi sap
sO tan va xem tinh hubéng khac thuong nay nhu mot co hoi mao hiém.

Grothendieck thuyét trinh vé hinh hoc dai s6 tritu tugng bon tiéng mdi ngay va gap gd
céc sinh vién va dong nghiép vao budi chidu. Sau chuyén viéng tham nay, Grothendieck da
viét mot ban tudng thuat thd vi va ndi tiéng, mang dén cho ngudi doc cai nhin khai quat
ve doi séng toan hoc ciia Viet Nam trong chién tranh.

Day 1a phan tuong thuat clia ong vé viéc thuyét trinh tai Ha Noi trong lic My ném bom:

Ciing nhu hau hét cic hoat dong cong cong, nhitng bai thuyét trinh dugc thuc hién tu
khodng 6 dén 10 gio sdng. Trong sudt phan lén thoi gian & day cia toi, bau troi luon u dm
cho nén da xdy ra it vu ném bom. Nhitng tran ném bom dit doi dau tién da duoc luong trudc,
ching dién ra vao thit Sdau, ngay 17 thang 11, hai ngay trudc khi ching toi di tan vé ving
nong thon. Ba lan bai néi chuyén cia toi bi gidan doan bdi nhing hoi coi bdo dong va ching
toi phdi zudng ham tri an. Nhitng nguoi mdi dén doi khi rat dn twong vi thay dan ching
d day rat binh tinh, hau nhu ching may ngac nhién vé cic hoi coi bao dong von da thanh
chuyén hang ngay...

Trong lic dién ra mot trong s6 cdc dgt khong kich vao sdng thi sdu hom dé, mot chum
bom bi né cham dd roi zudng ngay trong san cia Dai hoc Bdch khoa Ha Noi va (sau khi
coi bao dong két thic), né né tung khién hai gidng vién todn cia truong thiét mang.

Ta Quang Bitu, mot nha todn hoc va la Bo trudng Bo dai hoc (va la nguoi cung tham
du nhitng buoi thuyét trinh cia toi ¢ Ha Ngi) da duge bi mat thong bdo tin nay trong khi
toi thuyét trinh. Ngay lap tic ong roi noi nay; nhiing ngudi nghe con lai tiép tuc via theo
doi bai gidng vita doi cho hoi coi bdo dong ké tiép. Bai gidng ctia nhiing ngay tiép theo phdi
doi sang tuan sau tai truong dai hoc noi so tan nham tranh mii ro cho nhém tri thic nong
cot trong thoi gian thanh pho bi oanh tac.

Grothendieck dua ra mot s6 nhan xét vé khoa hoc ciing nhu nhitng khé khin thire té ma
mot nha toan hoc Vit Nam c6 tham vong phai chiu dung & mot noi bi cach ly khéi thé gisi:

Cuoc song rat hoang so. Tat cd moi ngudi, t nhitng ngudi qudn lyj trudng, doi ngi gidng
vién cho dén sinh vién déu song trong nhiing tip léu lam ti rom, tre va dat sét nhu nhau,
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ctta s0 thi long long gié va ndng thi nhu thieu dot. Vi khong co den dién, ho st dung deén
dau... Khi troi quang, mdy bay dich thuong zuyén bay qua khu vuc truong hoc, thinh thodng
tha bom hii hoa dé tong khat hét dong vi khi trude khi quay vé can ci khién cho doi khi mot
50 thuong dan bj thuong hodc thiét mang.

0 mot dét nude ma do hoan cdnh bit buoc, cé it quan hé vdi bén ngodai (tri phi ngudi
ta xem nhing chum bom bi la mot kiéu quan hé), that kho dé mot nha todn hoc chua cé
kinh nghiém dinh hudng bin than gita vo sé hudng di, dé phan biét cdi gi thi vi cdi gi khong.

Ong giai thich ring ong kinh ngac khi tiép can cong dong cac nha nghién citu toan hoc
ning no6 ¢ Ha Noi:

Meénh dé dau tién - mot ménh dé khd khdc thuong trong hoan canh nay- la: thuc su da
c6 mot doi song todn hoc ding vdi nghia cia tw nay tai mién Bdc Viet Nam. Dé danh gid
ding i nghia cia dinh ly ton tai nay, trudc tién, can nhd rang nam 1954, sau cudc chién
kéo dai 8 nam chong thuc dan Phdp (nghia la cach day 13 nam), gido duc dai hoc thic té
chua c6 tai Bac Viet Nam. Trong suot thoi gian dién ra cudc chién dc liet 1946-1954, no
lwe gido duc chi yéu la x6a ma chit cho dong ddo nong dan, mot né luc da thanh cong trong
nhitng nam sau dé. Dén khodng nam 1958, nan ma chit thuc su da duge xéa & nhing ving
dong bang.

...Phuwang phdp tiép theo (hién nhién la duy nhat kha thi) la dua nhitng ngudi tré tudi
sang cdc truong dai hoc & nhitng nudc xd hoi chi nghia, ddac biét la Lien Xo. Trong s6
khodng 100 gidng vién todn tai Pai hoc Tong hop Ha Noi va Pai hoc su pham, chiing 30
nguoi da dugc dao tao & nude ngodi 4 hodc 6 nam. Hau hét dat dén trinh do phé tién si cia
Lién Xo.

Cudi cuing Grothendieck két luan biing mot thong diép lac quan:

Toi c6 thé khing dinh rdng cd nhiing nha lank dao chinh tri cing nhu nhing nha khoa
hoc dau nganh déu tin rdng nghién ciu khoa hoc, ké cd nghién ciu ly thuyét ma chua cé
nhitng wng dung thuc té ngay lap tic, khong phdi la mot su za xi, va rang can thiét phdi
bat dau day manh viéc nghién ciu khoa hoc lyj thuyét (ciing vdi phdt trién nguon hic va cdc
khoa hoc 1ing dung) tu bay gio chit khong phdi dgi dén khi cé tuong lai tot hon.

... Va qua no luc phi thuong chua ting cé trong lich si, bat chap moi thi, ho dang thanh
cong trong viec day manh trinh do chuyén mon va trinh do van héa cia ngudi dan, ngay cd
khi dat nude bi tan phd khoc liet bdi cudng quoc cong nghé ding dav thé gidi. Ho biét ring
mot khi chién tranh két thic, sé c6 nhitng con nguoi di trinh do chuyén mon va pham chat
dao dic dé zdy dung lai dat nudc.

Truong dai hoc téng hop phai so tan di noi khac bén nam. N6 hoat dong trd lai tai Ha
Noi thang 9 nam 1969.

Sau d6 nam 1972-1973, truong lai them mot 1an so tan nita khi quan doi My st dung
méy bay ném bom B-52 rai tham xudng Ha Noi va mot s6 thanh phé khac ctia Viet Nam.

Trong thoi gian chién tranh chong My, mdi nam, Viet Nam dua khoang 100-150 sinh vién
10
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sang khoa toan ciia céc truong dai hoc & Lién X6 va céc nuée Dong Au. Ngoai ra, hang nam
khoang 20 gidng vién toan cua cac truong dai hoc Viét Nam duge dua sang nhitng nudc nay
dé theo hoc céc chuong trinh tién si. Tré vé Viet Nam, nhitng nha nghién citu nay trd thanh
lanh dao ctia cac nhém nghién citu tai cac truong dai hoc ¢ Viet Nam. Khoé khan cht yéu lic
bay gio 1a sy cach ly cac mdi quan hé véi cong dong toan hoc clia thé gidi. Tham chi lien lac
gitta cac tién s mé6i nhan bang tit nude ngoai trd vé véi ngudsi huéng dan truée day ctia ho
ciing khong dé dang. Con may 13 lic bay gio, Viet Nam cé thé nhan dude hau hét cac tap
chi chuyén nganh toan hoc chinh tit Trung Quéc (thyc ra thuong 1a ching da xuat ban 1-2
nam trude dé). Thai diem nay, Trung Qubc chua ky cong wéec Bern vé van dé ban quyén, va
ho sao chép lai céc tap chi, va giti mot s6 sang Viet Nam cho Thu vién Qubc gia. Nhitng tai
licu khac nhu tap chi va sach tiéng Nga c6 thé dugc tim thiy & nhiing hiéu sach véi gia rat ré
(chdng han mot ban dich tiéng Nga cuén Dai s6 clia S. Lang dude ban véi gia chimg 20 xu).

Thoi ky 1955 dén 1975, toan hoc ¢ mién Bic Viet Nam da phat trién vugt bac. Mot
s6 nhém nghién cttu gidi ra doi: t6i wu héa (ding dau la Hoang Tuy), 1y thuyét ky di (véi
sy huéng dan ctia hai nha toan hoc Viet kiéu Frédéric Pham va Lé Ding Trang), giai tich
phic (Lé Van Thiém va céac hoc tro), P.D.E...

Su ra doi ctia Ban Toan hoc (sau nay, nam 1970, déi ten 1a Vien Toan hoc do Lé Van
Thiém lam Vién truéng) thudc ny ban Khoa hoc Nha nuéc niam 1966 cang thic day su
nghién cttu toan hoc tai Viét Nam. Tham chi trong nhitng nam thang khé khan nhat ctia
cudc chién chéng My, Ban Toan hoc (sau nay 1a Vien Toan hoc) da t6 chitc nhitng hoi nghi
khoa hoc thudng nién va in ra nhing tuyén tap cong trinh ctia hoi nghi lay tén 1a Todn
hoc — Két qud nghién ciu. Nhidu ngudi cong bd két qua ctia ho trén nhiing nhitng tap chi
cua Lién X6 nhu Bdo cdo Vién han lam Khoa hoc Lién X6, Mathematics Sbornik, Giai tich
ham va ing dung... Nhitng nha toan hoc ¢6 uy tin trong giai doan nay hién van 14 nhiing
nha toan hoc hang dau cia Viet Nam.

Tru6ce khi thong nhat dat nude (1975), tai mién Nam, hau nhu chi ¢c6 mot nhém nghien
cttu vé P.D.E din d&t béi gigo su Ding Dinh Ang, mot nha toén hoc xuat than tit Hoc vien
Cong nghé California (My). Nhing nha toan hoc khac, nhu Nguyén Dinh Ngoc (mot nha
hinh hoc t6-po tit Phéap tré vé), giang day tai Dai hoc Sai-gon, nhung khong lam nghién
cttu. Toi xin néi them 1a nhém Dang Dinh Ang va nhimg hoc trd clia ong cho dén gis van
134 nhém nghién cttu manh nhat vé P.D.E & Viét Nam.

IV - TOAN HOC VIET NAM SAU THONG NHAT DAT NUGC

Sau théng nhat dat nude nam 1975, toan hoc Viet Nam cudi cling ciing c6 dude cac
diéu kien thuan lgi dé phat trién. Cu thé 1a sy hop tac véi véi cong dong toan hoc quoc té
tré nén dé dang hon. Nhi¢u ngudi con tré da nhan dugc nhitng hoc bong nghién citu sinh
& nude ngoai, va khong chi dén cac nuée xa hoi chti nghia ma con sang cac nude khac nhu
Phap, Tay Dtec, Y, Nhat... Ching han nhu tit Vien Toan hoc, 16 thanh vien da nhan dugc
hoc bong Alexander-von-Humboldt; khoang 20 ngusi duge nhan 1am cong tac vien ciia Ban
Toan thuoc Trung tam Vat ly Ly thuyét Quéc té (ICTP) 3 Y...

Chi vai nam sau ngay dat nudc thong nhat, s6 lugng cac nha toan hoc c6 hoc vi tién si
gia tang nhanh chéng. Dén nam 1980, Viet Nam c6 khoang 300 nha toan hoc c6 bang tién
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si. Nhiéu truong dai hoc mdi ra doi, hau hét déu c6 mon toan trong chuong trinh gidng day,
diéu nay da thic day viec phat trién s6 lugng céc nha toan hoc, dic biét 1a cac nha toan
hoc c6 biang tién si.

Tuy nhién, trong giai doan 1980-1995, todn hoc Viét Nam gap phai khé khan 16n. Viet
Nam trai qua cuoc khiing hoang kinh té trong thap nién 1980, va nhitng nam dau thap nién
1990 Viet Nam bat dau giai doan chuyén dich sang nén kinh té thi truong, bay gic goi la
D6i méi. Nhiéu nha toan hoc phai rdi bé toan hoc vi dong luong clia mot giang vien toan
rat thap, chi ching 3-4 do-la (M§) mdi thang. Phan 16n déu phai lam thém “nghé thit hai”
con doi hoéi nhiéu thdi gian va cong stic hon ca nghé thit nhat — lam toan hoc! Néu, trong
nhiéu nam, toan hoc Ia Iya chon hang dau clia nhitng hoc sinh trung hoc thi nhitng nam
dau thap nien 1990, mot khuynh huéng nguge lai xuat hien. Tham chi ¢6 mot nam, ching
c6 hoc sinh nao thi vao khoa toan Pai hoc Téng hgp Ha Noi. Lic bay gio, mot vai nha toan
hoc tién doan ring todn hoc Viet Nam dang c6 nguy co bién mat chi trong vong 15 nam

[3].

May thay, toan hoc Viet Nam da vugt qua giai doan khé khan nay. Ly do dau tien va
quan trong nhat 13 trong suét thoi ky nay nhiéu nha toin hoc Viet Nam van tiép tuc cong
viéc nghién cttu ctia minh bat chdp nhitng diéu kién vo cuing khé khan. Mit khac, ciing
can ké dén sy gitp dd qui bau ciia cong dong toan hoc khip thé gidi, diit biet 1a Phap, Y,
Dric va Nhat Ban. Toi xin dé cap ¢ day vai tro ciia chuong trinh ForMathVietnam tit Phap
va tam quan trong ctia nhitng hoc béng nghién citu nhu Alexander-von-Humboldt (Dtc),
JSPS (Nhat), va ICTP (Y va UNESCO). Cac nha toan hoc Viet Nam rat nhé dén sy gitp
dd tit nhitng nha toan hoc nudc ngoai trong sudt thoi ky khé khan nay. Duéi day 1a hai
vi du. DA c¢6 lac hau hét nhitng cudn sach méi giti dén thu vien ctia Vien Toan 13 do céc
dong nghiép nuéc ngoai va dong nghiep Viet Nam tai hai ngoai ting. Nha khach ctia Vién
Toan dugce xay dung bang tién gitup dé cia cdc nha toan hoc Nhat Ban, My, va cac nuée khéc.

K& tit gitta thap nién 1990, Viet Nam titng buéc thoat ra khoi cude khiing hoang kinh
té, va toan hoc Viet Nam trd lai véi sy phét trién binh thuong. Gidi tré Viet Nam gio ¢
thé di du hoc khong chi bing hoc bong nghién ctiu sinh clia cac hoc vién nuée ngoai ma con
béang sy ho trg tai chinh ctia chinh phtt Vigt Nam (Dé an 322). Nhitng sinh vién gidi ¢6 niém
say mé nghién cttu toan hoc bay gis khong con e ngai khi chon toan hoc lam sy nghiép sau
nay ctia minh nita. Mot s6 sinh vién xuat sic tiép tuc viéc nghién citu cia ho & cac trudng
dai hoc danh tiéng tren thé gidi nhu Harvard, Princeton, Ecole Normale supérieure, Ecole
Polytechnique, Trinity College...

Trén ci viéc phét trién nhanh chéng vé s6 lugng cAc nha toan hoc c6 bing tién si (dén
nay c6 khoang 700), cAc nha toan hoc Viet Nam da déng gop nhitng thanh quéa ndi bat va
gidi quyét dugc nhitng van dé co ban trong todn hoc. Téi mudén nhac dén chitng minh cia
Ngo Bao Chau cho B dé Co ban trong chuong trinh Langlands, mot trong nhitng van dé
noi tiéng trong toan hoc hién dai. Ciing xin nhic lai ring véi viéc chitng minh bé dé nay
trong mot truong hgp riéng, Chau (cung v6i Gérard Laumon) da gianh dugce gidi thudng
danh gia cta Vién Toan hoc Clay.
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V - VAI NHAN XET

Sau thoi ky thudc dia, sudt trong 60 ndm - mot quiang thoi gian khong dai 1am - Toan
hoc Viet Nam da phat trién duéi nhitng diéu kien hét stc dac biet: cuoc khang chién chéng
Phap, cudc dau tranh dé théng nhat dat nudc, cudc khang chién chéng My, khiing hoang
kinh té va sy chuyén dich sang nén kinh té thi truong.

To6i xin két thic bai viét bang viéc dé xuat nhitng chit dé sau doi héi c6 nhitng nghién
ctu sau hon:

— Giang day toan hoc dai hoc va nghién citu trong thoi ky chién tranh.

— Anh huéng ciia sy hgp tac va hé trg tit nudc ngoai déi véi nén toan hoc duong dai
Viét Nam.

— Anh hudng ctia sy chuyén dich sang nén kinh té thi truong déi v6i sy phat trién cta
toan hoc tai Viét Nam va cac nuée xa hoi chii nghia ci.

TAI LIEU THAM KHAO

[1] D. Drasin. A meromorphic function with assigned Nevanlinna deficiencies. Bulletin
of the American Mathematical Society, Vol. 80, N. 4, July 1974. Trong bai bao nay, Drasin
binh luan vé bai bao ctia Lé Van Thiém: st dung mot nguyén tic quan trong ctia Teich-
muller, Lé Van Thiém lan dau ap dung nguyeén tic nay dé gidi bai toan ngugc va phuong

phap nay sau d6 dugc Goldberg khai thac thém.

[2] P. Ya. Palubarinoa-Kochina. Ly thuyét dong chdy ngam, Nauka, Moscow 1977 (tiéng
Nga).

[3] F. Pham. Gazéte de Mathématiques, 1992.
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HO1 TOoAN HOC VIET NAM
Do6i nét gidi thiéu

\Y

Giéi thiéu vé Ho6i Toan hoc Viét Nam
e Thanh lap: Ngay 15 Thang 8 nam 1966 theo Quyét dinh s6 253/NV
e Hoi hién nay c6 hon 900 hoi vién

e Hoi c6 8 hoi va chi hoi thanh vien: Hoi Toan hoc Ha Noi, Hoi Toan hoc TP Ho Chi
Minh, Hoi tng dung Toan hoc, Hoi Toan hoc Hué, Hoi Toan hoc Nghé An, Chi hoi
Toan hoc Quy Nhon, Hoi Gidng day toan phd thong, Chi hoi chuyén nganh Cac hé
md va tng dung

Cac chii tich va tong thu ki qua cic nhiém ky

e 1966 - 1988
- Cha tich: GS Lé Van Thiém
- Tong thu ki: GS Hoang Tuy

1966 - 1988
- Chu tich: GS Lé Van Thiém
- Téng thu ki: GS Hoang Tuy

1988 - 1994
- Chti tich: GS Nguyén Dinh Tri
- Téng thu ki: GS D4 Long Van

1994 - 1999 va 1999 - 2004
- Cht tich: GS D6 Long Van
- Téng thu ki: GS Pham Thé Long

2004 - 2008
- Chu tich: GS Pham Thé Long
- Téng thu ki: GS Lé Tuan Hoa

2008 - 2013
- Chu tich: GS Lé Tuan Hoa
- Téng thu ki: GS Nguyén Hitu Du

Website: http://www.vms.org.vn/. Email: vms@vms.org.vn

Badn tin cia Hoi: Thong tin Toan hoc - http://wuw.vms.org.vn/ttth/ttth.htm
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Dai hoi Toan hoc Viét Nam lan thit 7 da dugc t6 chitc trong cdc ngay 04-08/08/2008
tai Truong Dai hoc Quy Nhon, TP Quy Nhon (Binh Dinh).

Dai hoi Toan hoc Viet Nam 1a sinh hoat khoa hoc 16n nhat clia cong dong toan hoc Viet
Nam. Tai dai hoi cac nha nghién ctu, tng dung va gidng day toan cd nudc da trinh bay
nhitng két qua khoa hoc clia minh trong vong 5-6 nam gan day. Cac dai biéu ciing da trao
déi, thao luan vé nhitng van dé thoi sy cap thiét trong phét trién Toan hoc clia dat nudc.
Dai hoi Toan hoc Viet Nam lan thit VII bao gom hai phan: Hoi nghi khoa hoc va Dai hoi
dai biéu Hoi Toan hoc Viet Nam.

Trong phan Hoi nghi khoa hoc, ¢6 7 nha todn hoc duge mdi bao cdo tai phién toan
thé: Ngo Bao Chau (IAS Princeton va Vien Toan hoc, Hinh hoc dai s6 va Ly thuyét sb)
The fundamental lemma in Langlands’ program; Nguyén Ty Cuong (Vién Toan hoc, Dai
s6 giao hoan) Heé tham sé p—chudan tdc va 1ing dung vao nghién ciu cdu tric vanh giao
hoan Noether dia phuong; Nguyén Htu Viet Hung (DHKHTN-DHQG Ha Noi, Topo dai
s0) The classical conjecture on spherical classes and the algebraic transfer; Nguyén Thanh
Long (DHKHTN-DHQG TP Ho Chi Minh, Phuong trinh vi phan va Phuong trinh dao ham
rieng) On the nonlinear boundary value problems and some subjects concerned; D6 Dic
Thai (DHSP Ha Noi, Giai tich phiic), Hinh hoc ciia cdic mién trong C™ vdi nhém tu ddang
cau khong compact; Nguyén Dong Yén (Vien Toan hoc, Téi wu héa va ing dung) Cdc bai
todn téi wu va bat dang thic bién phan phu thuoc tham so.

Dai hoi Dai biéu toan quéc lan thtt bay da bau ra BCH Trung wong Hoi gom céc thanh
vién sau:

DANH SACH BAN CHAP HANH TRUNG UONG

Ho6i Toan hoc Viét Nam khéa VI, Nhiém ki 2008-2013

1. Chu tich: GS-TSKH Lé Tuan Hoa, Vién Toan hoc

2. Phé chii tich kiem Téng thu ki: GS-TS Nguyén Hiu Du, DHKHTN-DHQG Ha Noi
Cac pho chu tich:

3. GS-TSKH Nguyén Hitu Viet Hung, PHKHTN-DHQG Ha Noi

4. GS-TSKH Phan Qudc Khanh, DH Qudc Té - DHQG Tp. H6 Chi Minh

5. GS-TSKH Nguyén Van Mau, PHKHTN-DHQG Ha Noi

6. PGS-TS Toéng Dinh Quy, DH Bach khoa Ha Noi

7. GS-TSKH Nguyén Khoa Son, Vien KH&CN Viét Nam
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Cac pho téng thu ki:

8. PGS-TSKH Phiing Ho Hai, Vién Toan hoc

9. PGS-TS Nguyén Thién Luan, Hoc Viéen KTQS

Cac uy vién:

10.

11.

12.

13.

14.

15.

16.

TS Dinh Thanh Dtc, DH Quy Nhon

GS-TS Nguyén Van Hitu, DPHKHTN-DHQG Ha Noi
GS-TSKH Ha Huy Khoai, Vién Toén hoc

PGS-TS Lé Thanh Nhan, Khoa Khoa hoc — DH Thai Nguyén
TS Nguyén Van Sanh, DH Mahidol — Théi Lan

GS-TSKH D6 Duc Thai, DHSP Ha Noi

GS-TS Leé Van Thuyét, DH Hué
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DIEN DAN TOAN HOC — 5 NAM NHIN LAI
Nguyén Hitu Tinh (BadMan) — Email: nhtinh@hueuni.edu.vn
Nguyén Qudéc Khanh (MrMATH) -~ Email: ngk_mrmath@yahoo.com
Nguyén Van Luyén (Lim) — Email: bunhia@yahoo.com

\%

Bay gio 1a thoi diém Viet Nam dang ¢ nam thit 12 ké tit ngay chinh phi ra quyét dinh
két ndéi mang toan cau (12/1997). 12 nam khong phai la mot quang thoi gian dai nhung
378.430.000 giay ctia thoi dai cong nghé thong tin da lam thay ddi rat nhiéu diéu. Bén canh
doi séng thuc, mot thé giéi 4o da hinh thanh va phét trién song hanh, va Dién Dan Toan
Hoc (Vietnam Mathematics Forum — VMF) da tré thanh mot phan trong s6 ay. Trong
khuon kho ctia bai viét nay, xin dudc gidi thieu doi nét vé lich sit xay dung va phét trién
cia VMF.

I - DIEN DAN TOAN HOC LA GI?

Dién dan Toan hoc (VietNam Mathematics Forum - viét tat 12 DDTH) 1a mot t6 chiic
tu nguyén ctia thanh nién Viet Nam dang hoc tap va lam viéc ¢ Viet Nam va nhiéu nudc
trén thé gidi, duge thanh lap véi muc dich xay dung san chai tryc tuyén vé Toan hoc cho
nhiing ngusi yéu toan, hoc toan, day toan va nghién ctu toan.

Dia chi chinh thitc ctia DDTH trén mang toan cau la: http://www.diendantoanhoc.net
II - QUA TRINH HINH THANH

Dién dan Toan hoc von c6 tién than 13 mot box nhé trén mang Trai tim Viét Nam On-
line (TTVNOL): Nam 2002 khi mang TTVNOL hinh thanh, mot nhém cac ban yéu mén
Toan hoc da nhanh chéng lap thu muc (box) Toan Hoc trén cong thong tin nay dé cling
nhau théo luan céc van dé lien quan dén Toan. Mot trong nhitng nhude diém ciia mang
TTVNOL la khong hd trg viéc go cong thitc toan hoc, diéu nay dan dén khé khan cho cac
thanh vién khi can trinh bay cac van dé, bai toan cu thé.

Dau nam 2003, lutu hoc sinh Tran Qudc Viet da thi nghiém thanh cong dién dan co
tich hgp bo g cong thiic, dé timg bude chuyén cac thio luan tit TTVNOL sang dia chi
méi, 14 san choi cho cac ban tré yéu mén Toan. Lic by gio dién dan duge diéu hanh béi
hai quan tri vién 1a Tran Quéc Viet (VNMaths — Nghién cttu sinh ¢ Ditc) va Nguyén Hitu
Tinh (BadMan — Nghién ctiu sinh & Ao). San choi da nhanh chéng thu hat duge su quan
tam ciia cac ban tré yéu mén toan la hoc sinh, sinh vién trong va ngoai nudc.
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Cudi nam 2003, vé6i s6 lugng trao doi va lugt truy cap dién dan ting dot bién, nhém
quan ly da théo luan v quyét dinh xay dyng cong thong tin méi véi tén mién trén mang
toan cau la www.diendantoanhoc.net va chinh thic di vao hoat dong ngay 16/1/2004.
Trong khoang thdi gian 2 nam tiép theo, dién dan duge bd sung 18 quan 1y vién la nhitng
ngudi nhiét huyét vi mot cong dong toan hoc tré Viet Nam, ho 14 cac du hoc sinh dén tit
11 qubc gia trén thé gisi. C6 thé ké ra mot vai cai tén trong sé d6 nhu: anh Ha Huy Tai -
CXR (Tulane University - My), anh Phan Duong Hiéu — RongChoi (University of Paris
8, Phap), chi Nguyén Viet Hing — Mathsbeginner (Kyoto University, Nhat Ban), anh
Bui Manh Hung - leoteo (University of Bristol, Anh), anh Lé Thai Hoang - laviesmerde
(University of California, My), ...

Giai doan 2006 — 2009, dién dan c6 sy thay déi 16n vé nhan lic trong nhém quan 1y,
ngoai mot s6 du hoc sinh tré nhu Nguyén Van Luyén - Lim (Canada), Nguyén Long Son -
NangLuong (Nga) thi cdc vi tri chii chét clia dién dan da chuyén dich sang cic thanh vien
trong nuéc nhu Ts.Tran Nam Diing - Namdung (DHKH Ty Nhién Tp.Ho Chi Minh), SV.
Nguyén Quoc Khanh — MrMATH (DHKH Ty Nhien Ha Noi),...

3 - TON CcHI - MUyC TIEU

Dién dan Toan hoc 1a mot 6 chite hoc thuat, phi 1gi nhuan, khong lién quan dén chinh
tri vA ton gido, hoat dong tryc tuyén dua trén cong nghé mang toan cau (internet). Trong
qué trinh xay dyng va phat trién ctia minh, DDTH huéng dén cac muc tiéu sau:

Tré thanh mot kénh thong tin ddm bdo, c6 do tin cay, hitu ich va thyc té trén tinh than
trach nhiém cao déi v6i doc giad trie tuyén va thanh vién ctia dién dan.

Xay dung mot san choi Toan hoc, ndi rao can vé khoang cach dia ly dude g& bd doéi véi
cac thanh vién yéu thich Toan hoc

Hoc todan: Goép phan xay dung phong céch hoc toan chti dong, sang tao cho hoc sinh,
sinh vién Viet Nam trong méi truong Toan hoc & Viet Nam ciing nhut & cac nude phat trién
trén thé gidi.

Lam todn: Lam cau ndi gitta nhitng ngudi lam toan, nghién citu chuyén sau vé toan &
Viet Nam va nuéc ngoai. Tao nén mot moi trudsng trao ddi trie tuyén vé céc van dé trong
linh vite toan hoc véi nhiéu chuyén nganh hep, chuyén sau va nang cao.

Day todn: Tré thanh mot dia chi trao déi kinh nghiém, nghiép vu su pham va chuyén
mon ciia gido vien toan & cac truong phd thong ciing nhu gidng vien toan & cac truong dai
hoc va vién nghién cttu khap moi noi. Dong thoi huéng dén sy hoé trg, gitp dé ciia nhitng
thé he di trude, clia cac gido vién, gidng vien doi véi hoc sinh va sinh vién tham gia trén
dién dan. Hinh thanh mot moi truong day va hoc toan triyc tuyén.

Vin héa todn: La dia chi, noi gip gd clia nhitng ngudi yéu toan, & day cic thanh vién
ban luan, chia sé tat ci cac van dé lien quan dén vian héa toan dong thoi phd bién rong rai

van hoéa toan dén véi moi doéi tugng chuyen va khong chuyén vé toan.

Tha vién tai lieu toan: Hinh thanh co s§ dit lieu Toan hoc bang viéc tich liiy tir céc
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thanh vién tham gia trén dién dan. Co sd dit lieu sé bao gom cac tai lieu & dang sach, bao,
tap chi, phan mém, ... dugc to chiic luu trit t6t, thuan tién cho viéc tim kiém ciia doc gia.

Truyén ba Todn hoc: Két hop gitta viéc sinh hoat tryc tuyén (online) v6i nhitng hoat
dong ngoai tuyén (offline), DDTH huéng t6i viec truyén ba toan hoc t6i cac ban tré khap
moi mién dat nuée, qua dé gép phan vao sy phat trién ctia nén Toan hoc Viét Nam.

Tap chi dién t& Todn hoc: DDTH huéng t6i viéc xay dung mot tap chi dién t1 uy tin
vé Toan. O d6 dang tai diy di thong tin lien quan dén nén Toan hoc clia Viet Nam va cap
nhat tin titc méi nhat cia thé gisi.

IV - NOI DUNG DIEN DAN

Website ctia Dién dan Toan hoc dugc chia thanh ba phan c6 quan hé mat thiét. Bao
gom phan cung cap thong tin (web) - 6 d6 cac noi chung duge phan cap theo ting chuyén
muc, thuan 1gi cho doc gid khi dén véi dién doan todn, phan thit hai 1a dién dan (forum)
- noi trao doi, thao luan truc tiép ctia cac thanh vieén, va phan thi ba 1a mot mang xa hoi
nhé (mini social network) — noi cac thanh vién cé thé tuong tac va trao déi nhiéu hon véi
nhau theo thdi gian thyc (realtime). Két qua cia cic trao ddi trén dién dan sé duge nhom
quan 1y kiém duyét, tong hgp va bién tap dé dang tai trén trang web.

Trén web, ngoai viéc dang cac tin bai truyén thong, DDTH ciing dang tai nhitng tai liéu
da phuong tién (multimedia) dé giti téi cac ban doc giad nhitng thong tin thsi sy trén thé
gidi thong qua trinh duyét flash tryc tuyén. D6 1a nhitng clip vé lich st toan hoc, vé nhiing
diéu ly thd, va ca nhitng bai gidng toan hoc tryc tuyén. Bén canh d6 DDTH ciing da va
tiép tuc xay dung mot kho tai liéu sach dien t1t (e-books) da dang, phong phu dap ting nhu
cau ciia nhiéu déi tugng thanh vién, tit toan pho thong, toan hoc sinh gidi, toan dai hoc,
sach va gido trinh cho nghién cttu sinh. Cac phan mém hé trg gidng day hoc tap ciing lién
tuc dugc cap nhat.

Trén dién dan, DDTH tap trung phat trién cidc mang noi dung sau day:

e Toan danh cho khéi hoc sinh phé thong theo chuong trinh day toan ¢ Viet Nam (bao
gdm trung hoc co s va trung hoc pho thong, toan olympiad)

e Toan danh cho sinh vién khéi dai hoc va sau dai hoc (bao gom toan dai cuong va mot
s6 chuyén nganh co ban)

e Toan hoc va cac nganh khoa hoc khac (m6i quan heé mat thiét va ing dung ctia toan
trong cac nganh khoa hoc khac, dic biét 14 mdi lien hé véi Khoa hoc May tinh, Vat
ly va Kinh t¢é)

e Céc cau lac bo ngoai khoa (Vat ly, Héa hoc, Sinh hoc, Ngoai ngit, Thé thao)

e Vin hoéa toan hoc (bao gom cic van dé lien quan dén toan nhu lich sit toan hoc, danh
nhan toan hoc, cac thong tin thdi sy toan hoc, ...)

Bén canh viéc phat trién website, DDTH ciing chii trong dén viéc xay dung nhitng trang
vé tinh chinh thic (official blog) trén cdc mang xa hoi 16n nhu Blogspot, Wordpress, Face-
book, ndi cac ban thanh vién ciing c6 thé tim thay nhiéu trang tin bai c4 nhan rat bd ich
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clia cac nha khoa hoc uy tin va c6 dang cap thé gidi, nhu Gido su Ngo Bao Chau, Ngo Dic
Tuan, Ngo Quang Hung va rat nhiéu cac tén tudi khac.

Cung v6i thoi gian, Dién dan Toan hoc dang timmg bude hoan thién tot hon nhitng muc
tieu ban dau va sé cd gang dé xuat, thiyc hién cAc muc tiéu mdi.

V - NHAN LUC — TRI LUC

Theo thong ké mdi nhat, Dién dan Toan hoc da c6 khoang 75.000 lugt dang ky thanh
vién trong d6 trén 35.000 thanh vién chinh thitc. Bao gom tat ca cic ddi tugng: hoc sinh, sinh
vien va nghién cttu sinh trong va ngoai nuéc; gido vien & cac trudng phd thong, giang vien
tai cac truong dai hoc, cic nha nghién citu Toan hoc ¢ Viét Nam va nhiéu nude trén thé gisi.

DDTH dugc xay dung v phat trién dua trén sy dong gop tu nguyen cla tat ca cac
thanh vién cuing véi rat nhiéu thé he cia nhém quan 1y va cong tac vien (CTV). Nhom
quan ly 13 nhitng ngudi diéu hanh toan bo dién dan. Nhom nay duge chia lam cdc nhém
nhd, c6 phan cap bac, quyeén han va chitc ning khac nhau.

e Nhom quan tri (Administrator): Bao gom nhém quan tri k thuat — duy tri sy hoat
dong 6n dinh ctia dién dan va nhém quan tri noi dung — chuyén trach viéc quan ly
thong tin va diéu hanh téng thé cac hoat dong ctia DDTH.

e Nhém quan ly (Moderator): La nhitng ngudi gép phan dinh huéng va ¢6 van cho
DDTH. Truée khi chuyén déi vi tri, nhém quan ly ban dau bao gdm 20 du hoc sinh
dén tir cac qudc gia Anh, Phap, Diic, Ao, Nhat, Nga, Uc, My, Canada, v mot s6 sinh
vién § trong nude (Ha Noi va Sai Gon). Nhém quan 1y hién tai chit yéu bao gom sinh
vién va gido vién rai déu & nhiéu tinh thanh trén toan qudc.

e Nhém CTV: Bao gom cdc CTV quan Iy noi dung thong tin trén cac chuyén muc khac
nhau ctia dién dan, ho 1a nhitng ngudi truc tiép kiém duyeét va xit Iy cac bai viét clia
thanh vién ding tai trén forum. Bén canh d6, dién dan con c¢6 mot nhéom bién tap
vién chiu trach nhiém tdng hop tin bai tit dién dan dé dang tai trén trang tin ciia
DDTH.

VI - CAC HOAT TRUC TUYEN HIEU QUA

Qua 5 niam hoat dong hoat dong chinh thic, cac thanh vién da gii léen DDTH hon
200.000 bai viét thuge vé 30.000 chit dé (topic). Trong s6 d6, nhiéu chi dé thao luan chuyéen
mon c6 t6i hon hang tram bai viét, hang van ludt doc va da dugc trich dan lai  nhiéu cong
dong mang c6 lien quan. S6 lien két tir cac website khac t6i DDTH 1a hon 200 links (mot
con so rat 16n va ¢6 ¥ nghia quan trong déi véi mot cong dong hoc thuat tryc tuyén)

Nhitng chii dé ddng nhé va c6 gia tri tham khao cao trén dién dan c6 thé ké téi: thao
luan vé viéc hoc tap va nghién citu Giai Tich toan hoc ¢ hai mién Nam va Béc; thao luan
ve thic trang nén toan hoc Viet Nam véi syt tham gia clia hang chuc nghién citu sinh dang
song va lam viéc trong nudc va nhiéu nudc trén thé gidi. Nhitng chit dé tim hiéu vé cong
trinh ctia cac nha toan hoc Viét Nam giai doan trudc va nhitng cong trinh duong dai luén
la “dac san” ctia DDTH. Tat nhién khong thé khong nhic téi nhitng chi dé néng vé viec
hoc tap va giang day toan hoc & bac phd thong. Hai chii dé “néng” nhat 1a “News of the

20



Ky yéu Trai hé Toan hoc 2009

days” va “Thuc trang nén toan hoc Vigt Nam” déu do PhD D& Diic Hanh (Berkeley) khéi tao.

Vé mang toan so cap, DDTH da tao diéu kién cho nhitng phong trao hoc tap, thao luan
va lam viéc theo nhém giita cidc ban hoc sinh phét trién mot cach khong ngd. Nhidu nhom
CTV da lam viéc véi nhau rat nghiém ttc va hiéu qua dé cho ra doi nhitng an pham c6
gid tri cao, trong dé cé thé ké téi cudn sach “Sang tao bat dang thic” ctia nhom téc gia
Pham Kim Hung (Stanford University), cuén “Bat dang thic, suy luan va kham pha” ciia
nhom tac gid Pham Van Thuan (Hanoi University of Sciences), cuén “Nhitng vién kim cuong
trong bat déng thitc todn hoc” clia nhém tac gia Tran Phuong (CENSIP), ... Trong thdi gian
t6i hita hen sé c6 thém nhiéu an pham chat luong dude xay dung bdi nhiéu thanh vien khac.

Vé mang toan dai hoc, nhitng chtt dé vé hinh hoc dai s6, Iy thuyét mat méa, va hinh hoc
hién dai luén thu hat duge sy quan tam ctia khong chi nhitng nghién citu sinh, ma ca cac
sinh vién, tham chi nhiéu hoc sinh phd thong thirc sy ¢6 dam mé. Bén canh c¢é nhitng chi dé
co dién vé giai tich va 1y thuyét nhém ciing rat dude quan tam. Hai chii dé dugc yéu thich
nhat 1a “Chi s6 trai, chi s6 phi” clia Assistant Professor Ha Huy Tai (Tulane University)
v6i nickname CXR va “Truy tim dau vét ké phan boi” clia Assistant Professor Phan Duong
Hi¢u (University of Paris 8) v6i nickname RongChoi.

Vé mang van héa toan hoc, rat nhiéu tai lieu tha vi da dudge chia sé, va qua dé thu huat
dudc st quan tam ctia nhiéu ban doc. Chinh tit nhitng bai viét nay, vao nam 2007 DDTH
da tong hop va lien két véi NXB Gido Duc Da Ning dé cho ra doi hai an pham véi tia dé
la “Chuyén ké vé cac danh nhan toan hoc” va “Toan hoc va nhing diéu ly tha”.

Bén canh nhitng thao luan hang ngay trén dién dan, DDTH da t6 chic dinh ky mot s6
k¥ thi tryc tuyén, trong dé c6 k¥ thi viét vé vé dep toan hoc BOM (Beauty Of Mathemat-
ics Constest) nam 2005, va cudc thi gidi toan trén mang Vietnam Mathematics Electronic
Olympiad (VMEO) vao cac nam 2004, 2005, 2006.

Ky thi VMEO da dugc t6 chiic tong cong ba lan, lan thit nhat vao nam 2004, 1an thit hai
vao nam 2005 va lan thi ba vao nam 2006. Ky thi dugc to chitc thudng nién vio cac thang
10, 11, 12. V6i su tham gia clia trén 100 hoc sinh trén khip 3 mién ciia t6 quéc, VMEO 1a ki
thi danh cho déi tugng hoc sinh giéi. Diém diic biet thi vi 1a tat ci cac bai toan dudce sit dung
lam dé thi déu dudc sang tac bdi chinh cic ban hoc sinh va sinh vién toan thuéc nhém CTV.
Ca nguoi ra dé bai, va thi sinh diyt thi déu 1a nhitng ban tré, nhiéu ban trong dé ciing da c6
duge nhitng tdm huy chuong quoc té (IMO) tuong xting véi kha ning sdng tao ctia ban than.

Hien nay DDTH dang tiép tuc trién khai xay dung mot s6 noi dung triuc tuyén mdi,
trong dé c6 thé ké t6i bo tir dién thuat ngit toan hoc truc tuyén va Atlas toan hoc, nhiing
noi dung nay dang dugc chay thit nghiém ban beta va dy kién dau nam 2010 sé chinh thiic
t6i v6i cac ban doc gid va thanh vién.

VII - CAC HOAT DONG NGOAI TUYEN TIEU BIEU

Huéng t6i viee xay dung mot cong dong mang tinh hoc thuat c6 chat luong, mot san
choi ding nghia cho cac ban tré yéu toan, tré thanh chiéc cau ndi giita cac thé he toan hoc
Viét Nam, DDTH rat chu trong viéc xay dung cac sy kién va hoat dong ngoai doi thuc, noi
nhitng cu dan mang (netizen) c6 thé gip gd, trao doi, thao luan, giao luu va cing nhau lam
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nhiing viéc bo ich. Tiéu biéu la cac su kién sau:

Trai hé Toan Hoc Ha Noi thang 8 nam 2006 14 noi hoi tu ctia 150 ban hoc sinh, sinh vién
mién Béc (dén tit Ha Noi, Hai Duong, Nam Dinh, Thanh Héa, Ha Tay, Hai Phong, Hung
Yen), mot s6 thanh viéen mién Trung (dén tit Nghe An, Ha Tinh, Hué, Quang Binh, Quéng
Tri, Da Néng) cung vé6i sy gop mit clia rat nhieu thay co tit cac trudng, cac tap chi toan
hoc va tit cac vién nghién ctu. Day 1 noi trao ddi, truyén dat kinh nghiém giita cac thé he
di truée véi cac 16p tré ké can, ndi cac ban thanh vién quen nhau qua cac nickname trén
dién dan, nay dudc gip gd, tay bat mit bing. Trai heé khong chi ding lai & mot cude gip
g8, trao ddi vé toan hoc, ma né con la né con la mot sy danh dau cho tinh thyc (reality)
va song dong ctia cong dong ma DDTH xay duyng.

Chuyén du ngoan Con Son, Kiép Bac he 2007 1a mot budi da ngoai ma cac ban thanh
vién ctia dién dan dude gap g6 6 thé gidi thuc, va dude ciing nhau tham quan cic thang
canh ctia Hai Duong, d6 la Con Son, Kiép Bac, song Kinh Thay, dén tho Nguyén Trai va
ban ¢ Tién. Cac thanh vien da duge hoa minh véi song nude, niai non hitu tinh, dé cé thé
giai tda nhitng cang thang ctia cong viec hoc tap va lo au doi thuong, duge chia sé va cadm
nhan khong chi vé toan hoc, ma md rong hon nita, d6 chinh 1a mot dsi séng toan hoc, mot
van hoéa toan chan thuec.

Hoi thao tuong tac Toan — Ly — Thién van tai thanh phé H6 Chi Minh he 2008 14 mot
su kién méi mé va tha vi, day 1a noi gap g6 va giao luu cia hon 200 thanh vién trye thuoc
ba cong dong hoc thuat truyc tuyén 1a Dién dan Toan hoc, Dién dan Vat ly Viet Nam va
Cau lac bo Thién van Vietastro. O hoi thio nay céc ban tré yéu toan da cé co hoi tim hiéu
thém vé ¥ nghia ctia linh vigc minh yéu thich trong nhitng médi quan hé dic biét quan trong
va mat thiét v6i Vat Iy va Thién van hoc.

Cac seminar phuong phéap toan so cap va CLB Toan hoc da dugc trién khai t6 chic tai
thanh phd Ho Chi Minh. Bat dau tit cudi nam 2007, ciac seminar déu din dién ra tai nhiéu
dia diém truong khac nhau vao sang chii nhat hang tuan. Téng cong da c6 khoang 30 budi
seminar duge dién ra v6i nhiéu noi dung tit dai s6, s6 hoc, hinh hoc t6i x4c suat, thong
ké va gidi tich. Ciing trong khuon khé chudi seminar nay, DDTH da lién két v6i dai hoc
FPT va truong THPT chuyén Lé Hong Phong (thanh phé H6 Chi Minh) xay dung dugc
cac CLB Toan hoc. Cac CLB nay da to chitc duge cac budi day chuyén dé chuyén toan co
béan, cac bai kiém tra va cudc thi thia vi va hdp dan. Bén canh dé seminar vi CLB con to
chiic nhitng budi da ngoai bd ich, tieu biéu la nhing budi da ngoai tai khu du lich Binh
Qudi va khu du lich thac Giang Dién. Nhitng seminar nay da thu hat duge khong chi dong
d&o cac ban hoc sinh t6i tit thanh phdé Ho Chi Minh ma con ci nhitng thay gido va nhiing
ban hoc sinh tit cac tinh lan can nhu Binh Phuéc, Dong Nai, Vinh Long, Can Tho t6i duy
va tham gia thdo luan.

Trong thoi gian t6i mo hinh nay sé tiép tuc duge nhan rong ra céc dia phuong lan can
va & hai mién Bac bo va Trung bo. DDTH ciing sé tiép tuc cai tién noi dung cac trai he
todn hoc va huéng t6i viec hinh thanh cac truong he, cac dai hoi toan hoc, noi gap gé, trao

doi giita cac thé he toan hoc Viet Nam.

Bén canh dé DDTH ciing sé tiép tuc nghién citu trién khai nhitng k¥ thi két hop gitta
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cong dong truc tuyén va hoat dong ngoai tuyén, két hop gitta nhitng noi dung toan hoc c6
dién vi nhitng hinh thitc méi mé trong thoi dai s6. Mo hinh mot td bao gidy két hop véi
béo dién ti ciing dang duge nghién cttu. Ngoai ra DDTH ciing dang chay thit nghiém mot
mang xa hoi 4o (social network) danh cho cac ban tré, cac thay gido, va cdc nha toan hoc
c6 thé tuong téc véi nhau manh mé hon.

VIII - MOT s6 THONG KE

S6 lieu ve dién dan tir ngay 23 thang 12 nam 2004 dén ngay 23 thang 07 nam 2009.

e Dién dan c6 tong cong 75.000 lugt thanh vien dang ky bi danh (nickname).

e Dién dan c6 tong cong 35.000 thanh vién chinh thitc (member).

e Dién dan c6 tong cong 30.000 chii dé trao doi (topic).

e Dién dan c6 tong cong 180.000 bai viét (post).

e Dién dan c6 tong cong 20.000 bai viét bi x6a (spam).

e Dién dan c6 tdng cong 65.000 lugt nhan tin c4 nhan (PM).

e Dién dan c6 téng cong 3.000.000 lugt doc tin trén trang tin bai.

e Dién dan c6 téng cong 12.000.000 lugt thanh vien truy cap vao forum.

e Tong lugng thong tin Iwu trit trén dién dan va trang chi 1a 1.300 Megabyte

e Noi dung bai viét tir thanh vien tuong duong 130 cudn séch day 500 trang/cudn.

e Cac thanh vien da chia sé 5000 file dinh kém, tong dung lugng lén t6i 1.500 Megabyte
e Thanh vién truy cap vao dién dan dén tir 40 qubc gia va ving lanh thd trén thé gidi
e C6 tong cong gan 200 thanh vien da timg trd thanh cong tac vien ctia dién dan

e C6 téng cong 500 thanh vién lién tuc tham gia cac hoat dong ngoai tuyén

e Dién dan c6 téng cong 5 lan nang cap sau 5 nam hoat dong chinh thrc.

e DDTH timng lot vao top 50.000 site 16n nhat thé gisi (theo Alexa)

e DDTH tung lot vao top 500 site top Viét Nam (theo Alexa)

IX - DINH HUGNG PHAT TRIEN TRONG GIAI DOAN MOI

Muc tiéu ctia dién dan 1a lot vao Top 100 cic website ctia Viet Nam va tiép tuc nam
trong Top 5 cic website vé Toan.

Vé noi dung, Dién dan Toan hoc van tiép tuc tap trung vao hai mang chinh: Toan so
cap danh cho hoc sinh pho thong va Toan cao cip danh cho sinh vien Dai hoc.

Tap trung nang cao chat lugng dién dan qua viéc xay dung doi ngit Moderator va CTV
manh, tam huyét; két hop céc hoat dong online véi cac hoat dong offline (mdé rong hoat
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dong ciia cac seminar, CLB Toan hoc, tién dén t6 chiic Truong he cho hoc sinh chuyén toan
va cho sinh vién); xay dung t& bao ctia dién dan, t6 chitc cac cudc thi online va offline; to
chitc t6t kho dit lieu ctia dién dan, tién dén viec danh gia va phan loai (theo nguyén tic
“quy ho tinh bat quy ho da”).

Vé cong nghé, ddm bao dién dan hoat dong on dinh, an toan dit lidu, truy cap nhanh,
lien tuc cap nhat vé cong nghe dé c¢6 them nhitng hinh thitc hoat dong trén mang hap dan
va phong phi.

Dién dan sé van tiép tuc phat trién vé6i tinh than phi 1gi nhuan, vi cong dong (va da,
dang va sé dudc sy trg gitp tit cong dong) nhung sé c6 nhitng hinh thitc dé tit chii tai chinh,
tién dén viec c6 thu nhap dé c6 thé tu nuodi séng dién dan, cac thanh vien cbt can va cé
diéu kién chii dong t6 chitc céc hoat dong ciia minh.

X - CHUNG SUC XAY DUNG DIEN DAN

Trai qua nhiéu thé hé ciia nhom quéan 1y dién dan, cac thanh vién c¢6 cing méi quan
tam trong linh viic Toan hoc, da cing nhau xay dyng nén Dién dan Toan hoc, ho 1a nhiing
ngudi tao ra san choi nhung né ¢6 thuc sy 1a san choi ctia nhimg ngusi yéu Toan hay khong
lai phu thudc vao chinh cac thanh vién va doc gia luét web, nhitng ngudi van thuong xuyén
ghé thim dia chi www.diendantoanhoc.net.

Dé dién dan phat trién ca vé chiéu rong véi s6 luong dong dio thanh vien, doc gia cling
nhu chiéu sau, noi dung va thong tin, DDTH can sy hé trg va gitup do tir tat cd moi nguoi.
DDTH rat mong nhan duge sy cong tic clia cac ban.

TAI LIEU THAM KHAO

[1]. Gi6i thieu vé Dién dan Toan hoc - Nguyén Hitu Tinh (VMF)

[2]. Phuong huéng nhiém vu va Muc tiéu phat trién Dién dan Toan hoc 2008-2009 -
Nguyén Luyén, Nguyén Qudc Khanh, Nguyén Hitu Tinh (VMF)

[3]. Dién dan Toan hoc — www.diendantoanhoc.net
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Nguyén Vin Vinh - Dai hoc Tong hgp Qubc gia Belarus, CH Belarus

\Y

I - CAU CHUYEN CUA MATHVN.ORG

N6i dén st ra doi ctia MathVn thi chi 14 nhitng diéu khiém t6n. D6 nhu 13 mot cai duyeén,
mot cdu chuyén nho ctia nhitng cdu sinh vién méi buée vao gidng dusng khoa Toan dai hoc
day bd ngd. Nam 2006-2007, ban than toi c6 tham gia cuoc thi ¥ tudng sang tao clia sinh
vien Dai Hoc Hué v6i y tuéng xay dung Viéen dai hoc mé. Nhung vi 1f do khach quan toi danh
bé dé khi phai di du hoc. Mot nam sau dé cing mang trong minh nhirng y tudng ngay nao
nhung khong lam duge, van md uée ¢6 mot moi truong giao luu khoa hoc lanh manh trong
cong dong cic ban tré Viet Nam. Khoang chitng thang 3 nam 2008 mot cach tinh co toi biét
dén blog ctia Tuan Minh ciing 14 ban dong mon khi con hoc chuyén Toan, Qubc Hoc - Hué.
Lang thang vao blog thiy cau ay rat thich tap chi Kvant va dich nhiéu bai chuyén de, bai
tap rat hay trong khi ban than toi khi d6 dit da hoc tiéng Nga hon ba nidm ma van thay khé.

Thay dugc long say mé ctia Minh t6i c¢6 dé nghi 1a anh em lap website dich tap chi
Kvant dé chia sé véi moi ngudi, cong viec don gidn vay thoi. Nhung rdi lai nghi chi dich
Kvant thoi thi khong dii. Nhu thé thi c6 mit han ché clia viéc trao déi mot chiéu, va cudi
ciing ching t6i nghi dén mot tap chi thudng thitc. Nhitng cau hoéi va ¥ tudng ci thé xuat
hién: Tai sao chua c¢6 lam mot tap chi ndo phuc vu cho ddi tugng nhut sinh vién hoc Toan
trong nuéc minh nhut Kvant, American Mathematical Monthly, Crux...? Nhung néu c6 kha
ning bat tay vao lam thi muc dich chinh 14 dé dem lai lgi ich cho cong dong. Néu ta chi
lam ra hay dich hét Kvant di nita ma khong c6 méi trudng giao luu thi ciing khong dugc.
Vay la anh em da nhen nhém mot quyét dinh liéu linh: xay dyng mot dién dan Toan va
cting lam tap chi MathVn.

Cong viéc kho khan nay doi hoi syt chung tay cia nhiéu ngudi chit khong don thuan la
sut b6 gon nodi bo clia mot vai ca nhan. Toéi ban véi anh Ngoc ciing 1& ngudi ban Qubc Hoc
hoc trén mot khoa va hoc cung truosng DHTHQG Belarus. Téi néi bay gid ¢6 y lam mot
website v& mot tap chi cho sinh vién hoc Toan. Anh Ngoc ting ho nhung van lo lang vi thay
stic anh em khong dt, trinh do khong cao, nhan Iyic thi it. Lo l&ng nhiéu nhung van quyét
tam lam, dit van biét ngay doé trong nuéc ta da c6 Dién dan Toan, phong trao online kha
manh. Dugc bao nhiéu tot bay nhiéu, vi diéu quan trong 14 mdi anh em thay vui khi lam
Toan, ¢6 mang lai chut gi d6 cho cong dong. Sau nhiéu lan suy nghi ca ba ching to6i cuing di
dén két luan khai truong dién dan vao gitta thang 5-2008, nhung thuc sy hoat dong chinh
thic thi phai tir thang 9-2008.
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IT - Muc TIEU cUA MATHVN.ORG

Nhitng ngay dau, muc tiéu clia cong dong Mathvn.org kha nhé bé: D6 14 mot sy uéc mo
tao mot san choi cho cic ban tré dam meé va chon Toan hoc la con dudng di ctia minh, va
bén canh dé la ngay cang nhiéu ban bé khip noi don doc san pham dich thuat ctia ching
toi — Kvant va tham gia gidi toan trén tap chi nay; vi ban than anh em ciing c6 nhing
ngudi hoc dang & nude ngoai, c6 trén tay tap chi Kvant dinh ki nén mong muén dugc chia
sé niém vui nay dén cong dong. Nhung roi ngay cang c6 nhiéu ban be, thay co gitp do lai
ndy sinh ra nhiéu y tudng khac. Cung véi sy ra doi ctia tap chi MathVn, dién dan c6 nét
thay déi 16n tit dau nam 2009, da gay dugce chii ¥ nhiéu hon va chat lugng cic thanh vien
va bai viét ¢ dién dan la diém nhan dang ké, ching toi di dude sy chap nhan vi ¢ vii clia
cac ban yéu Toan khap noi trong va ngoai nudc.

Ngay nay, muc tiéu chinh ctia Cong Dong MathVn — Cong Dong Hoc sinh, Sinh vién
yéu Toan Viet Nam 1a xay dung duge mot moi truong hoc thuat Toan hoc lanh manh, chat
lugng cao theo cac tiéu chi hanh dong sau:

1. Xay dyng mot cong dong manh, bén vitng va chat lugng vé cong dong thanh vién
tham gia va cac chuyén dé dugce thio luan vé Toan hoc So cap 1an Toan hoc Hién dai
phuc vu nhu cau trao doi ctia sinh vién dai hoc, hoc vién cao hoc va céc nghién ctu
sinh nganh Toan; nang cao tinh hiéu qud, ning dong ciia ban quan tri; ¢cd6 ging mé
rong va xay dyng doi ngii 1anh dao dién dan c6 uy tin va trinh do vé Toan hoc.

2. Xay duyng tap chi dién tit Mathvn dap ing duge nhu cau ciia ban be, thay co yéu toan
khap noi ciing nhu truyén ba ra nuéc ngoai véi cac phién ban tiéng Anh va tiéng Nga.

3. Thanh lap doi ngii dich thuat chuyén nghiép hoan thanh nhiéu chuyén dé c6 chat
luong mang do cac thanh vién Mathvn bién tap, trong tuong lai khi c6 diéu kién
sé cho in. (Cac dut 4n sap hoan thanh: chuyén dé Kvant, tuyén tap bai tap Kvant,
Olympic sinh vién cdc nudc trén thé gii, Ki thuat vi tich phan,... )

4. Cb gang trong tuong lai khong xa xay dyng nguon bai gidng chat Iugng ciia cac gido
vién uy tin cho cac hoc sinh chuyén nhiam nang cao trinh do va dinh huéng cho con
duong khoa hoc cta céc ban tré.

5. Mong mudn cac thanh vién ciing nhu cong dong nhin ra thé gidi, quan tam hon nita
céc van dé md ciia toan hoc, bén canh dé 1a chia sé cach tim hoc béng ciing nhu kinh
nghiém trong nghé lam toan.

6. Xay dung dugc cac nhéom thao luan tuong tac trén moi trudng mang gitta nghién cttu
sinh, sinh vién lam nghién citu theo cac chuyén nganh hep nham nang cao kha nang
tuong téc lam toan ciia thé he tré Viet Nam dé tir d6 c6 thé tién t6i nhitng muc tieu
xa hon.

Cac quan tri vién chinh ctia Céng dong

e Phan Thanh Nam, Dai hoc Copenhagen, Dan Manh

e Ngo Phuée Nguyen Ngoc, Dai hoc Tong hop Qubc gia Belarus
e Pham Thi Thao Hién, Pai hoc Téng hgp Qubc Gia Belarus
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e Nguyén Vian Vinh, Dai hoc Téng hgp Qudc gia Belarus

e Nguyén Tuan Minh, Dai hoc Téng hgp Qudc Gia Belarus.
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DINH LY GREEN-TAO

Valentin Blomer - Toronto, Canada

\Y

“S6 nguyén to dugc tao ra la dé nhan chi khong phdi dé cong”, Gelfand cho riing cau
n6i ndi tiéng nay thuodc vé nha vat 1y ngusi Nga Lev Landau. Tuy nhién, cac tinh chat cong
tinh ctia s6 nguyén t6 luon 1a chii dé hap dan clia cac thé hé cac nha toan hoc chuyén nghiép
(va nghiép du) va dén nay da c6 rat nhiéu nhing phuong phap manh va uyén chuyén dé
tan cong cac bai toan co dién.

Mot buéc dot pha dang ké da dat dugc trong mot cong trinh clia hai nha toan hoc
Ben Green v Terence Tao, gidi thuéng Fields 2006. Ben Green hoan thanh luan 4n tién
sT cia minh vao nam 2002 dudi sy huéng dan ctia Tim Gowers va hién nay 14 GS Dai hoc
Cambridge, Anh. Terence Tao lic d6 la sinh vien cta truong DH Elias Stein (Princeton) va
hién nay lam viéc tai DH California, Los Angeles. Anh dugc biét dén véi nhitng déng goép
can ban day an tugng cho nhiéu linh vitc toan hoc, trong dé c6 gidi tich diéu hoa, phuong
trinh dao ham riéng, phan tich tin hiéu, hinh hoc dai s6 td hop va 1y thuyét s6. Nam 2004,
Green va Tao cong bo két qua sau:

Dinh 1y 1. (Green-Tao [6]). Tap hop cic s6 nguyén to chia cdc cip so cong do dai
tug 9; noi cach khdc, vdi moi k > 3, ton tai day pi,po,...,pr cdc $6 nguyén to sao cho
P2 —P1 =p3 — P2 = ... = P — Pr—1. Chinh xdc hon, ton tai hang s6 8, > 0 sao cho

2 N?

n,d) € [1,N]? | n,n+d,...,n+ (k—1)d la cic s6 nguyén t6 } > 6 —————
#{(n.d) € [1LNP | (k1) wen 15} 2 et
Vidu 7,37,67,97,127,157 14 cap s cong do dai k = 6 gom toan cic sd nguyén t6. Nam

2004, Frind, Underwood va Jobling tim dugc mot cap sd cong do dai 23 c¢6 s6 hang dau vao
khoéng 5,6.10'3 nhung sy ton tai clia mot cap s6 nhu vay c6 thé chi don gidn 1a mot su ca
biét. Luu y rang dinh 1y bdo dam sy ton tai clia mot cap s6 c6 do dai tuy y chi khong phai
13 mot cap s6 vo han gdm toan cac sd nguyeén tb: n + jd hién nhién sé khong 14 nguyén to
véi j = n.

Bai viét nay gidi thieu mot s6 y tudng va ky thuat duge sit dung trong chitng minh dinh
ly. Cling ¢6 mot s6 cac nghién citu khac vé van dé nay, vi du [5, 11,14, 15].

Cac huéng tiép can heuristic
Co sé nao dé tin rang dinh 1y Green-Tao la ding? Cac s6 nguyeén té khong tuan theo

mot quy luat nao nhung ching duge phan bé kha ngau nhién. Diéu nay ggi § dén huéng
tiép can xac suat: theo dinh 1y vé s6 nguyén to
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X

(1)

m(x) := #{p < x | p nguyén t6 } ~ log e
xac suat dé mot sd n bat ky duge chon ngau nhién 1a nguyén t6 bing 1/logn. Bay gid ta
hay chon mot cach ngiu nhién s6 hang dau n < N va cong sai d < N ctlia cap s6. Khi d6 xac
suat dé n,n +d,...,n + (k — 1)d déu nguyen t6 1a khoang 1/(log N)*, nhu thé sé c6 khoing
N?/(log N)* cip s6 v6i s6 hang dau va cong sai khong vugt qua N. Ta da ngam gia dinh
rang cac bién c¢d “n nguyéen t6” va “n 4 d nguyen t&” 1a doc lap. Diéu nay hién nhién 1 sai,
nhu ta c6 thé thay trong truong hop d = 1: V6i moi n > 2 nguyén t6 thi n + 1 khong thé
14 s6 nguyén t6. Nguge lai, v6i d = 2, vi n nguyén to thi x4c suat (c6 diéu kién) dé n + 2
nguyén t6 sé len dén 2/log N vi ta da biét n + 2 1a s6 1&. Higu ng nay, tuy nhién cé thé
kiém soat dudc dé dang. Ching dugc xac dinh bdi céc diéu kién hién nhien vé dong du va
chia hét hay néi trén ngon ngit hinh thic hon tit cac rang buoc p—adic ciia cac completion
khong-archimedes @, clia Q. V6i mdi mot s6 nguyen t6 p ta nhan duge mot thira so dieu
chinh v& ta di dén gia thuyét sau:

Gia thuyét. Vi k > 3 ¢6 dinh, ta co

. . N?
#{(n,d) € [1,]\7]2 | n,n+d,...,n+ (k—1)d la cic so nguyén to } ~ /Yki(logN)k (2)

khi N — oo. Trong dé . = [[, ap(k) la mot tich trén tap cdc 56 nguyén toé hoi tu tuyét doi
dugc cho tuong minh va thod man diéu kién v, = exp((1 + o(1))kloglogk) khi k — oo.

Néu gia thuyét nay ding thi hién nhién ring v6i moi k > 3 ¢6 dinh ton tai (thuc ra la
ton tai vo s6) cap s6 cong do dai k néu ta ldy N da 16n, ching han N = kF,

Bén canh géc nhin xic suat, gid thuyét con dude cing c6 bdi mot phuong phap ctia
Hardy va Littlewood, dudc goi 1a phuong phap duong tron !. Duge dé xuit vio nam 1920,
phuong phap nay dugc md rong va phat trién dé ngay nay tréd thanh mot cong cu manh
trong 1y thuyét s6 cong tinh. V6i k = 3 chang han, ta c6 thé Iy luan nhu sau

Véia € R, ddt f(a) =3 n e?™ 13 tong hitu han véi p 1y trén tap cac s6 nguyén t62 .

Khi do ta c6

1

1
I= /F(a)F(—2a)da = Z exp(27mi(p1 + p2 — 2p3)ada.
0 p1,p2,p3<N

= #{(p1,p2,p3) € [1, NJ? | p1 — p3 = p3 — pa, tat ci p; nguyen t6 }
vi cdc tich phan déu bang 0 trit khi p; + pa — 2p3 = 0. Vé phai chinh 1a gia tri ma ta can

tim, vi vay ta can tinh hodc danh gia tich phan I. Ta nhan xét ring f c6 thé tinh dé dang
khi o = 0; ta ¢6 f(a) = w(IV). Tuong tu ta co

Vi f 1a ham tudn hoan chu ky 1, né c6 thé dugc xem nhu ham sb trén S;. Tt day mdi c6 thuat ngi
phuong phap dudng tron.
286 hang thit nhat dén tit s6 nguyen t6 3
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f(1/3) =14 e*/34{p e N | p nguyen té va p=1 mod 3}
+e4m/34Lp € N | p nguyén t6 va p = 2 mod 3}.

Néi chung cac ham dudi tich phan ciia I c6 thé xap xi kha t6t tai cac s6 hitu ty p/q v6i
mau s6 ¢ khong qua 16n néu ta biét vé phan b clia cac s6 nguyén t6 trong cac 16p thing
du modulo ¢. Do tinh lién tuc, ta c6 thé md rong xap xi nay dén mot lan can nhd ciia céc
s6 hitu ty nay. Tich phan trén phan nay clia doan thing don vi sé cho ching ta két qua clia
dinh 1§, b6 qua mot sai s6 nhd. Néu ta c6 thé kiém soat dudge ham dudi tich phan mot chit
bén ngoai cac diém hitu ty bing cac kj thuat khac, phan con lai ctia tich phan sé c6 thé
coi nhu sai s6 va (2) duge chitng minh. V6i k = 3 didu nay qué that 1a c6 thé va da duge
van der Corput dé cap dén trong [1] vao nam 1939.

Mot cach tiép can khac cho (2) 1a kiém tra diéu kién nguyén t6 bang cac cong cu t6 hop,
stt dung nguyén 1y bao ham va loai trit, hay 13 sang Erasthostenes: dé tinh sb cac s6 nguyén
t6 trong tap hop S C [1, N] ta trit di tit tong sd cac boi s6 clia 2, sau d6 cac boi s6 clia 3
(nhung lai cong vao cac s6 bi trit hai lan 1a cac boi s6 ctia 6) ¢t nhu vay cho dén sé nguyén
t6 16n nhat nhd hon VN3 3. Didu nay dan dén 27VN) s hang véi dau +, — ma khong thé
kiém soat mot cach 6n thoa. Ly thuyét sang cung cap cac cong cu t6 hop ma trong nhiéu
tinh hudéng lam cho viéc thic hién qué trinh tuong tu nhu vay («sang») 1a c¢6 thé it nhat 1a
dén N? v6i 6 > 0 (nhd nhung c¢b dinh) ndo d6. S6 s € S ma chi chia hét cho cac s6 nguyen
t6 p > N° c6 nhiéu nhat 1/6 thita s6 nguyéen t6; nhu vay ta c6 thé xac dinh cac sb «gan
nhu nguyén t6 » trong S chi 6 mot sé ¢d dinh céc thita s6 nguyén t6. Tong quat hon, sang
c6 thé 4p dung cho bo k 6, vi du cap s6 cong do dai n. E.Grosswald [9] chitng minh vao
nam 1980 rang ton tai cip sd cong do dai tuy ¥ gom toan céc sé6 gan nhu nguyén t6. Chinh
xac hon, véi moi k ton tai s6 A = A(k) sao cho ton tai (vo s6) cap sb6 cong do dai k gom
cac sO ¢6 nhiéu nhat A thita s6 nguyén t6. Phuong phap dudng tron va phuong phap sang
c6 thé két hgp lai: Heath-Brown [10] chitng minh vio nam 1981 ring ton tai vo sd cac cap
s6 cong gom ba s6 hang, trong dé c6 ba s 1 nguyén t6 vi mot s6 ¢6 nhiéu nhat hai thita
s6 nguyeén to.

Cubi cuing, ngudi ta hy vong rang khong con tinh chat s6 hoc nao nita ciia cac sd
nguyén t6 can cho viéc ching minh (2), chi can mat do (1) cho béi dinh 1y vé sé nguyén
t6 1a da dé dam bao su ton tai ctia cap sd cong do dai tuy y. Day la mot gid thuyét
dan gian (folklore) nhung chwa c6 mot chitng minh nao cho né. Dinh 1y ndi tiéng ctia van
der Waerden [18] (1927) néi rang v6i méi phan hoach N = [Jj_; S; thanh hitu han cic
tap con S; thi it nhat mot trong chung sé chia cap s6 cong do dai tuy y. Bing nhing
ap dung thién tai phuong phap duong tron, Klauth Roth (ngudi cting duge gidi thudng
Fields) [12] chiing minh vao nam 1956 ring v6i mot hing s6 ¢ > 0 nao d6 moi tap hop
S C [1,N] c6 sb6 phan tit #S > ¢N/log(log N) chita cap s6 cong do dai 3. Mot trong nhing
dinh 1§ quan trong nhat theo huéng nay la dinh 1y Szemeredi [13] (1975): v6i S C N dat
d*(S) = limsup#(S N [1, N])/N 1la mat do tren. Néu d*(S) > ¢ > 0 thi S chita cap s6
cong do dai tuy y. Chitng minh sit dung, ngoai cac cong cu khac, dinh 1y van der Waerden.
Vé sau c¢6 hang loat cac chitng minh ctia dinh 1y Szemeredi da dugc tim ra, chang han béi
Furstenberg [2] (1977) va bdi Gowers [4] (2001) ngudi da chitng minh mot két qua manh

3Didu nay sé loai di céc sb nguyen t6 tit 1 dén v/ N nhung s cac sb6 nay 1a nhé so véi tit c cac sb nguyen
t6 trong S C [1, N].
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hon. Ton tai cac hing sd ci,d; > 0 sao cho véi moi tap con S C N thod man diéu kién
#(SN[1,N]) > cpN(loglog N)~% chita cap s6 cong do dai k. Dang tiéc 1a, do (1) diéu nay
la khong dii cho céc s6 nguyen t6. Nam 1936, Erdos va Turan dua ra gid thuyét tong quét
hon ring moi tap con {ai,as, ...} C N chita cap s6 do dai tuy ¥, chi can thod man diéu kién
>-1/a; phan ky (chinh la diéu kién ma cac s6 nguyeén t6 thod man). Gid thuyét nay van
13 bai toan md; tham chi hién nay ta con khong biét mot tap hgp nhu vay cé chita cap sb
cong do dai 3 hay khong.

Y tuéng ctia chitng minh

Khong mot céc tiép can heuristic nao trén day c6 thé ching minh (2) nhung tat ci
chiing déng vai tron nén tang trong viec ching minh dinh ly Green-Tao. Y tudng co ban
la phan biét gitta cac tap hgp c6 dang vé nhu tap ngau nhién (tap gid ngau nhién) va cac
tap hop c6 mot cau tric nao d6. V6i cac tap gid ngau nhién ta c6 thé Iy luan moét cach xac
suat, trong khi véi tap con lai ta c6 thé kham pha ra mot cu tric rieng nao d6. Ta hy vong
rang c6 thé phan tich cac tap hop bat ky thanh hai thanh phan: ngdu nhién va c6 cau tric,
va trong ca hai truong hgp ta c6 cach dé tim cap sb. Tat nhién, khé khan 14 & chd lam cho
v tuéng nay chinh xéc.

Néu nhu ta tim cap sd cong gom cac s6 nguyén to, sé c6 mot hiéu wng hién nhién dén
tit phan b6 clia cac s6 nguyén t6 modulo cac s6 “nhd™; vi du sé khong ¢6 cap s6 ndo cé cong
sai d = 1. Hiéu tng nay tuong tng véi thanh phan chinh trong phuong phap dudng tron va,
gan nhu tuong duong, véi thita s6 diéu chinh ~; trong tiép can xac suat. Vi nhitng 1y do k§y
thuat, ta bé di nhitng tinh chat nay clia sd6 nguyén t6: vi gan nhu tat ci cic s6 nguyén to
déu 1&, day (p — 1)/2, p > 3 la phan b6 déu modulo 2, vi s6 nguyén t6 dong du 1 modulo
4 gan nhu bing s6 nguyén t6 dong du 3 modulo 4. Dé di tiép, day cac sd nguyén t6 c6 thé
diéu chinh dé ching tré thanh day phan bé déu theo modulo p < P. Dat W := [[<pp va
dinh nghia s6 p* 1a “nguyén t6 didu chinh” néu Wp* + 1 nguyén t6. Dé chitng minh (2), ta
can dat dugc hai muc tieu: khai niém “cau trac” va “tap hop gid ngau nhién” can dudce chinh
x4c hod va ta can nghién citu anh hudng clia cau tric nay trong trudng hgp sé nguyeén to.
C4 hai cau héi n6i chung déu rat kho.

Dé bat dau, ta xét tap con S C [1, N] nhu tap con ciia Z/NZ la xét céc hé s6 Fourier
cia ham dac trung 1g(x). Ta xét cic tong luy thita dang

Z 627risr/N1S(S) — Z 62m’sr/N, re Z/TLZ (3)
s€Z/NZ seS
Ta so sanh cac hé s6 nay véi hée sd Fourier ctia gia tri ky vong

> M IN(USIN), reZ/nZ. (4)

s€Z/NZ

Néu hieu ctia (3) va (4) 1a nhd v6i moi r € Z/nZ thi diéu nay c6 thé ching té ring S
gan giong v6i tap ngau nhién. Thyc té, cach tiép can nay 1a da déi véi cap s6 do dai 3,
diéu nay giai thich tai sao van der Corput lai c6 thé hoan tit mot cach thanh cong trudng
hop k = 3. Tuy nhién, mot cach tdng quat, dinh nghia clia tap hop gid ngdu nhién phu
thudc vao cac doéi tugng duge xét. Néu ta tim cac cap s6 cong dai hon, dinh nghia ctia tap
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hgp gid ngau nhién sé tré nén khé hon. 0 day ta ciing can lay tong ciia ham dac trung ciia
S trén cac exponent bac hai dang e2mis? /N , hay tham chi cdc sd hang phiic tap hon dang
2misV2{sV3}/N4 Dinh nghia chinh xéc ctia tap hop bén phai ctia ham kiém tra la rat kho
ciing nhu ching minh riang ham dic trung trén cac so6 nguyén t6 duge dieéu chinh khong
lien quan dén céc ham s6 kiém tra nay. Véi nhan thitc nay, Green va Tao da thuc hien diéu
nay trong [7,8] cho k = 4. Thé nhung, mot cach tong quat thi van dé nay theo mot nghia
nao dé (van la bai todn md) van kho hon bai toan vé s6 nguyeén t6 sinh doi. Vi thé, Green
va Tao da sit dung mot cach tiép can khac di mot chit.

Theo (1), céc s6 nguyen td 1a qua méng dé ap dung dinh 1y Szemeredi, ngay ci trong
dang dinh lugng Gowers. Y tudng ctia Green-Tao 13 nhing cac s6 nguyen t6 vio mot tap
hop thich hop, du kiém soat dude va khong qué 16n hon P’ v6i muc dich chitng minh mot
phién ban ctia dinh 1y Szemeredi: moi tap con du 16n ctia P’ déu chita cap s6 cong do dai
tuy §. N6i rieng, dieu nay sé suy ra mot ménh dé manh hon 1a moi tap con khong qua
moéng cac sd nguyeén td chita cap sd cong do dai tuy ¥, vi du, tap hop tat ci cac sd6 nguyén
t6 =1 mod 6. “Pt kiém soat dugc” c6 nghia 1a P’ theo mot nghia nao dé giéng tap ngau
nhién. Mot cach nom na, ta c6 thé tudng tugng P’ nhu tap hdp cac s6 gan nguyén to.
Mot cach chinh xac hon, tap hop dude xay dung bang cich ap dung sang Selberg va ta
c6 thé (dit khong don gidn) kiém tra cic tinh chat yéu cau ctia P’ bing cac ky thuat c¢d dién.

Phién ban nay ctia dinh 1y Szemeredi la diém chinh yéu ctia dinh 1y Green-Tao. Dé hién
thie hoa diéu nay can dén mot co ché phitc tap vd mot phan nado dé méi. Do nhing 1y do
ky thuat, sé tién 1¢i néu ta thay cac tap hgp bang cac ham dic trung clia chting va lam viéc
v6i cac ham khong am thay vi cac tap hop. Vi vay ta c6 thé phét biéu lai dinh 1y Szemeredi

N

nhu sau. Néu f : Z/nZ la ham s6 khong am, bi chan thod man diéu kien > f(n) > 6N
n=1

v6i 0 > 0 nao do thi

Yo D> ffn+d)..f(n+ (k- 1)d) > c(k,6)N? + o(N?) (5)

n€Z/nZ dezZ/nZ

v6i hang s6 duong c(k, §) nao d6. Noi rieng, néu f 13 ham dic trung ctia mot tap hgp thi vé
trai sé dém sb cac cap sb6 cong. Phuong phap dugc phét trién trong cac chiing minh dinh
Iy Szemeredi ctia Furstenberg va Gowers bay gic dong mot vai tro quan trong.

Bay gio ta hay xem xét tinh huéng sau. Cho (X, F' C P(X), ) 1a khong gian xac suit,
T: X — X la mot anh xa do dude véi u(A) = u(T71A) vé6imoi A € F, va gid st k > 1 1a
s6 nguyén. Néu E € F c6 do do duong, thi Furstenberg [2] chiing t6 réng ton tai n nguyén
duong sao cho ﬂ?;é T—I"E c6 do do duong. Hon nita, ong chiing minh tuong tng t6 hop
sau. Néu mat do tren d*(A) clia A 14 duong thi ton tai bo nam (X, F, u, T, E) nhu trén sao
cho pu(E) = d*(A) va

FANA+m)N..N(A+mp_1)) > wWENT™EN..NT ™ 1E)

v6i moi mq, ...,my—1. Thay m; = jn ta c6 dinh ly Szemeredi. Diém méi quan trong trong
chiing minh nay 13 dua 1y thuyét ergodic vio thao luan, khéi dau cho nhiéu ¥ tudng cia

“Nhu thudng 1¢, ta ky hieu {z} = z”[x] 12 phén 1& cta sb thuc =
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Green va Tao.

Chting minh ciia Gowers sit dung giai tich diéu hoa. Mot cau tric quan trong la U%-chuan
ctia ham s6 f : Z/nZ — C, xac dinh béi

1/2¢

| fllga := ﬁ Z Z H f(x +w.h)

x€Z/nZ he(Z/nZ)d we{0,1}4

v6i tich trong thong thudng w.h trong RY. Céc chuan nay duge st dung dé do khoang cach
N

tit ham s6 f dén gia tri ky vong ciia no, tic 1a dén ham hing N=! 3" f(n). Nhu trong (3)
n=1

va (4), d6i v6i cac ham dic trung clia tap hgp gid ngau nhien S 1a nhd trong tat ca cac
chudn U véi d < k — 1° .

Chiing minh ctia dinh Iy Green-Tao dya trén phuong phép sau. Ham déc trung trén
cac sd nguyen t6 diéu chinh duge chuan hoa bing cach nhan véi log N, sao cho ham sb f
méi c6 gia tri ky vong 1. Stt dung san Selberg néi & trén, ta xay duyng thanh phan chinh
(majorant) g c6 dang diéu t6t nhu 1a né tuong ting véi tap hop gia ngdu nhién (gan nguyéen
t6). Dinh 1y Szemeredi khong ap dung dugc cho f, vi f khong bi chin, nhung Green va Tao
chiing t6 rang f c6 thé phan tich thanh hai thanh phan. Thanh phan thi nhat gan véi gia
tri k¥ vong tuong ting v6i chuan Gowers U*~! vi vi thé diéu khién duge. Thanh phan thit
hai duge danh gid béi cAc phan tuong ting clia g. Stt dung tinh chat clia cdc s6 gan nguyén
t6, ta co thé chiing minh ring phan nay ciia g la bi chan. Tt d6 thanh phan dang xét ciia
f 1a bi chiin va phuong 4n nguyén thuy (5) ctia dinh ly Szemeredi hoan tat phép chiing minh.

Chitng minh day du ciia dinh 1§ bao gdm t6 hop day an tugng ciia 1y thuyét so, Iy thuyét
ergodic, giai tich diéu hoa va t6 hgp va cac ki thuat ciing ap dung dudc trong cac tinh
hudng khac. Vi du Tao va Ziegler chiitng minh trong [17] ring cic sé nguyén td tong quat
hon chita cap s6 da thitc do dai tuy §: néu qi,qo, ..., gx € Z[z] 1a cac da thic bat ky véi
q1(0) = ... = gx(0) = 0 thi ton tai vo s6 n,d € N sao cho n + q1(d),n + q2(d), ...,n + qx(d)
dong thoi 1a cac sé nguyen t6. Két qui tuong tu cling c6 thé, vi du cho cac s6 nguyen to
Gauss [16]. Ap dung cac phuong phép ciia Green va Tao, trong [3] ching minh dugc ring
moi tap hop S C N v6i mat do trén duong chita vo s6 cac cap so6 cong do dai 4, sao cho
cong sai c6 dang p + 1 (p 1a s6 nguyén t6). Rat r6 rang ring cac phuong phap phat trién
b Green va Tao da md ra rat nhiéu canh cita méi cho s6 hoc t6 hop.

TAI LIEU THAM KHAO

[1] J.G. van der Corput, Uber Summen von Primazahlen and Primzahlquadraten, Math.Ann.
116 (1939), 1-50.

[2] H. Furstenberg, Ergodic behavior of dioganal measures and a theorem of Szemeredi
on arithmetic progressions, J.Analyse Math. 31 (1977), 204-256.

SNhic lai 1a dinh nghia ctia tap hop giad ngiu nhién phu thuoc vao k

33



Ky yéu Trai hé Toan hoc 2009

[3] N. Frantzikinakis, B.Host and B.Kra, Multiple recurrence and convergence for the
sequences related to the prime numbers, J.Reine Angew.Math. 611 (2007), 131-144.

[4] W.T. Gowers, A new proof of Szemeredi’s theorem, GAFA 11 (2001), 465-588.

[5] B.J. Green, Long arithmetic progressions in primes, in: Analytic Number Theory:
A tribute to Gauss and Dirichlet, W.Duke and Y.Tshinkel (eds.), Amer.Math.Soc., Provi-
dence, RI, 2007.

[6] B.J. Green and T.C. Tao, The primes contain arbitrary long arithmetic progressions,
Annals of Math., to appear.

[7] B.J. Green and T.C. Tao, Quadratic uniformly of the Mobius function, Annales de’l
Institut Fourier, to appear.

[8] B.J. Green and T.C. Tao, Linear equations in primes, Annals of Math., to appear.

9] E. Grosswald, Arithmetic progressions of arbitrary length and consisting only of
primes and almost primes, J.Reine Angew.Math. 317 (1980), 200-208.

[10] D.R. Heath-Brown, Three primes and almost prime in arithmetic progression, J.
Lond. Math. Soc. 23 (1981), 396-414.

[11] B. Kra, The Green-Tao Theorem on arithmetic progressions — an ergodic point of
view, Bull. Amer. Math. Soc. 43 (2006), 3-23.

[12] K.F. Roth, On certain sets of integers, J. Lond. Math. Soc. 28 (1953), 245-252.

[13] E. Szemeredi, On sets of integers containing no k elements in arithmetics progres-
ston, Acta Arith. 27 (1975), 199-245.

[14] T.C. Tao, Long arithmetic progressions in the primes
http://www.math.ucla.edu/ tao/preprint/acnt.html.

[15] T.C. Tao, Arithmetic progressions and the primes, Collect.Math. 2006, Vol. Extra,
37-88.

[16] T.C. Tao, The Gaussian primes contain arbitrary shaped constellations, J. Analyse
Math. 99 (2006), 109-176.

[17] T.C. Tao and T. Ziegler, The primes contain arbitrary long polynomial progressions,
Acta.Math., to appear.

[18] B.L. van der Waerden, Ein Satz uber die Klasseneiteilung von endlichen Mengen,
Abh. Math. Sem. Univ. Hamburg 5 (1927), 185-187.

34



Ky yéu Trai hé Toan hoc 2009

Bai bao nay dudc ding bing tiéng Ditc trong Mittelungen der DMV 15, no 3 (2007), 160-164
va duoc ding lai bing tiéng Anh trén tap chi EMS Newsletter, sb thang 3 nim 2008, trang 13-16.

Valentin Blomer [vblomer@math.toronto.edu] nhan bang PhD cia trudng DH Stuttgart
(GS huéng dan Jorg Brudern) n3m 2002 va hién nay 13 assistant proffessor tai DH Toronto. Vi

nhitng c6ng trinh trong linh vuc Iy thuyét sb gidi tich anh di dugc gidi thudng Heinz Maier-
Leibnitz clia H6i dong nghién cttu Dic va hoc bdng ctia Quy Alfred P. Sloan.

Tran Nam Diing dich va gidi thiéu

35



GIA THUYET SATO-TATE

Ngo6 Bao Chau - Vién Nghién cttu nang cao IAS, Princeton, My

\Y

Mot loat bai toan trong s6 hoc tudng nhu ngoai tam véi méi mudi nam vé trude, nay
rung nhu sung. Gan day 1a mot gia thuyét ctia Sato-Tate vé phan b goc ciia toan tit Frobe-
nius trén déi dong diéu bac mot ctia duong cong elliptic. Vé hai cha dé clia gid thuyét: su
hién dién ctia 6ng John Tate khong ¢6 gi dang ngac nhién vi 6ng 14 mot trong nhitng nha
s6 hoc 15i lac nhat trong thé ky hai muoi; sy hién dién ctia ong Mikio Sato dang kinh ngac
hon nhiéu. Ong duge biét dén nhu cha dé ciia nganh giai tich dai s6, néi cach khéc la Iy
thuyét D-modules va sang lap ra truong phai Nhat Ban véi nhitng tén tudi nhu Kashiwara
nhung lai c6 nhitng déng goép rat dic sac cho s6 hoc.

Dudng cong elliptic £ 14 mot dudng cong phang bac ba titc 1a c¢6 thé x4c dinh duge béi
mot phuong trinh bac ba hai bién vi du nhu y? = 23 + az + b véi a,b 1a cac tham s6. Ta
can loai mot s6 trudng hop suy bién vi dy nhu truong hgp a = b = 0. Céc truong hgp khéc,
néu vé trén mat phéng thuc, ban sé c6 mot dudng cong bac ba quen thudc.

Gid st a,b 1a cac s6 hitu ti. Vi hau hét cac s6 nguyéen tb p, ta cé thé dat ra cau héi
phuong trinh y? = 2® 4+ az + b ¢6 bao nhiéu nghiém modulo p. Néi chung sé cac nghiem
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cia mot phuong trinh hai bién (dudng cong) 1a khong khac nhiéu 1dm so v6i dudng thing
nén ta viét sé6 nghiém tren ¢ dang p — a,(E) v6i a,(F) 1a mot s6 nguyén theo mot nghia
nao do 1 sai s6. Sai s6 nay c6 ¥ nghia sd hoc sau sic.

Theo dinh 1y ¢6 dién ctia Hasse, s6 a,(E) la vét clia mot sé phic a,(E) ay(E) =
ap(E) + ap(E) vo6i chuan clia a,(E) bang p, kéo theo danh gia |a,(E)| < 2,/p. So véi p,
ap(E) dang la mot sai so.

Theo cach nhin hién dai hon mot chut, s6 a,(E) la vét cla toan tit Frobenius tac dong
len déi dong didu bac mot clia duong cong elliptic v ddnh gid vé chuan cta a,(F) ding
cho moi da tap dai s6 theo gid thuyét Weil do Deligne chiing minh.

Gia thuyét Sato-Tate quan tam dén phan bo ctia s6 a,(E)/2,/p trén doan thang [—1,1]
khi s6 nguyén t6 p thay déi. N6 khing dinh 1a s6 nay dugc phan bd theo mot do do cho
trude 1a %\/ 1 — t2dt. Do do nay goi 1a do do Sato-Tate.

Toi phat biéu giad thuyét Sato-Tate thiéu mot gid thiét quan trong la dudng cong elliptic
khong ¢6 nhan phiic (complex multiplication) tiic 1a vanh cac ty dong cau 1a mot Z—module
cap hai. Trong truong hop nay, nguoi ta da biét tit lau cach phan bd clia ay(E) c6 cong
thic kha v6i cong thic trén.

Ta c6 thé téng quat héa gia thuyét Sato-Tate cho moi biéu dién ciia nhom Galois trén
déi dong diéu ctia da tap dai sd. Hai truong hdp c¢6 nhan phitc hay khong mé rong thanh
chuyén nhém Galois motivic 1a nhéom gi. Trong moi truong hgp, do do Sato-Tate chi phu
thuoc vao nhém Galois motivic. Chéc cling con lau ngudi ta mdi tiép can duge gia thuyét
Sato-Tate tong quat vi ngay dé dinh nghia nhom Galois motivic ta can mot loat gia thuyét
khéc tuong tu nhu gia thuyét Hodge. Khi da c6 tat ci céc gia thuyét néu trén, ta co thé
gidi thich gid thuyét Sato-Tate bang nguyén tic ham tit cia Langlands. Tat nhién chi 1
giai thich thoi, vi nguyeén tdc ham ti ciing con rat xa so véi bién gidi clia tri thitc toan hoc
hién tai.

Tuy vay, mot doi hinh tic cau ldo luyén, duéi sy chi dao sang sudt ctia doi truéng R.
Taylor (Harvard) vita ghi mot ban thang tuyét dep 14 chiing minh gia thuyét Sato-Tate co
dién. Doi hinh nay con bao gdm cac nha toan hoc khac nhu Clozel (Orsay), Harris (Paris),
Shepherd-Barron (Cambridge). Mot trong nhitng § tuéng quan trong la ta chi can ching
minh mot dang tiém nang ctia nguyén tic ham ti, vd dang tiém nang nay c6 thé tiép can
bang cac phuong phap bién dang p-adic. Phuong phap nay da té ra vo cung 1gi hai trong
161 gidi bai toan Fermat ctia Wiles.

Ly thuyét sé hien dai thyc sy bung né trong mudi nam tré lai day. Khac véi giai doan
truée, khi hang loat khai niém méi dude dua ra, hang loat gid thuyét chdng chéo lén nhau,
thoi gian nay lan séng khai niém cé vé da tam rat. Cac khai niém c6 vé da c6 thai gian
ngam, khong chi vao dau cac nha toan hoc lao luyén, ma ca vao dau cac nha toan hoc tré
va ci sinh vien. C6 1é day 1a 1y do xa hoi hoc, tai sao hang loat bai toan c6 dién da tim ra
cau tra 1oi gan day. Va lan séng nay con chua két thic. Lieu ta c6 thé hy vong lan séng nay
dap vao ba ngan cay sé duong bién ctia dat nudc hinh chit S hay khong?
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Dinh Trung Hoa - DPHTH Kazan, LB Nga
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I - TiEU sU A.M.GLEASON

Andrew Mattei Gleason sinh ngay 4/12/1921 tai Fresno California, USA. Tu nho ong
hoc tai truong trung hoc Berkeley, sau dé hoc tai truong Roosevelt & Yankers, New York.
Nam 1938 ong dau vao Khoa Toan truong DH Yale néi tiéng. Trong qua trinh hoc tai day
ong c6 tham gia cudc thi toan hoc Putham va tré thanh mot trong 5 ngudi xuat sic nhat.
Tu nam 2 ngoai viéc hoc chinh khéa Gleason con di hoc nhitng khéa hoc gianh cho nghién
cttu sinh. Lén nam 3 ong tiép tuc tham gia cac khéa hoc nang cao va mon vat 1y 1y thuyét,
va dat diém xudt sic & tat cd cAc mon nay. Trong nam dé Gleason da cé thé tbét nghiep,
nhung 6ng quyét dinh tiép tuc hoc dé hoan tat chuong trinh toan ciia NCS vi hoan thien
kién thic tiéng Phap.

Nam 1942 Gleason t6t nghiep DH Yale va tham gia vao Hai quan M§y. Ong phu trach
viéc gidi ma céc bic dién mat ctia quan doi Nhat Ban. Nam 1946 Andrew Gleason ra nhap
Society of Fellows nhu mot cong tac vién khoa hoc tai Harvard. Trong 4 nam & d6 ong
tham gia nhiéu khéa hoc toan va bat dau thay hing tha véi Van dé thi 5 cta Hilbert. Tur
1950 — 1953 ong tham gia chién tranh tai Han Qudc. Nam 1957 ong tré thanh gido su cta
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Harward. Nam 1969 ong tré thanh gido su danh di clia nganh toan va triét hoc ty nhién.
Day la danh hiéu danh gia va lau doi nhat & My. Nam 1992 Gleason doc bai gidng cudi
ciing clia minh, va ciing nhu nhing lan truée da dé lai nhitng 4n tuong sau sic cho ngudi
nghe.

Gleason rat quan tam dén gido duc toan hoc ctia My va 4nh hudng ctia ong dén syt phat
trién ciia n6 gan hon 40 nam. Ong timg la Chi tich Hoi dong c6 van vé hoc toan phd thong,
ong to chitc cac Hoi thao cho hoc sinh tai Cambridge, va 1 ¢d van ctia Hoi dong khoa hoc
thong nhéat va chuong trinh toan hoc pho thong. Nha vay ong co thé déng gép ¥ kién clia
minh vé nhitng van dé ton tai va nhitng du 4n gido duc. Ong truc tiép tham gidng day céc
16p toan so cap, nghién cttu vé phuong phéap giang day toan ¢ phé thong. Ong la ngudi dua
ra ¥ tuéng thanh lap Hoi dong gido duc toan hoc va la thanh vién cia Hoi dong nay trong
4 nam. Nhitng nam sau nay o6ng t6 chitc chuong trinh Harvard Project Calculus va né van
tiép tuc cho dén nay.

Trong ky tic cia hoc trdo, Gleason 1a mot ngudi ¢6 mot khong hai. Ong viét sach, gidng
bai, nghién citu nhitng van dé gido duc moi cap, nghién cttu khoa hoc va luon sén sang tiép
xtic véi nhitng ngudi yéu toan hoc vé moi linh vigc ho mudn. Ngoai ra 6ng 1& mot nha giao
duc kiét xuat. Theo thong ké ctia website DH Harverd A.M.Gleason da huéng dan 135 NCS,
rat nhiéu trong s6 ho tré thanh nhitng nha toan hoc néi tiéng nhu: Daniel Cohen, Richard
Palais, Richard Rochberg v.v. Gleason rat quan tam tdi viéc dao tao 16p toan hoc tré, va ong
ting 1a thanh vién ctia Hoi cac nha nghién cttu tré duge thanh lap nam 1933 béi A.L.Lowell.
Nhitng thanh vien ctia Hoi nay hang tuan gap nhau 1 hoic 2 1an dé thao luan vé nhiéu van
dé khoa hoc khéac nhau. Ho con duge gip g8 véi nhitng nha khoa hoc néi tiéng va dugc
tham gia nghién cttu nhitng van dé khé nhat. Rat nhiéu trong s6 ho da tré thanh nhitng nha
khoa hoc ndi tiéng v nhan cac giai Nobel. Gleason 14 Chii tich ctia Hoi nay trong 7 nam lién.

Nam 1980 A.M. Gleason cung v6i R.E.Greenwood va L.M.Kelly xuat ban cudn sach
William Lowell Putnam Mathematical Competition tap hop nhitng van dé va 15i gii ciia
cac cudc thi tir 1938 dén 1964. Nho nhitng céng hién clia minh trong gidng day va nghién
citu toan hoc, Gleason dugc cong dong toan hoc kinh trong. Ngoai giai thudng Newcomb
Cleveland, nam 1996 ong con dudc phong ting gidi thuéng mang tén Yueh-Gin Gung va
Dr Charles Y Hu vi nhitng c6ng hién kiét xuat trong toan hoc. Day 1a giai thuéng danh gia
nhat ctia Hoi toan hoc My. Nam 1962 ong dugc mai dén gidng tai Truong he ciia Hoi toan
hoc My tai Vancuver véi vai tro la gidng vién Earle Raymond Hedrick.

Niam 1981 Gleason dugc bau la Chii tich Hoi toan hoc M.
IT - A.M.GLEASON VA VAN DE THU 5 cUA HILBERT

Nam 1900 tai Hoi nghi Toan hoc qubc té & Paris Hilbert da dua ra mot danh sach cac
van dé md ma theo ong viec gidi quyét ching sé anh hudéng 16n dén sy phat trién ctia Toan
hoc trong tuong lai. Van dé thit nam trong danh sach d6 nhu sau: mot nhém compact dia
phuong lién thong G 1a gidi han xa anh ctia mot day cac nhém Lie; néu G khong chita nhom
con nho thi G 1a mot nhém Lie. Rat nhiéu nha todn hoc nghién citu van dé nay, nhung chi
dén nam 1925 mdi xuat hién nhitng két qua dau tien. Nam 1928 Peter va Weil chiing minh
rang moi biéu dién ctia nhém compact hau nhu suy bién. Nho vao két qui nay vio nam
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1933 von Neumann da gidi quyét van dé nay cho truong hop nhém compact. Sau d6 mot
nam L.S.Pontryagin gidi quyét cho truong hgp nhém Abel dya trén 1y thuyét dic trung
trén nhém abel compact dia phuong do 6ng dua ra truée dé. Sau dé6 K.Tewalli dua ra gia
thuyét moi nhém compact dia phuong khong c¢6 nhém con nhé hon 1a mot nhém Lie. Gia
thuyét nay dong vai tro quan trong trong qué trinh gidi quyét Van dé thi 5 ctia Hilbert.
Nam 1948 Kuranishi nhan dugc két qua quan trong, ong chiing minh mot nhém thuong
theo nhom Lie abel tryc chuan 13 mot nhém Lie, va vi vay nhém ban dau véi mot s6 diéu
kién cu thé sé 1a mot nhom Lie. Sau d6 Iwasawa chiing minh rang néu nhom thuong 1a mot
nhém Lie thi nhém dang xem xét ciing sé€ 1a mot nhém Lie. Nam 1950 trén Hoi nghi Toan
hoc quéc té tai Cambridge Gleason c¢6 mot bai phat biéu vé cac nhém con mot tham sé va
kha nang st dung khai niém nay trong viéc tim kiém 16i gidi ctia Van dé thi 5 ctia Hilbert.
Duta vao dinh 1y ctia Kuranishi Gleason da dua ra mot chiing minh don gidn hon két quéa
cua Iwasawa. Trong bai bao d6 Gleason con dwa ra mot khai niém sau nay duge goi la nita
nhém Gleason, va v6i khai niém nay ong da thu duge nhitng két qua quan trong khac. Sau
do6 Gleason va Iwasawa da xay dung ly thuyét nhém Lie mé rong va trén nén tang nay ho
phét biéu van dé mé rong ciia gia thuyét thit 5 ciia Hilbert: moi nhém compact dia phuong
la nhém Lie mé rong.

So sanh cac tu tudng khac nhau ctia Iy thuyét nhém Montgomery va Zippin da nghién
citu Iy thuyét déi dong diéu trong ly thuyét nhém hitu han chiéu va thu duge nhitng két
qué quan trong. Sau dé Gleason chitng minh rang moi nhém compact dia phuong hitu han
chiéu 14 mot nhém Lie md rong. Két qua nay da dua ra 10i gidi dap cho Van dé thit 5 cia
Hilbert. Trong mot bai bido ctia minh Yamabe chi ra rang diéu kién “khong c6 nhém con
trite chuan nhé” tuong duong véi diéu kién “khong c6 nhém con nhé”. Va ong ciing chiing
minh ring néu khong c6 dieu kién hitu han chiéu thi moi nhém dia phuong khong c6 nhom
con nhoé 1a mot nhém Lie. Két hgp nhitng két qua nay véi Iy thuyét nhom Lie mé rong clia
Iwasawa va Gleason c6 thé ching minh dudce ring moi nhém compact dia phuong 1a mot
nhém Lie md rong. Diéu nay cho két qua duong cho gid thuyét ciia Iwasawa va Gleason, va
nhitng van dé cot 16i lien quan t6i nhém compact dia phuong duge gidi quyét hoan toan.
Nho nhitng cdng hién to 16n trong viéc gidi quyét van dé thit 5 ctia Hilbert Gleason dugc
tang giai thuéng Newcomb Cleveland ctia Hoi Toan hoc My.

3. DINH LY GLEASON VA VAN DE TUYEN TiNH MACKEY-GLEASON

Trong ly thuyét xac suat thong thuong cac sy kién c6 lién quan t6i nhitng thi nghiém
théng ké tao nén mot dai s6 Bool, va xac suat 14 mot ham s6 cong tinh duong xac dinh
trén céac bién cb ciia dai s6 nay. Dé dé& dang hon thudng ngudi ta coi dai s6 do la sigma-dai
s0, con xac suat thi cong tinh do duge. N6i cach khac moi sigma-dai s6 14 mot sigma-dai
s6 cac tap hgp con clia mot tap hop nao dé, con Iy thuyét xac suat nghién cttu do do trén
cac khong gian do duge. Trong mot s6 diéu kién chung thi cic do do xac suat sé tao thanh
mot tap hop 18i, con nhitng diém cyc tri ctia tap hop nay la nhitng do do suy bién, tic la
nhitng do do xac dinh tai mot diém.

Mot gia tri ngdu nhién 13 mot ham s6 thic do duge theo Borel. Néu do do xac suat
trén khong gian do dude suy bién thi sy phan phéi clia gia tri ngdu nhién dé ciing suy bién.
Chinh diém nay tao nén su khéac biét véi co hoc lugng t@. Nam 1936 G.Birkhoff va John
von Neumann c6 dang mot bai viét “Logics clia co hoc lugng ti”, trong d6 ho chi ra huéng
tiép can toan ti trong nghién cttu co hoc lugng tt, muc dich 14 4p dung phuong phap tién
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dé hoéa trong nghién citu cd hoc luong tit. Ho dua ra khai niém logics, dé 14 mot tap hop G
sap thit ty timg phan (poset) véi 2 phan tit 16n nhat va nho nhat 1a 0, 1. Trén G xac dinh
anh xa bu truc giao (') : G — G v6i cac tinh chat sau:

l.ad"=a;a<b=V <d;avad =1v6i moia €G (ky hieu phép toan hai ngoi V 1a
1ap supremum)

2. Moi day dém dudc cac phan tit cia G thi infimum va supremum ciia ching ton tai

3. Néu a1 < ag, a; € G, thi ton tai b € G théa man b < al, bV a; = ag
Mot s6 vi du logic:

1. Céac o-dai sd cac tap hgp con ciia mot tap hop véi cac phép thong thuong 1a chita,
hgp, giao va bu.

2. tap hop cac khong gian con bat bién déi v6i mot tap hop cac toan tit unitar.

Mot trong nhitng bai toin quan trong nhat dé 1a phan loai céc logics, cac dong cau clia
chiing va mo t4 tat ca cac trang thai trén logics. Mot vi du quan trong dude nghién cttu rat
nhiéu trong nhitng nam 80 ctia thé ky truéc do la truong hop logic G(H) cac khong gian
con déng clia khong gian Hilbert H. Gan nhu tat cd nhitng két qui quan trong clia co hoc
luong tit déu dya trén gid dinh rang moi hé co lugng tit déu tuong tng véi mot khong gian
Hilbert H, va logic G(H) la tap hgp cac su kién cta hé do.

Dinh nghia 1. Mot dong cau x tw o-dai s6 Borel B trén R vao tap hop G duoge goi la
vat quan sdat dugc. Néu dong nhat X(E) vdi toan ti truc chuan trén E thi énh za E — B la
do do pho trén B.

T Iy thuyét pho suy ra ring ton tai mot song anh giita tap hop cac do do phd nhu trén
va tap hop céic toan tit tu pho.

Nhu vay mdi vat quan sat duge x sé tuong ting véi mot toan ti ty pho A (A khong nhat
thiét phai bi chan) va ngugc lai.

Dinh nghia 2. Anh zq pu: G(H) — R vdi nhing tinh chét sau:
1) 0<p(S) <1, p(H) =1

2) u(3o2,Si) =>21(08:) (SinS;=0,4%# j) (Si la khong gian con déng cia H) dugc
goi la trang thdi.

Dinh 1y sau ctia Gleason 13 mot trong nhitng két quad quan trong nhat cta 1y thuyét
logics lugng tit, va trong trudng hgp dic biét ciia noé 1a co hoc lugng ti.

Dinh 1y Gleason. Cho H la khong gian Hilbert tach dugc cé s6 chiéu lon hon 2, G(H)
— logic tat ca cdc khong gian con déng cia H. Khi dé vdi moi trang thdi p tréen G(H) ton
tai mot todn ti tu vi khong am T, vdi vét 1 théa man u(S) = Tr(T,S) vdi moi S € G(H).
Ngugc lai moi todn t tu vi khong am T vét 1 sé cho mot trang thdi ur bdi dcfng thic
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ur(S) = Tr(TS).

Dinh 1y nay lic dau duge Gleason chitng minh cho khong gian Hilbert tach duge. Sau
10 nam M.Eilers va E.Horst chitng minh n6 cho truéng hgp khong gian Hilbert khong tach
dugc véi diéu kién st dung gid thuyét continuum. Chitng minh Gleason dua ra tuong doi
phtc tap. Do day 1a két qud quan trong nén nhiéu nha toin hoc c¢6 tim kiém mot chiing
minh don gidn hon cho né. Mot thoi gian dai ngudi ta tin rang khong ton tai mot ching
minh mang tinh x8y dung. Chi sau 30 ndm R.Cooke, M.Keane va W.Mogan da tim dugc
mot chitng minh don gian hon khi 6ng st dung b6 dé hinh hoc Piron (bd dé nay ciing c6
mot ¥ nghia vat 1y quan trong). Sit dung bd dé hinh hoc Piron Kochen, Specker va Bell
khong dung dinh 1y Gleason da chitng minh dinh ly sau:

Dinh 1y. Khong ton tai do do nhan 2 gid tri trén khong gian Hilbert 3 chiéu.

Tt phuong dién vat 1y viec khong ton tai do do nhan 2 gia tri chi ra ring khong thé co
nhitng phan t1 ctia thyc tai vat 1y ton tai doc lap v6i pham vi do ludng riéng biet. Tiép tuc
suy dién, gia s rang ton tai mot “viing an” nim bén canh khung canh lugng tit. Ta c6 thé
cho ring “ving an” nay ton tai mot cach tuy nhién trong truong hop tinh chét logic c6 thé
nhan thic duge la ca ding va sai, tam goi hinh thic 1a 1 va 0. Khi d6 sy hinh thtc héa
chuan xac ctia “viing c6 dién” 1a mot dai s6 Bool ma trén dé c6 mot tap hgp du cac do do
nhan 2 gia tri. Méi lien he gitta khung canh lugng ti va “ving an” c6 thé duge dong nhét
v6i mot don cau dan tung phan (viéc gitt lai cAc phép tinh bo loc chi dién ra gitta cac vat
quan sat dudc c6 thé so sanh duge véi nhau). Mot cach khac, khong thé néi rang mot tinh
chat logic c6 thé ding hodc sai ma khong phu thudc vao bdi canh do, nghia la, khong phu
thudc vao nhitng tinh chat ton tai song song v6i né. Nhu vay diéu kién can thiét cho “ving
an” c6 dién 1a kha ning c6 thé xac dinh mot do do chi nhan 2 gia tri trén né, tuong ting véi
viéc xac dinh mot do do nhan 2 gia tri trén logic lugng t tich hgp v6i né thong qua mot
phép dong cau. Viéc chiimg minh syt khong ton tai ctia do do nhan 2 gia tri trén cac logic
luong tit da lam sup db ¥ tudng ton tai thong s6 an trong co hoc lugng tit.

J.Bell - nha toan hoc néi tiéng véi bat ding thiic Bell ciing hitng thi vé6i dinh 1y Gleason
trong khong gian 3 chiéu. Trong mot bai bao viét vé van dé cac thong s6 an trong cd hoc
luong tit Bell ké ring tir khi ong lam quen véi dinh 1y Gleason thi hoac 14 ong phai tim ra
mot chiing minh don gidn hon cho né, hoac 1a 6ng bd luon toan hoc. Rat may 1a ong da
tim ra chiing minh méi cho dinh 1y vé khong ton tai do do nhan 2 gia tri trong khong gian
Hilbert 3 chiéu. Bay gid ta goi P(A) I tap hop cac phép chiéu tryc giao (p = p* = p?) clia
dai s6 von Neumann. Anh xa p: P(A) — C (trudng sd phric) bi gidi han va cong tinh, tic
1a pu(p+q) = pu(p) + p(q) néu pg = 0. Khi do ta goi u la do do lugng tit. Khi A giao hoan p
c6 thé thac trién mot cach duy nhat thanh mot phiém ham tuyén tinh bi chan trén A. Day
don gian 13 truong hgp ly thuyét tich phan déi véi do do cong tinh hitu han. Cau héi duge
dit ra 1a: néu A khong giao hoan thi g c6 thé thac trién tuyén tinh lén mot phiém ham bi
chin hay khong? Gleason cho dap an déi véi truong hop B(H) — dai s6 tat cd cac toan ti
bi chén trén khong gian Hilbert H va p duong, cong tinh hoan toan trén tap hgp cac phép
chiéu tryc giao. Khi H c6 s6 chiéu 16n hon 2 thi p c¢6 théc trién tuyén tinh, nhung néu s6
chiéu ctia H 13 2 thi ton tai nhitng do do lugng tit khong c6 thac trién tuyén tinh. Van dé
Mackey-Gleason: Cho A 14 mot dai s6 von Neumann khong chita hang tryc tiép dang I.
Cho p 1a ham s6 bi chin trén tap hgp P(A) v6i tinh chat sau: u(p + ¢) = u(p) + u(q), néu
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pg = 0. Hoi ring p c6 thé thac trién len phiém ham tuyén tinh hitu han trén ca A?

Dép an dén bay gio thi ngudi ta da biét 1a c6 thé, nhing ciing phai tén mat may muoi
nam va cong siic ciia hang loat nhitng nha toan hoc gidi trén thé gidi. Trong dé nhitng tén
tuoi nhu Christensen, Yeadon, Maeda, A.Dvurecenskij... va cac nha toan hoc & Kazan nhu
A.N.Sherstnev, M.S.Matveychuk... déng goép khong nhé vao viéc gidi quyét van dé trén ti
nhiéu phuong dién khac nhau. Viéc nghién citu dinh 1y Gleason va van dé Mackey-Gleason
duge M.S.Matveychuk gidi quyét cho truong hop dai s6 von Neumann trén khong gian
Hilbert va khong gian v6i metric bat dinh. M.S.Matvejchuk va D.H.Mushtari (TH Kazan)
chitng minh dinh 1y Gleason va gidi quyét van dé Mackey-Gleason cho trudng hop tap hop
cac lity dang (p = p?), A.N.Sherstnev chitng minh dinh Iy Gleason cho trutsng hgp do do
khong bi chan va 6ng thanh cong trong viéc tng dung dinh 1y nay vao viéc xay dung ly
thuyét tich phan khong giao hoan theo do do khong hitu han. Cho do do nhan cac gia tri
vecto van dé nay ciing dudc giai quyét bdi L. J. Bunce and J. D. Maitland Wright...

Gan day trén mot s6 tap chi uy tin c¢6 dang nhiéu cong tinh vé k-phép chiéu mé rong
(ttic 1a p* = p*). C6 thé sau mot thoi gian sau & dau d6 xuat hien mot dinh 1y Gleason hoic
nhitng van dé lien quan cho tap hop nay.

Bai bdo nam 1957 ctia Gleason vé dinh 1y mang tén 6ng da khoi nguon cho mot huéng
nghién citu nita c¢6 lien quan t6i logic tap hop, dé 1a 1y thuyét tich phan trén o-class (ly
thuyét c6 dién xét cac o-dai s6). Trén 0-16p do do ctia hop 2 tap hop ciia logic nay co thé
16n hon tdng do do ciia ting tap hop. Dieu dé da lam rat nhiéu tinh chat cta tich phan
co dién khong con ding nita nhu: B6 dé Fatou, tich phan ctia tong khong bing tong 2 tich
phan va chi bang khi 2 ham s6 1a don gidn (va chiing minh n6 khong don gian ti nao!), néu
c6 3 ham s6 thi tinh chat cong tinh ctia tich phan bi sai...

C6 mot lan t6i tim duge trong moét cudn sach toan olimpic cho hoc sinh phd thong clia
Nga bai toan sau: trén hinh cau cho mot ham sb c¢é tong gia tri trén 3 ban kinh vuong géc
nhau bang 1. Chitng minh rang ham s6 d6 & binh phuong ciia phép chiéu lén mot truc toa
do nao do6. Bai toan nay la b dé co ban trong chiing minh méi ctia dinh 1y Gleason. Va
ciing c6 thé coi né 14 mot cach phét biéu khac ciia dinh 1y Gleason trén hinh cau don vi (&
day toi da bo qua khéi niem Frame function vi gidi han ciia bai viét).

Dé két thic bai nay to6i xin dua ra mot thong tin tha vi, bai bao chita dinh 1y Glea-
son 134 mot trong nhing bai bao duge trich din nhiéu nhat theo théng ké ctia trang
www.scholar.google.com v6i hon 686 trich dan.
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Abstract. This paper introduces fundamental concepts and methods of Experimental De-
signs (or Design of Experiments). The writing is aimed for computing, statistics, bio-science,
engineering students, and as a part of the scientific research methodology as well.

I - INTRODUCTION - MAJOR GUIDELINES FOR DESIGNING EXPERIMENTS
1.1. Brief History of Experimental Designs (or DOE: Design of Experiments)

The DOE’s history goes back to the 1930s of the 20-th century, when Sir R. A. Fisher in
England used Latin squares to randomize the plant varieties before planning at his farm,
among other activities. The goal was to get high productivity havests. The mathematical
theory of combinatorial designs was developed by R.C. Bose in the 1950s in India and then
in the US. Nowadays, DOE is extensively studied and employed in virtually any engineering
and scientific investigation, and the Mathematics for DOE is extremely rich. Some mostly
studied directions together with appropriate mathematical tools include:

The study of factorial designs mathematically described as matrices which consist many
factors, each has several settings (levels), and these settings are arranged in a regular
way. The main tools are combinatorics, algebra, geometry.

The study of optimal designs the main tools are matrix and probability theory.

The response surface methodology the main tools are combinatorial designs and ap-
proximation theory...

The common point of these directions are the research targets: look at a specific problem
in science or industry, find a suitable design, mathematically investigate it, and then use it.
Briefly, we have the following phases:

planning phase determine problem and select responses of process/product

designing & constructing phase learn how to find (construct) those experiments, given
the scope of expected commodities and the parameters of components, that have been
determined in planning phase

exploring & selecting phase investigate design characteristics (proposed by researchers)
to choose good designs. For instance, in factorial designs we learn how to detect
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interactions between factors (components), and if they exist, calculate how strongly
they could affect on outcomes

conducting phase where the planned experiment is carried out; and, finally

analyzing & consulting phase study how to use them (ie., conduct experiments in a
particular application, measure outcomes, analyze data obtained, and consult clients
what they should do).

1.2. Statistically designed experiments in R & D and in manufacturing

A few well-known rules in any economy say that industries and services nowadays need
help from academia, asking for high quality R & D. The problem practically comes down
to a matter of cost: conducting R & D activities costs money, but this spending is worthy
to do in the pre-production period. As a result, a few key practical demands, be proposed
by Malcolm Balrige, a former US Secretary of Commerce, in the article ‘Designing for
productivity’ (Design News, 1982) are that:

e for managers, the challenge is to create an organizational environment that fosters
creativity, productivity and quality consciousness; that

e 40 % of all costs in getting a product to the market place are in the design cycle;

e and that top management must emphasize prevention, rather than correction. Pre-
vention means conducting designed experiments in the so-called design cycle or
off-line manufacturing

But what is a design cycle? A design cycle, also called ‘off-line manufacturing phase’; in-
formally is a period in which you (a manager or engineer) use all kind of information of
an expected commodity to choose the best raw ingredients and components, to tune their
combination so that when the commodity is produced and sold to the market place, it meets
society demands, or more precisely, satisfies expectation of clients.

A golden rule in the field of quality management and improvement is: the earlier you make
the change, the greater the effect down the road (ie., the commodity get in the market
place). And a natural and powerful remedy for the problem is experimentation, specifically,
statistically designed experiments, which are understood as a sequence of trials or tests
performed under controlled conditions which produces measurable outcomes. Designing
experiments specifically help us achieves the followings key aims:

(a) Find & Perform experiments to evaluate the effects the factors have on the char-
acteristics of interest, and also discover possible relationship among the factors (which
could affect the characteristics). The goal is to use these new understanding to improve
product.

(b) Answers to questions such as:

— What are the key factors in a process?
— At what settings would the process deliver acceptable performance?
— What are the key, main and interaction effects in the process?

— What settings would bring about less variation in the output?
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1.3. Three basic principles of DOE

Randomization refers to the order in which the trials of an experiment are performed.
A randomized sequence helps eliminate effects of unknown or uncontrolled variables.
Why do we randomize? It is particularly to avoid

e systematic bias for example, doing all the tests on treatment A in January then
all the tests on treatment B in March;

e selection bias for example, choosing the most healthy patients for the treatment
that you are trying to prove is best;

e accidental bias for example, using the rst rats that the animal handler takes out
of the cage for one treatment and the last rats for the other;

e cheating by the experimenter.

Cheating is not always badly intentioned, however. For example, an experimenter
may decide to give the extra milk rations to those schoolchildren who are most under-
nourished or she may choose to put a patient in a trial if she thinks that the patient
will particularly benefit from the new treatment.

Blocking when randomizing a factor is impossible or too costly, or the plots (experimental
units) are not all reasonably similar, we should group them into blocks in such a way
that plots within each block are alike. Blocking lets you restrict randomization by
carrying out all of the trials with one setting of the factor and then all the trials with
the other setting. Formally, blocking is a method of eliminating the effects of extrane-
ous variation due to noise factors and thereby improves the efficiency of experimental
design.

Replication repetition of a complete experimental treatment, including the setup. Replica-
tion has two important properties. The first property is that it allows the experimenter
to obtain an estimate of the experimental error. The second property is that it permits
the experimenter to obtain a more precise estimate of the factor/interaction effect..

1.4. Important steps in designing experiments
From the five key phases mentioned in Section 1.2, critical steps are detailed as follows.

1. State objective: write a mission statement for the experiment or project

2. Choose response: it is about consultation, have to ask clients what they want know,
or ask yourself; pay attention to the nominal-the-best responses

3. Perform pre-experiment data analysis to select of process variables or design
parameters. Very important step in the experimental design procedure

4. Choose factors & levels: you have to use flowchart to represent the process or
system, use cause-effect diagram to list the potential factors that may impact the
response. You could also classify factors into controllable and uncontrollable factors.
A level is the value that a factor/process variable or design parameter hold in an
experiment..
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5. Select experimental design for the experiment. Few feasible ways include: using
classical approach advocated by Sir R. A. Fisher, orthogonal array approach advocated
by Dr. Genichi Taguchi ...

6. Perform the experiment where the planned experiment is carried out
7. Analyze the data so that valid and sound conclusions can be derived

8. Draw conclusions and make recommendations.

1.5. DOE and beyond

We understand DOE belongs to a broader catergory called Total Quality Management;
in which we concern three things: quality planning, quality control an quality improvement.
What actions should we conduct to improve products and processes in TQM context? We
could study some related topics (I)):

e quality planning: organizing for improvement, inustrial R & D strategies, and planning
for quality

e quality control: DOE, project execution, measurement assurance, and verification

e quality improvement: the improvement process, measures of effectiveness.

IT - DISCRETE MATHEMATICS AND EXPERIMENTAL DESIGNS

The area of Statistical Design has been mostly developed due to below main influences:

1. the influence of finite geometry and algebra, and combinatorics historically;
2. the influence of algebraic systems with binary operations (e.g. Latin squares);

3. the emerging or revision of new mathematics techniques as linear programming,
semidefinite programming, numerical theory methods, commutative algebra, and re-
cently noncommutative algebra & geometry ...;

4. actual demands from concrete applications such as agriculture, biolgy, medicine, mil-
itary, industrial engineerings and services ...

The applications of designs described in the subsequent sections use two important proper-
ties of designs: balancedness- refering to a purely combinatorial aspects; and orthogonality-
ensuring estimation without aliasing between main factor effects and factor interactions.

2.1. Latin squares, a balanced structure, very useful in Experimental Designs

Let any n € N,n > 2, consider the following concepts.
e Binary square grid of size n is a n X n-matrix consisting entries 0,1 only;

e Latin squares of order n is a n X n-matrix consisting only entries 0,1,...,n — 1 such
that each symbol occurs once in each row and once in each column.

48



Ky yéu Trai hé Toan hoc 2009

e We use index ¢ for row and index j for column in both binary square grid and Latin
squares. For any grid g, its complement grid, denoted g€, is defined by

(gc)ij = Gij +1 (mod 2)

O RO
o o
—_ o O -
O = = O
oo ==
OO
= =0 O
== O O
OO ==
= =0 O
= -0 O
OO ==

Figure 1. Three binary square grids that form set A

Put A = {a,b,k,a b k°}, as in Figure 1. Given g,h € A, we define the superimposed grid
g * h to be the 4 x 4-matrix with entries in {0, 1,2, 3} where (g * h);; has binary expansion
gij» hij. That means, g * h is formed by putting g on h, called superimposing, then coding
pairs of (0,0),(0,1),(1,0) and (1,1) by symbols 0,1,2,3 respectively. Moreover, the grids
g*h,gxh g¢xh and g°=* h® are called the derived grids of g and h. We put

Der(g, h) := {g % by g°  h, g * b, g° * hY}.

Observation 1. Our two interesting questions are:
1/ are superimposed grids a * b, a * b®, a®x b, a® * b¢ Latinh squares?
2/ will the below lemma be correct?

Lemma 1. g * h is a Latin square if, and only if, its derived grids are.

2.2. Factorial Designs

We use a full factorial design to find a regression model describing the relationship
between factors contributing to the product quality.
Suppose that we have n finite sets @1, Q9, ..., @, contained in a number field, say rational
numbers Q, called the factor sets or factors. The (full) factorial design with respect to these
n factors is the Cartesian product D = Q1 X ... x @, C k™.
A design point p = (p1,...,pn) is an element of D. Moreover, r; := |Q;| is the number of
levels of the factor i.. Let s1,82,...,8n (m < n) be the distinct levels of D, and suppose
that D has exactly a; factors with s; levels. We call s{* - 52 - - s% the design type of D.
E.g., if Q1 =1{0,1,2,3}, Q2 = Q3 = Q4 = {0,1}, then a 4 - 23 mixed factorial design is

D =Q; x Q3 =1{(0,0,0,0),(0,0,0,1),(0,0,1,0), (0,0,1,1),...,(3,1,1,0), (3,1,1,1)}.

Example 1. Fiz n = 3, we use the full factorial design 2% with three binary factors
to find the relationship between the factor x1 of mizture ratio, the factor xo of temperature,
the factor x3 of experiment time period and the response y of wood toughness.

The levels of factors are given in Table 1, and simulated experiments in Table 2:
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’ Factor ‘ Low (0) ‘ High (1) ‘
Mix(ture) Ratio | 45p 55p
Temp(erature) | 1000C | 1500C
Time period 30min 90min
Table 1. Factor levels of 23 factorial experiment
RUN | Mix Ratio | Temp Time Response Y
1 45p (-) 100C (-) | 30m (-) | 8
2 55p (+) 100C (-) | 30m (-) |9
3 45p (-) 150C (+) | 30m (-) | 34
4 55p (+) 150C (+) | 30m (-) | 52
5 45p (-) 100C (-) | 90m (+) | 16
6 55p (+) 100C (-) | 90m (+) | 22
7 45p (-) 150C (+) | 90m (+) | 45
8 55p (+) 150C (+) | 90m (+) | 56

Table 2. Results of an example 23 Factorial Experiment

The linear model for the wood toughness y, fit by the eight experimental runs, is

y = f(x1,22,23) = Bo + Brx1 + Boxe + Baxs + Biaz122 + fi3x123 + fo3roxs + F123x1L223.

2.3. Fractional factorial designs

Suppose D is a s7* - - - s%m mixed factorial design. A fraction F' of D is a subset consisting
of elements of D. If F has an element with multiplicity greater than one, we say F' has
replications. This is also called an s]* - - - s% fractional design.

Example 2. A 23 fractional factorial design has only 4 runs, whose columns correspond
to the three binary factors, of the full 23-factorial design of 8 runs above.

This fraction is extracted from the below Hadamard matrix of order 4 (in which every pair
of rows and pair of columns have their inner product equals to 0). This matrix provides
enough information to estimate main effects of the mixture ratio x1, the temperature xo,
the experiment time period z3 in Example 1:

I 1 I T2 I3 17
1 1 1 1
F= 1 1 -1 -1
1 -1 1 -1

1 -1 -1 1 |

But why using Fractional Factorial Designs? To cut cost in scientific investigations
and/or in industrial manufacturing. In particular case here, if we employ the four experi-
mental runs of F', we can fit only a linear model for the response y of wood toughness, of
the form:

y = f(x1,22,23) = Bo + B1x1 + Powa + PB3x3.
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So using less resource, we now could fit a model that consists of only main factor effects!

Observation 2. Qur new and interesting questions now are:

* If Hadamard matriz of order n > 2 does exist, then n must be divisible by 4!

** [Hadamard Conjecture- A challenging and open problem for the 21-th century
mathematics] For any positive integer n being divisible by 4, does an Hadamard matric
of order n exist? Currently many mathematicians around the world try to answer a more
humble question: does an Hadamard matriz of order 668 exist?

You should know that the most recently constructed Hadamard matrix (in 2004) has or-
der 428 only! Hadamard matrices, however can be generalized to a more complex struc-
ture, named Orthogonal Array, where we replace the concept of orthogonality in Hadamard
matrix- pair of rows and of columns are perpendicular in R”- by a combinatorial definition.

2.4. Orthogonal Array- Fractional Factorial Design satisfying orthogonality

Your automobile lasts longer today because of orthogonal arrays
[“The new mantra: MVT", Forbes, Mar. 11, 1996, pp. 114-118]

Orthogonal arrays are beautiful and useful. They are essential in statistics and computer
science... In statistics they are primarily used in designing experiments, e.g. in agriculture,
medicine, and in great demand in industrial manufacturing as software industry.

Example 3. A specific design problem in industrial manufacturing.

A company wants to put a new type of new product (mobile phones, LCD, yogurt, cars, new
way of banking management ...) to the national market in the next year, to compete with
the international brands as Nokia or Samsung. The product have five potential and different
features which are yet to be decided, namely: Color C, Shape S, Weight W, Material M,
and Price P. Each of these features can take on three possible values precisely. For instance,
the color C can be magenta, silver or blue, being coded by non-negative integers 0,1 and 2.

The aim To know and quantitatively measure/obtain how strong the factor and their
interactions could affect the mobile quality, we have to conduct, in principle, all 3°
possible combinations of the factor levels, (called level combinations in short).

Formulation More economically way of doing, we could find a subset I’ of the Cartesian
product D := C x S x W x M x P to do experiments and obtain only essential
information. This is the first and utmost goal of Experiment Designer.

How to do? A systematic and mathematical description of the problem would help! And
advanced algebraic techniques are the right tools.

Now suppose we realize that 5 factors are not enough, that 11 factors would increase the
product quality, where the six new factors are Operating system- OS, Camera-Cam, Wifi
facility-Wifi, Antishock-Anti, Antene-Ant and Place. For budget contraint and simplicity,
assume further that each factor now has only two possible values, coded by 0 and 1.

Key question. Could we know and, if yes, how to measure how strong the factor inter-
actions [0S, Wifi] and [Weight, Anti-shock] could impact on the mobile quality by exper-
imenting only 12 experimental runs instead of 2! = 2048 ones? And how do we do that?
We need
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Co Sh Wei Ma Pri Run
0 0 O 0 0 0 0 0 0 0 0 1
1 1 1 0 1 1 0 1 0 0 0 2
0 1 1 1 0 1 1 0 1 0 0 3
0 0 1 1 1 0 1 1 0 1 0 4
0 0 0 1 1 1 0 1 1 0 1 5
1 0 0 0 1 1 1 0 1 1 0 6
0 1 0 0 0 1 1 1 0 1 1 7
1 0 1 0 0 0 1 1 1 0 1 8
1 1 0 1 0 0 0 1 1 1 0 9
0 1 1 0 1 0 0 0 1 1 1 10
1 0 1 1 0 1 0 0 0 1 1 11
1 1 0 1 1 0 1 0 0 0 1 12
OS Cam Wifi Anti Ant Place

Table 3. Strength 2 orthogonal array from the full factorial design 2!

Definition 2. In general, a fraction F of a factorial design D = Q1 X Q2 X ... X @y s
called an orthogonal array of strength t if, for each choice of t factors (columns), every
possible combination of coordinate values from a set of t factors occurs equally often.

Mathematics’s contribution: the relevant mathematical theory is extremely beautiful,
orthogonal arrays are related to combinatorics, finite fields, geometry and error-correcting
codes; not yet mention discrete algebra, graph and group theories (11]).

In our specific example, a specific kind of subset, strength 2 (but not strength 3) orthogonal
array FC D =CxSxW xMx P x0S xCam x Wifix Anti x Ant x Place = {0,1}!!
can solve this cost optimization problem, shown in Table 3!

11T - ADVANCED TOPICS IN EXPERIMENTAL DESIGNS - RESPONSE SURFACE METHOD-
LOGY

3.1. History of Response Surface Methodlogy (RSM)

RSM is one of the most successful optimization technique based on designed experi-
ments. This approach to optimization was developed in the early 1950s by Box and Wilson,
and initially applied in the chemical and process industries, in particular in process ro-
bustness studies. Formally, RSM is a colection of mathematical and statistical techniques
that are useful for modeling and analysis in applications where a response of interest- e.g.
some performance measure or quality characteristic of the process- is influenced by several
variables-factors and the objective is to optimize this response. In the view of process
industrialists, these are activities in which process engineering personnel try to reduce the
variablity in the output of a process by setting controllable factors to levels that minimize
the variablity transmitted into the responses of interest by other factors that are difficult
to control during routine operation (9.

3.2. Mathematically, what is RSM? This is about an approximation-based opti-

mization, where the approximation function is called response surface. In general, suppose
that the scientist or engineer (refer to as the experimenter) is concerned with a product,
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process or system involving a response y that depends on a finite number of controllable
input variables (called independent variables) &1, &2,&s, ..., k. The relationship is

y:f(§17§2a§37"'7£k‘)+€

where the form of the true response function f is unknown and perhaps very complicated,
and € is a term that represents other sources of variability not accounted for in f.

In practice several assumptions are used, that the statistical error € has a normal distribution
with mean 0, and that the natural variables &1, &2, &3, . . ., & should be transformed to coded
variables x1,xo, T3, ..., 2, then the response mean now is

n= E(y) = E(f(l'l, L2, L3y - 7':Uk‘)) + E(E) = f(xla L2,T3,. - 7':Uk)'
In most of practical settings, low-order polynomials are used for f.

Why is RSM? In Conventional Optimization, a solution is not explicitly obtained in a
nonlinear large problem. When using response surface creation, a function is approximated,
then optimization calculation using the response surface is easier to obtain, thanks to the
Least Square method and employing designed experiments.

3.3. RSM and the Philosophy of Quality Improvement

Over the last 20 years RSM has found extensive applications in many industrial or-

ganizations in the US and Europe, in sectors of chemical, semiconductor and electronic
manufacturing as well as services, logistics, finance ... where quality and process improve-
ments are utmost goals. Statistical methods, including statistical process control (SPC) and
design of experiments, play a key role in this activity.
Quality improvement is most effective when it is conducted early in the product and pro-
cess development cycle. Industries such as semiconductor, automotive, biotechnology and
pharmaceuticals (5l), software production (I0)) are all examples where experimental design
methodology has resulted in shorter design and development time for new products. Further-
more, experimental design principles (8)) provide a firm and concrete base for manufacturing
products that have higher reliability and meet or exceed customer requirements.

IV - CONCLUSION

We close this introductory writing to Experimental Design by describing a specific use of
the mentioned designs and methodology in Software Production, in particular in Software
Testing (ST). In software testing, many competing demands arise from different agents

e Product testers like developers, are placed under severe pressure by the short release
cycles expected in today’s software markets, then

e Customers need large, custom-built systems and demand high reliability of their
software, and

e Increased competition: the customers are also demanding cost reductions in their
maintenance contracts.
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All of these issues have encouraged product test organizations to search for techniques
that improve upon the traditional approach of hand-crafting individual test cases. Our key
question is to determine a test suit (consisting of a finite number of test cases) having as
small cardinality as possible while capable of holding many potential cause-to-failures input.
We see that:

- ST is a very, very complicated task from the conceptual and systematic view

- Multiwise-interactions of factors are important in judging flaws/errors/failures

- Approaches and techniques have been proposed, as equivalence partitioning, boundary
value analysis (2), event correlation (3)

Software Testing- which part is most suitable to apply DOE? Still, new methodology used
for very large system would be developed. It turns out that, however, DOE is the most
economical way and systematic method to follow, especially for Black-box testing! Black-
box testing is undertstood as the type of testing where

e only the knowledge of the functionality of the software is used for testing;

e knowledge of the detailed architectural structure, or of the procedures used in coding,
is not utilized

Another most employed combinatorial structure is Covering designs, they are less strictly
near-balanced designs where we allow each multiwise level combination between factors just
occurs in test suit, not neccessarily with the same frequency. For constructing algorithmically
covering designs of 2-coverage, see (4)). A 2-coverage covering design, in which pairwise level
combinations between pairs of factors occur, is extracted from Table 3 consisting only 6
rows, as follows:

Co Sh Wei Ma Pri Run
0 0 O 0 0 0 0 0 0 0 1
0 0 O 0 1 1 1 1 1 1 2
0 1 1 1 0 0 0 1 1 1 3
1 0 1 1 0 1 1 0 0 1 4
1 1 0 1 1 0 1 0 1 0 5
1 1 1 0 1 1 0 1 0 0 6
OS Cam. Wifi Anti. Ant.

Software Testing- emperical studies. Balanced designs and Covering designs are both ex-
tremely useful for Black-box ST! For instance, S. R. Dalai and al. (ACM and Bellcore
1999) proposed Model-based testing principles, in which DOE and Statistical data analysis
techniques play a crucial role! They conducted case studies (message parsing and building,
rule-based system, user-interface) to show that

e many failures are revealed (submitted to repair, to find pattern causing errors) which
were not found by hand-crafting testers, and

e automatic testing is done smoothly, based on combinarorial designs generated before-
hand.

Using covering-design, they obtained the below result:
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Project Total test cases % failed cases Failure cases Found by hand-
crafting testers

1: Messaging 4,500 5% 27 3

2: Rule-based system 13 23% 4 1

3: User interface 159 2% 6 3

To conclude and stimulate our curiousities, we could ask:
1. What could your comments/remarks be when looking at the above table?

2. Covering designs do not maintain the balancedness, therefore we can not use them
when we measure factor interactions on the response. We have to utilize fully balanced
designs, as strength 3 or better strength 4 balanced designs- OAs? How to do so in
practice?

3. In general, how to compute strength ¢t OAs, provided parameter set (of factors and
runsize)?

4. How to employ orthogonal arrays and the likes in RSM?

5. Are there other experimental designs being useful for industrially mass manufacturing,
or employed in theoretical studies in the favor of experimenters or algebraists?...

And if you want to know more on this wonderful subject, please visit sites (11} 12)), or (7).
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VIEN NGHIEN CUU NANG CAO - INSTITUTE FOR
ADVANCED STUDY (IAS)

Ng6 Dac Tuan - Vién nghién citu nang cao IAS, Princeton, My

\Y

Vai nam trudc t6i c6 dip duge qua thiam va lam viéc tai Khoa Toén ctia Vién nghién
citu nang cao (Institute for Advanced Study, viét tat 1a TAS) tai thanh phd Princeton, ti¢u
ban New Jersey. Trong mot vai nim gan day, c6 kha nhiéu ngusi Viet Nam qua lam viéec
tai Vién nhu anh Vit Ha Van, anh Ngo Bdo Chau, anh Nguyén Chu Gia Vugng... Trong bai
viét ngan nay, toi mudn chia sé véi cac ban nhitng gi toi cAm nhan dude vé cudc song va
sinh hoat § Vién.

Institute for Advanced Study

{ Nguén: sns.jas.edu )

Qua thoi gian & Vien, toi thdy day la mot trong nhitng moi truong ly tudng dé lam
nghién citu. La mot vien nghién cttu giéng nhu Vién nghién citu nang cao THES & Phap
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hoac Vién Max- Planck vé Toan ¢ Ditc, Vién IAS chi c6 mot sb it gido su lam viéc thudng
xuyén & Vién, cac thanh vién con lai 1a nhitng nha toan hoc tit khip noi trén thé gisi dén
lam viéc trong khoang thdi gian ngin, tit mot, hai tuan dén mot vai nam. Trong mdi nam
hoc, mot ho#c hai dé tai duge chon ra lam huéng nghién cttu chinh, vi du nhu Hinh hoc
Dai s6 (2006-2007) hosic Phuong trinh dao ham rieng (2008-2009). Trong nam hoc d6, moi
hoat dong ctia Vién déu xoay quanh chii dé nay. Nhiéu nha toan hoc c¢6 danh tiéng tiéng
trén thé giéi duge moi dén, mot s vi tri post-doc ciing duge wu tién cho cac sinh vién méi
tot nghiep trong chuyen nganh. Ngoai ra, cac gido su cla truong dai hoc Princeton ciing
thudng xuyen tham gia céc hoat dong ciia Vien. Hang tuan, Vién t6 chiic rat nhiéu seminar,
mdi k¥ c6 tit mot dén hai hoi nghi dude t6 chitc. Nhitng ai mudn hoc héi thém cé thé giam
gia seminar & khoa Toan clia truong Princeton. Vién con sé hitu mot thu vien rat toét va
day du sach va tap chi toan hoc, mot trong nhitng yéu t6 rat quan trong cho nhitng ngusi
lam nghién cttu. Khong khi lam viéc & Viéen rat soi noi, cac thanh vien déu rat céi ma, moi
ngudi néi chuyén toan khong chi trong gid seminar ma ca trong gid an trua va gid uéng tra.

Ngoai diéu kién lam viéc Iy tudng, Vién rat quan tam dén cuoc séng tinh than clia cac
nha khoa hoc. Tat ¢4 cac thanh vién déu duge thu xép 6 trong nha khéach ctia Vien, chi cach
noi lam viéc chitng nam phit di bo. Hang tuan, rat nhiéu hoat dong van héa nghé thuat
dudgc t6 chiic: chiéu phim, nghe nhac giao hudng hoic céc 16p hoc tiéng Anh, hoc khiéu vii
hoac hoc danh tennis. Trong nam hoc Vién con t6 chiic nhitng budi di tham quan da ngoai
dén nhitng thanh phd lan can nhu New York hosic Washington DC. Diéu duy nhat ban c6
thé phan nan 1a cudc séng & Princeton qua thanh binh va c6 phan té nhat vao nhitng ngay
cudi tuan. Toi nghi d6 1a khiém khuyét khong thé tranh khoi, vi muc dich dau tién ctia Vien
14 tao ra mot moi trudng yen tinh dé tap trung lam khoa hoc.

Thay cho 15i két, toi xin chtic cac ban mot trai he thanh cong va chic cac ban sé6m c6
dip qua tham Vien IAS trong tuong lai gan.
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MOT SO DIEU NEN VA KHONG NEN
TRONG GIANG DAY TOAN

GS Nguyén Tién Ziing - Vién Toan hoc Toulouse, CH Phap

\%

Gidi thiéu. Dugc su dong ¥ cha GS Nguyén Tién Ziing, ching tdi trich ding loat bai clia
GS d3ng trén trang web ca nhan clia GS. Do khudn khé clia Ky y&u c6 han, ching téi ¢6 ludc
trich mét sb6 doan. Toan vin cic y kién ciia GS Nguyén Tién Ziing ciing nhu nhiing binh luan,
gép ¥ chia dbc giad, ban doc c6 thé tham khdo & website http://zung.zetamu.com

Trong loat bai nay, toi sé ding dan bay mot sé quan diém ctia t6i vé nhitng diéu nén va
khong nén trong gidng day. Nhitng quan diém nay dudc rit ra tit kinh nghiém ban than,
viéc nghién ctu cac lieu vé gidgo duc, sy trao doi v6i dong nghiép va sinh vien, va nhing
suy nghi dé lam sao day hoc t&t hon. Tat nhien c6 nhing quan diém ctia toi ¢6 thé con
phién dién. Xin mdi moi ngudi trao ddi, viét len nhitng quan diém va kinh nghiém ctia minh.

Toi sé chil yéu néi vé viec day toan, tuy rang nhiéu diém ap dung dude cho hau hét cac
mon hoc khac. Toi sé dung tit “gidng vien” dé chi ca gidng vien dai hoc lan gido vien pho
thong, tit “hoc sinh” (student) dé chi hoc sinh sinh vién hay hoc vién & moi cap hoc, tit pho
thong cho dén sau dai hoc. Toi viét khong theo thit ty dic biét nao.

Nén: Thinh thodng thay doi mon day néu cé thé. Néu day mot mon nhiéu lan, thi cdi
tién thuong ruyén phuong phdp va noi dung day mon do.

Khéng nén: Day mdi nam nay qua nam khdac mot mon, vdi gido trinh nhiéu nam khong
thay doi.

Cac chitc vu quén ly lanh dao thudng c6 nhiém ky, va thudng c6 nguyén tac 1la khong
ai lam qué 2 nhiem k¥ & cting 1 vi tri. Ly do la dé tao sy thay doi cai tién thuong xuyéen,
tranh sy tri tré. Ngay trong viéc day hoc cling vay: mot ngudi ma day qua nhiéu nam cing
mot thi, thi d& ddn dén nham chéan tri tré. Dé tranh chuyén dé, c6 nhitng co s dai hoc
c6 qui dinh 1a cAc mon hoc ciing ¢6 nhiém ky: ai ma day mon nao dé dude 4-5 nam roi thi
phéi giao cho ngusi khac ddm nhiém, trit trudng hop khong tim duge ngudi thay thé.

Nhiéu khoa toan c¢6 phan chia viéc day cac mon cho cac td bo mon, vi du mon “phuong
trinh vi phan” thi chi danh cho ngudi ciia t6 bo mon phuong trinh vi phan day. Viec phan
chia nhu vay c6 cai 1gi 14 ddm bao chat lwgng day,dac biet 1a trong diéu kieén trinh do gidng
vién néi chung con thap, phai “chuyén mon héa” trong viec day dé dam ban chat luong toi
thiéu. Tuy nhién n6 c6 diém han ché, 14 né tao ra xu huéng ngudi ctia td bo mon nio sé chi
biét chuyen nganh hep déy, tAm nhin khong mé rong ra. O mot sé truong dai hoc tién tién,
noi ¢6 nhiéu gidng vien trinh do cao (va v6i nguyen tac la da 1a gido su hay gidng vién cao
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cap thi dii trinh do dé day bat ct mon nio trong cac mon toan bat bude & bac cit nhan),
cong viec giang day khong phan chia theo t6 bo mon hep nhu vay, ma gidng vien (cao cap)
nao cling c¢6 thé diang ky day bat cit mon nao & bac cii nhan.

Nam 1999 t6i nhan day 1 hoc k¥ cao hoc vé hé dong Iic Hamilton, v trong qué trinh
doc tai lieu dé chuan bi bai giang cho moén dé, toi phéat hién ra mot s6 van dé co ban lien
quan dén dang chuan dia phuong ctia hé dong lic chua duge nghién cttu, va diéu d6 thic
day toi nghién citu duge mot s6 két qua kha tét. Nam 2008 toi nhan day mon dai s6 (md
rong truong va mot it dai s6 giao hoan) cho sinh vién toan nam thi 4, tuy rang truée do6 toi
hau nhu khong dung cham dén nhitng thit d6. Viéc day mon dai s6 da gitp toi nam chic
them dugc mot s6 kién thiic vé dai s6, vi du nhu hiéu thém ¥ nghia ciia tinh chat Noether
(day 1a tinh chat dac trung ctia “dai s6”, d6i ngugde vé6i “gidi tich”).

Tét nhién c6 nhiéu ngudi, do diéu kién cong viéc, phai day ciing mot mon trong nhiéu
nam. Dé tranh tri tré trong trudng hop doé, can thudng xuyén cai tién phuong phép va noi
dung giang day (dua vao nhiing vi du minh hoa méi va bai tap mdi titr thuyc té hién tai, sit
dung nhiing cong nghé mdéi va cong cu hoc tap mdéi, tim cac cach giadi thich mdi dé& hiéu
hon, v.v.)

Nén: Day va kiém tra kién thitc hoc sinh theo 16i “hoc dé hiéu”
Khoéng nén: Tao cho hoc sinh théi quen hoc vet, chi nhd ma khong hiéu

Cac nha gido duc hoc va than kinh hoc trén thé giéi da lam nhiéu phan tich va thi
nghiém cho théy, khi bo 6c con ngudi “hiéu” mot cai gi d6 (lien tudng duge véi nhitng kién
thiic va thong tin khac da c6 sin trong ndo) thi dé nhé n6 (do thiét lap dugce nhicu “day
n6i” lien quan dén kién thitc dé trong mang than kinh ctia ndo - mot neuron than kinh c6
thé c6 hang chuc nghin day ndéi dén cac neuron khac), con khi chi ¢6 nhodi nhét cac thong
tin rieng 18 vio ndo (kiéu hoc vet) ma khong lien hé duge véi cac kién thite khac da cé trong
nao, thi thong tin dé rat khé nhg, dé bi ndo dao thai.

Thuec ra thi mén hoc nao cling can “hiéu” va “nhd”, tuy rang ty lé gitta “hiéu” va “nhg”
gitta cac mon khac nhau ¢6 khac nhau: vi du nhu ngoai ngit thi khong ¢6 gi phtc tap kho
hiéu 14&m nhung can nhé nhiéu, tat nhién dé nhé dugc céc cau chit ngoai ngit thi ciing phai
lién tuwdng dudge cac cau chit dé v6i hinh anh hay § nghia ctia ching va v6i nhitng thi khac
c6 trong ndo, nhung toan hoc thi nguge lai: khong can nhé nhiéu 1dm, nhung phai hidu
duge cac kién thiic, va qua trinh hiéu d6 doi héi nhidu cong stc thai gian. Cé nhitng cong
thiic v& dinh nghia todn ma néu ching ta quén di ching ta vAn c6 thé tu tim lai duge va
diing dugc néu da hiéu ban chat ctia cong thiic va dinh nghia d6, con néu ching ta chi nhé
cong thitc va dinh nghia dé nhu con vet ma khong hiéu né, thi ciing khong ding duge né,
va nhu vay thi ciing khong hon gi ngudi chua timng biét no.

Toéi chang bao gid nhé duge chinh xéc cong thitc tinh Christoffel symbol cho lién thong
Riemann ctia mot Riemannian metric , tuy “mang tiéng” 13 nguoi lam hinh hoc vi phan: ci
mdi lan dung dén thi xem lai, nhé dude mot lic, rdi lai quén. Nhung diéu d6 khong lam
toi ban khoan, vi toi hiéu ban chéat ctia Christoffel symbol va céc tinh chat co ban ctia lien
thong Riemann, tit d6 c6 thé tu nghi ra lai duge cong thitc néu can thiét (tén mot vai phit)
hoac tra trén internet ra ngay.
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Sinh vién ngay nay (14 nhitng chuyén gia ctia ngay mai) c6 thé tra citu rat nhanh moi
dinh nghia, cong thic, v.v., nhung dé hiéu ching thi vAn phai tu hiéu, khong c¢6 may méc
nao hic¢u ho duge. Cach day 5-10 nam, theo thong 1é ctia nhitng ngudi day trudc toi, toi
thuong khong cho phép sinh vién mang tai liéu vao phong thi trong cac ky thi cudi hoc
ky, va dé bai thi hay c¢6 1 cau hoi Iy thuyét (tidc 1a phat biéu ding 1 dinh nghia hay dinh
Iy gi d6 thi duge diém). Nhung trong thsi dai mdi, viec nhé y nguyéen cic dinh nghia va
dinh 1§ c6 it gia tri, ma cai chinh la phai hiéu dé ma sit dung dugc ching. Béi vay nhiing
nam gan day, trong cac k¥ thi t6i dan dan cho phép hoc sinh mang bat cit tai lieu nao vao
phong thi, va dé thi khong con céac cau héi “phat biéu dinh 1y” nita. Thay vao dé la nhing
bai tap (tuong doi don gidn, va thuong gan gidng cac bai c6 trong cac tai lieu nhung da
thay tham s6) dé kiém tra xem hoc sinh c6 hiéu va sit dung dugc cac kién thiic co ban khong.

Vé mit hinh thitc, chuong trinh hoc ¢ Viet Nam (ké ca bac phd thong 1an bac dai hoc)
kh& ning, nhung la nang vé “nhé” ma nhe vé “hiéu”, va trinh do trung binh ctia hoc sinh
Viet Nam thi yéu so véi thé gidi (tat nhién van c¢6 hoc sinh rat gi6i, nhung ty 1¢ hoc sinh
gidi thyc sy rat it, va ciing kho so duge véi gidi ctia phuong Tay). Van dé khong phéi 1a do
ngudi Viet Nam sinh ra kém thong minh, ma 1a do diéu kién vd phuong phap gido duc, chit
tré em gbc Viet Nam 16n len & nude ngoai thuong 13 thanh cong trong duong hoc hanh.
Hien tugng rat pho bién ¢ Viet Nam 1a hoc sinh hoc thudc long cac “kién thitc” trude mdi
ky kiém tra, roi sau khi kiém tra xong thi “chit thay tra thay”. Viet Nam rat can cai cach
chuong trinh gido duc theo huéng tang sy “hiéu” lén, va giam sit “hoc gao”, “nhé nhut con vet”.

Nén: Day nhiing cdi co ban nhat, nhiéu cong dung nhat
Khéng nén: Mat nhiéu thoi gid vao nhiing thi it hodc khong dung dén

Trén doi c6 rat nhiéu cai dé hoc, trong khi thoi gian va stic luc ctia chiing ta c6 han, va
béi vay chting ta luon phai Iya chon xem nén hoc (hay day hoc) cai gi. Néu ching ta phung
phi qua nhiéu thoi gian vao nhitng cai it cong dung, hosic tham chi phan tac dung, (nhing
Iy thuyét vé chinh tri hay kinh té trai ngude véi thuc té), thi sé khong con du thai gian dé
hoc (hay day hoc) nhiing céi quan trong hon, hitu ich hon.

Tat nhién, mitc do “quan trong, hitu ich” clia ting kién thitc d6i véi mdi nguoi khac nhau
thi khac nhau, va phu thuoc vao nhiéu yéu té nhu thoi gian, hoan canh, sé truong, v.v. Vi
du nhu hoc néi va viét tiéng Viet cho dang hoang 1a khong thé thiéu véi ngusi Viet, nhung
lai khong can thiét véi ngusi Nga. Nhitng ngudi mudn lam nghé toan thi phai hoc nhiéu vé
toan, con sinh vién dai hoc cidc nganh khac néi chung chi can hoc mot s kién thic toan
cao cap c6 ban nhat ma sé can trong cong viéc ctia ho. Nhitng ngudi mudn lam toan tng
dung, thi ngoai cic mon toan, can phai hoc cic mon ma ho dinh mang toan tng dung vao do.

Ngay trong cac mon toan, khong phai cac kién thiic nao ciing quan trong nhu nhau. Va
“do quan trong” va “do phiic tap” l1a hai khai niém khac nhau: khong phai céi gi quan trong
ciing phiic tap kho hiéu, va khong phai cai gi r6i rAm khé hiéu ciing quan trong. Giang vien
can tranh dan dat hoc sinh lao dau vao nhiing cai ram rdi phitc tap nhung it cong dung.
Thay vao d6, can danh nhiéu thoi gian cho nhiing cai co ban, nhiéu cong dung nhat. Néu
13 cai vita co ban va vita khé, thi lai cang can danh di thoi gian cho né, vi khi nam bat
dugce no6 tite 1a nim bat dude mot cong cu manh.
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Mot vi du 1a dao ham va tich phan. Day la nhitng khai niém co ban vo cing quan trong
trong toan hoc. Hoc sinh can hiéu dinh nghia, ban chat va cong dung ciia ching, va nim
duge mot sd nguyén tiac co ban va cong thitc don gidn, vi du nhu nguyén tac Leibniz cho
dao ham clia mot tich, hay cong thitc “dao ham clia sinz bang cos z”. Tuy nhién néu bat
hoc sinh hoc thuoc hang tram cong thitc tinh dao ham va tich phan khach nhau, thi sé ton
thoi gian vo ich vi phan 16n céc cong thiic thitc d6 sé khong ding dén sau nay, hodic néu
diing dén thi c6 thé tra ctu duge dé dang. Mot lan toi thay c6 mot sach tiéng Viet vé tinh
tich phan cho hoc sinh, day hon 150 trang, v6i rat nhiéu cong thitc phiic tap dai dong (vi
du nhu cong thiic tinh tinh phan ctia mot ham s6 c¢6 dang thuong ciia hai biéu thic luong
gidc), ma ngay nhitng ngudi lam toan chuyén nghiép ciing rat hiém khi can dén. Thay vi
ton nhiéu thoi gian vao nhitng cong thitc phiic tap ma khong can ding d6, hoc nhing thi
¢d ban khac sé c6 ich hon.

Mot vi du khac: cac bat dang thiic. C6 nhitng bat ding thitc “co tén tudi”, khong phai
vi 16 “kh6”, ma 1a vi n6 c¢6 y nghia (n6 xuat hién trong céc van dé hinh hoc, s6 hoc, phuong
trinh vi phan, v.v.). Chtt néu hoc mot déng hang ngan bat ding thitc ma khong biét ching
diing dé lam gi, thi kha 1a phi thoi gian. Phan 16n cac bat ding thiic (khong ké cac bat
dang thiic c6 tinh t6 hgp) c6 thé duge chitng minh kha dé dang bing mot phuong phap co
ban, 1a phuong phap ding dao ham hoiic sai phan. Phuong phap nay hoc sinh phd thong
¢6 thé hoc duge, nhung thay vao dé hoc sinh lai dude hoc cac kiéu meo muc dé chiing minh
bat déng thic. Cac meo muc cé it cong dung, chi diing dude cho bai toan nay nhung khong
dung dugce cho bai toan khéc (bdi vay méi 1a “meo muc” chit khong phai “phuong phéap”).
“Meo muc” c6 thé lam cho cudc séng thém phong phii, nhung néu mat qua nhiéu thsi gian
vao “meo muyc” thi khong con thdi gian cho nhitng cai co ban hon, gitp tién xa hon. Nhu
1 trong cong ngheé, c6 cai tién cai den dau dén may thi né ciing khong thé tré thanh den dien.

Ho6i con nho, ¢6 lan toi di thi hoc sinh gidi (16p 67), c¢6 bai toan tim cuc dai. Toi dung
dao ham tinh ngay ra diém cuc dai, v c6 ban khac ciing 16p cling biét lam nhu vay. Céach
lam d6 1a do ching toi tir doc sach ma ra chit khong duge day. Nhung khi viét 10i gidi thi
lai phéi gid vo “dodn mod” diém cyc dai, r6i viét ham s6 dudi dang mot s6 (gia tri tai diém
d6) cong v6i mot bidu thitc hién nhien 1a khong am (vi du nhu vi ¢6 dang binh phuong) thi
méi duge diém, chit néu viét dao ham thi méat hét diém. Néu nhu thay gido trit diém hoc
sinh, vi hoc sinh giai bai thi bing mot phuong phap “co ban” nhung “khong c6 trong sach
thay”, thi diéu d6 sé gop phan lam cho hoc sinh hoc meo muc, thiéu co ban.

Qua phoéng van mot s6 sinh vién dai hoc va cao hoc nganh toan ctia Viet Nam, to6i thay
ho dude hoc nhiéu mon “cao cap”, nhung van thiéu kién thitc co ban. Vi du nhu ho hoc
gidi tich ham, véi nhitng dinh 1y tritu tugng kha 1& khé. Nhung ho lai khong biét cong thiic
Parceval cho chudi Fourier 1a gi, trong khi chudi Fourier 1a mot trong nhitng khai niém giai
tich co ban va nhiéu tng dung nhat clia toan. Toi khong c6 ¥ néi gidi tich ham 1a “khong
co ban”. N6 1a thit can thiét. Nhung néu nhitng khai niem va dinh 1y clia giai tich ham chi
duge hoc mot cach hinh thiic, khong cé lien hé véi chudi Fourier hay véi cac vi du cu thé
khéc, thi dé6 1a hoc “trén may trén gio”.

Nén: Gidi thich ban chat va cong dung clia cdc khdi niém mdi mot cach truc gidc, don
gidn nhat cé thé, dua trén sy lién tudng tdi nhiing cdi ma hoc sinh da tung biét.
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Khéng nén: Dua ra cdc khdi niém mdi bang cic dinh nghia hinh thitc, phic tap, toi
nghia.

Céac khai niém toan hoc quan trong déu c6 muc dich va ¥ nghia khi ching dudgc tao ra.
Va khong c6 mot khai niém toin hoc quan trong ndo ma ban than né qua khé dén miic
khong thé hiéu duge. N6 chi trd nén quéa kho trong hai trudng hop: 1) ngusi hoc chua ¢ di
kién thiic; 2) né duge gidi thich mot cach qua hinh thite, réi rdm kho hiéu. Trong trudng
hgp thit nhat, ngudi hoc phai duge hudng t6i hoc nhitng kién thitc chuan bi (vi du nhu
trude khi hoc vé cac qua trinh ngau nhién phai c6 kién thiic co sd vé xac suat va giai tich).
Trong trudng hop thit hai, 16i thuoc vé ngusi day hoc v ngudi viét sach dung dé hoc.

Céac nghién cttu vé than kinh hoc (neuroscience) cho thay bo nhé “ngén han” ctia néo
thi rat nho (mdi lac chi chita duge khoang 7 don vi thong tin?), con bo nhé dai han hon
thi chay cham. Thé nao 1a mot don vi thong tin ? Toi khong c6 dinh nghia chinh xac & day,
nhung vi du nhu dong chit “TON CHEVAL EST BANAL” déi v6i mot ngusi Phap thi no
13 mot cau tiéng Phap chi chita khong qua 4 don vi thong tin, rat dé nhd, trong khi ddi véi
mot nguoi Viet khong biét tiéng Phap thi dong chit d6 chita dén hang chuc don vi thong
tin — moi chit cai 13 mot don vi thong tin — rat khé nhé. Mot dinh nghia toan hoc, néu qua
dai va chita qua nhiéu don vi thong tin méi trong do6, thi hoc sinh sé rat khé khian dé hinh
dung toan bo dinh nghia dé, va nhu thé thi ciing rat khé hiéu dinh nghia.

Mubén cho hoc sinh hiéu duge mot khai niem méi, thi can phéat biéu né mot cach sao cho
né dung dén mot lugng don vi thong tin méi it nhat c6 thé (khong qua 7?). Dé gidm thiéu
lugng don vi thong tin méi, can van dung, lién tudng téi nhitng cai ma hoc sinh da biét, dé
hinh dung. DAy ciing 14 cach ma cac “cha dao” gidng dao cho “con chién™ dung ngon ngit
gian di, ma con chién c6 thé hiéu dugc, dé gidng gidi nhing “tu tudng 16n”. Khi c6 mot khai
niém mdi rat phitc tap, thi phai “chat” né thanh cac khai niém nhé don gidn hon, day hoc
cic khai niem don gidn hon trudce, roi xay dung khai niem phiic tap trén co s cac khai niem
don gian hon d6 (sau khi da bién méi khai nieém don gidn hon thanh “mot don vi thong tin”).

Trén thé gisi, c6 nhiéu ngudi ma duong nhu “nghé” ctia ho 1a bién cai dé& hiéu thanh
cai khé hiéu, bién cai don gian thanh cai réi ren. Nhitng ngudi lam quang céo, thi khién
cho ngudi tieu ding khong phan biét ndéi hang nao la tét that déi véi ho nita. Nhitng ngudi
lam thué, thi dé ra mot bo thué réi rAm ngudi thudng khong hiéu ndi, véi mot t§ 16 hong
trong do6, v.v. Ngay trong khoa hoc, c6 nhitng ngudi c6 quan niém ring ctt phai “phic tap
héa” thi mdi “quan trong”. Thay vi néi “Vo-va rita tay” thi ho né “cé 1 phan tit ngudi, ma
anh qua anh xa tén goi 1a Vo-va, tai mot thoi diém T, lam mot dong téc, thuoc pham tri
rita,...” Nhung ma mot ngudi “thay” thuc sy, phai lam cho nhing cai khé hiéu tré nen dé
hiéu déi véi hoc tro.

Nén: Luon luon quan tam dén ciu héi “dé lam gi 27

Khong nén: Khong cho hoc sinh biét ho hoc nhitng thi gidng vien day dé lam ¢, hay
té hon la ban than gidng vien ciing khong biét dé lam gi.

Qua trinh hoc (tiép thu thong tin, kién thic va k§ ndng méi) 1a mot qua trinh ty nhién
va lién tuc clia con ngudi trong sudt cuoc doi, xdy ra ¢ moi noi moi lic (ngay ca gidc ngi
ciing gop phan trong viéc hoc) chit khong phai chi & truong hay khi lam bai tap vé nha.
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Nhitng cai ma bo nio ching ta tiép thu nhanh nhét 14 nhitng cAi ma ching ta thiy thich,
va/hosic thay d& hiéu, va/hoic thay quan trong. Ngugc lai, nhitng cii ma ching ta thay
nham chan, vo nghia, khong quan trong, sé bi bo ndo dao thai khong gitt lai, dit ¢6 c¢b nhoi
vao. Bdi vay, mudn cho hoc sinh tiép thu t6t mot kién thitc nao do, can lam cho hoc sinh ¢6
duge it nhat mot trong may diéu sau: 1) thich thi to mo tim hiéu kién thic d6; 2) thay cai
d6 1a c6 nghia (lien hé duge nhidu v6i nhitng hiéu biét va thong tin khac ma hoc sinh da c6
trong dau); 3) thay cai d6 14 quan trong (can thiét, c6 nhiéu ting dung). Tat nhién 3 diém
d6 lien quan t6i nhau. O day toi chit yéu néi dén diém tha 3, tidc la lam sao dé hoc sinh
thay rang nhitng cai ho dugc hoc 1a quan trong, can thiét. Mot kién thic dang hoc 13 mot
kién thiic c6 ich gi do, “dé lam gi d6”. Néu nhu hoc sinh hoc mot kién thiic véi 1y do duy
nhéat 1a “dé thi d5” chit khong con 1y do nao khéc, thi khi thi dé xong rdi kién thiic sé dé& bi
dao thai khéi ndo. Nhitng moén thuc sy dang hoc, 14 nhitng moén, ma ké ca néu khong phai
thi, hoc sinh vAn muén dugce hoc, vi né dem lai sy hiéu biét ma hoc sinh muén c¢6 duge va
nhitng ki ning can cho cudc song va cong viéc clia hoc sinh sau nay. Con nhitng mon ma
hoc “chi dé thi d&” c6 1& 1a nhitng mon khong dang hoc.

Ciing may 1a phan 16n gidng vién khong roi vao tinh trang “day mon khong dang hoc”,
ma 13 day mon hoc diang hoc, véi mot chuong trinh gom cac kién thic dang hoc. Tuy nhién,
gidng vien cé thé biét 1a “hoc ching dé lam gi”, “vi sao dang hoc”, trong khi ma hoc sinh
chua chic da biét. Chinh bdi vay luon can dit cau héi “dé lam gi”, khuyén khich hoc sinh
dit cau héi dé, va tim nhitng tra 16i cho cau hoéi d6. Mot tra 161 gido diéu chung chung kiéu
“né quan trong, phai hoc né” it c6 gia tri, ma can cé nhitng tra 15i cu thé hon, “né quan
trong & chd ndo, ding duge vao trong nhitng tinh hudng nao, dem lai cac kj nang gi, v.v.”

Tiéc rang viéc giai thich § nghia va cong dung ctia cac kién thitc cho hoc sinh con bi
coi nhe, khong chi & Viet Nam. C6 lan to6i héi mot 16p dai hoc nganh toan dang hoc dai s6
tuyén tinh ¢ Viet Nam 1a “dai s6 tuyén tinh dung lam gi ?”. Ho tra 15i 14 khong biét. C6 lan
t61 héi mot nhém sinh vién nganh “Life Sciences” & Phap mdéi hoc xong mon phuong trinh
vi phan tuyén tinh, rang ho c6 biét vi du phuong trinh nao xuat phat tit cic van dé thyc
té khong. Ho ciing tra 15i 14 khong hé biét. Néu nhu gidng vién gidi thiéu cho hoc sinh biét
cac cong dung ciia nhitng kién thitc ho duge hoc qua cac vi du (vi du nhu nhitng phuong
trinh vi phan tuyén tinh xuat hién thé ndo trong cdc mo hinh vé ting trudng), thi cé thé
ho sé thay nhing cai ho hoc c6 nghia hon, dang dé hoc hon, dé nhé hon.

Trong cong viéc sau nay clia hoc sinh khi da ra trudng, thi cau héi “dé lam gi” lai cang
dic biét quan trong. Moi hoat dong ctia mdot t6 chitc hay doanh nghiép tat nhién déu phai
c6 muc dich. Ngay trong cong viéc nghién cttu khoa hoc, ¢6 nhiéu ngusi khong lam duge
két qua nghién cttu quan trong nao (tam dinh nghia quan trong = dugc nhieu ngusi khac
stt dung) khong phai 1a vi “d6t” ma 14 vi “khong biét lya chon van dé dé nghién ctu”, mat
thoi gio nghién citu vao nhitng cai it ¥ nghia, it ai quan tam dén. Béi vay hoc sinh can lam
quen véi viec st dung cau hoéi “dé lam gi” tir khi di hoc, nhu mot vii khi 1oi hai trong viec
chon lya cac quyét dinh ctia minh.

Nén: T6 chic thi ci sao cho nhe nhang nhat, phdn dnh ding trinh do hoc sinh, va khién
cho hoc sinh hoc tét nhat.

Khoéng nén: Chay theo thanh tich, hay té hon la gian trd va khuyén khich gian trd trong
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thi ci.

Viéc kiém tra danh gid trinh do va két qua hoc tap ciia hoc sinh (ciing nhu trinh do va
két qué lam viéc ctia nguoi 16n) 1a viec can thiét. N6 can thiét béi ¢6 rat nhicu quyét dinh
phai dua trén nhitng su kiém tra va danh gia dé, vi du nhu hoc sinh ¢6 dii trinh do dé c6
thé hiéu nhitng mon hoc tiép theo khong, c6 dang tin tuéng dé giao mot viec nao do cho
khong, c6 xting dang dude nhan hoc bong hay giai thuéng nao dé khong, v.v. Bsi vay gidng
vien khong thé tranh khoi viéc to chitc kiém tra, thi cit cho hoc sinh. Cai chiing ta c6 thé
tranh, do 1a lam sao dé dimg bién cac cudc kiém tra thi cit d6 thanh “su tra tAn” hoc sinh,
va c6 khi ca gidng vién.

Mot “dinh luat” trong giao duc la THI SAO HOC VAY. Tuy muc dich cao ca dai han
ctia viec hoc 1a dé mé mang hiéu biét va rén luyén ki ning, nhung phan 16n hoc sinh hoc
theo muc dich ngén han, ttc 13 dé thi cho dd hay cho dugc giai. Trach nhiém ciia ngudi
thay va ctia hé théng gido duc la lam sao cho hai muyc dich dé trimng véi nhau, tiic 1a can td
chiic thi cit sao cho hoc sinh ndo mé mang hiéu biét va ren luyén cac k¥ nang dudce nhiéu
nhat ciing 14 hoc sinh dat két qua t6t nhat trong thi ct.

Néu “thi lech” thi hoc sinh sé hoc léch. Vi du nhu thi t6t nghiép pho thong, néu chi thi
¢6 3-4 mon thi hoc sinh ciing sé chi hoc 3-4 mon ma bé bé cac mon khac. Trong mot mon
thi, néu chi han ché dé thi vho mot phan kién thic ndo do, thi hoc sinh sé chi tap trung
hoc phan d6 thoi, bé quén nhitng phan khac. Néu dé thi toan bai meo myc, thi hoc sinh
ciing hoc meo muc ma thiéu co ban. Néu thi cit ¢6 thé gian lan, thi hoc hanh cling khong
thie chat. Néu thi ¢t qua nhiéu lan, thi hoc sinh sé rat mét méi, sudt ngay phai on thi,
khong con thi gio cho nhitng kién thitc méi va nhitng thit khac. Néu thi theo kiéu bt nhé
nhiéu ma suy nghi it, thi hoc sinh sé hoc thanh nhitng con vet, hoc thuoc long céc thit, ma
khong hiéu, khong suy nghi. May dé thi tric nghiem & Viet Nam méy nam gan day dang
c6 xu huéng nguy hiém nhu vay: dé thi dai, véi nhiéu cau héi tiin min, doi hoéi hoc sinh
phai nhé ma dién cau tra 18i, chit khong doi héi phai dao sau suy nghi gi hét. Tham chi thi
hoc sinh giéi toan toan qudc ciing c¢6 lan duge thi theo kidu bai tin mun nhu vay, va két
qué 1 viéc chon loc doi tuyén thi toan qubc té nim dé bi sai lech nhiéu. Ban than chuyén
thi tric nghiem khong phai 1a mot chuyén toi, thi tric nghiém c6 nhitng cong dung ctia no,
¥ toi mudn néi ¢ day 1a cach diing né trong thi ctt § Viet Nam chua duge tot.

Mot diéu kha phd bién va dang lo ngai ¢ Viet Nam 1a hoc sinh duge chinh thay co gido
day cho sy lam an gian déi. C6 khi gido vien lam thé dé “lay thanh tich” cho minh. Vi du
nhu khi ¢6 doan kiém tra dén du 16p, thi din trude 1a ca 16p phai gic tay xin phét biéu, co
sé chi goi may ban da nham trudc thoi. Hay 1a giao bai tap rat khé vé nha cho hoc sinh, ma
biét chic 1a hoc sinh khong lam duge nhung bd me hoc sinh sé lam ho cho, dé 1ay thanh tich
day gidi. Hoac 1a mua ban diém véi hoc sinh: ¢t nop thay 1 trieu thi len 1 diém chang han.
Nhung ciing c¢6 nhiéu truong hgp ma gido vien cé ¥ dinh tot, vo tu 1gi, nhung vi quan diém
14 “lam nhu thé 1a dé gitp hoc sinh” nén tim cach cho hoc sinh “an gian” dé dugc them diém.

Trong hau hét cac truong hgp, thi khuyén khich hoc sinh gian déi 1a lam hai hoc sinh.
Nhu Mark Twain c6 néi: “It is better to deserve honors and not have them than to have
them and not deserve them.” C6 gan bao nhiéu thanh tich rdm vao nguoi, thi cling khong
lam cho ngudi trd nén gia tri hon. Hoc sinh ma duge day théi lam &n gian déi tit bé, thi
c6 nguy cd tréd thanh nhitng con ngusi gid doi, mat gia tri. Tat nhién, trong mot xa hoi ma
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co ché va luat 1é “Am &7, va gian ddi trd thanh phong trao, ai ma khong gian déi, khong
lam sai luat thi thiét thoi khong séng dugce, thi buoc ngudi ta phai gian déi. Toi khong phé
phéan nhitng hanh dong gian dbéi do “hanh canh bat budc”. Nhung ching ta ding lam dung
“vii khi” nay, va hay huéng cho cho sinh ciia ching ta dén mot x4 hoi méi lanh manh hon,
m & dé it can dén sy gian doéi. Dé dat dugc vay, tat nhién cac “luat choi” phai duge thay
déi sao cho hop 1y va minh bach hon.

Tat nhién, khong chi ¢ Viet Nam, ma trén thé gidi ciing ¢6 nhiéu ngusi ham “danh hao”
va lam an gid doi, tuy ty lé chic 1a it hon nhiéu. Toi biét cd nhitng gido st nude ngoai ¢
trinh do cao, nhung vi “qua ham danh” nén dan dén lam #n gid déi. Sinh viéen Phap ma toi
day ciing c6 quay cép. Ban than toi khi di hoc ciing ting quay cop. Tat nhién t6i chang c6
gl dé tu hao vé chuyén dé, nhung ciing khong dén ndi “qua xau hd” khi ma nhing ngusi
xung quanh t6i ciing quay c6p. Chung ta la con ngusi thi khong hoan thién, nhung hay
huéng t6i hoan thién, gitp cho cac thé hé sau hoan thién hon.

Nén: Day hoc nghiém tic, ton trong hoc sinh
Khéng nén: Day qua quit, coi thuong hoc sinh

Diéu trén gan nhu 1 hién nhién. Nhung ngay truong toi ¢ Phap c6 nhitng gido su day
hoc qua quit, néi 1Jam nham hoc sinh khong hiéu, bi hoc sinh than phién rat nhiéu, ai ma
day hoc ciing é-kip v6i ho thi kho cyc lay. Ngusi ndo ma khong thich hoac khong hop véi
day hoc, thi nén chuyén viéc. Nhung da nhan viéc c6 ca phan day hoc (nhu 1a cong viéc
gido su bén Phap, gom ca nghién citu va gidng day) thi phai lam viec d6 cho nghiém tic.
D11 ¢6 “tai gidi” dén dau, cling khong nén tir dé cao minh qui ma coi thuong hoc sinh. Cong
viéc dao tao cling quan trong déi véi xa hoi khong kém gi cong viéc nghién ciu.

C6 mot s6 ban tré, ban than chua c6 dong gép gi quan trong, nhung da voi ché bai
nhitng ngudi thay ctia minh, 14 nhitng ngudi c¢6 nhitng han ché vé trinh do va két qua nghién
ctitu (do diéu kien, hoan canh) nhung c¢6 nhiéu cong hién trong dao tao, nhu thé khong nen.

Nén: Doi thoai vdi hoc sinh, khuyén khich hoc sinh dat cau héi

Khéng nén: Tao cho hoc sinh thoit quen hoc thu dong kiéu thay doc tro chép

Qua thao luan, héi dap mdi biét hoc sinh can nhitng gi, viténg méc nhitng gi, bai gidng
nhu thé da én chua, ... Khi hoc sinh dit cau héi tic 1a c6 suy nghi va nio dang & trang
thai mudn “hat” thong tin. Hoc sinh nhiéu khi muén hoéi nhung ngai, néu duge khuyén khich
thi sé hoi.

Nén: Cho hoc sinh thay ring ho cé thé thanh cong néu cé quyét tam

Khéng nén: Nhao bing hoc sinh kém

Toi ting chitng kién gido su si nhuc hoc sinh, vi du nhu viét lén bai thi ctia hoc sinh
nhitng cau kiéu “thit may di hoc lam gi cho tén tién” hodc “day 1a phan tit nguy hiém cho
xa hoi”. Nhu ngudi ta thudng néi “ngusi phu nit duge khen dep thi sé dep lén, bi ché xau
thi sé xau di”. Hoc sinh bi déi x1t toi té, coi nhu “dd bo di”, thi sé bi “blocked” khi viéc hoc
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trd thanh “dia nguc” thi sé bi tc ché khong hoc dugc nita. Nhung néu dude doi xit tii té,
cam thay dugc ton trong cdm thong, thi ho sé c¢6 gang, dé thanh cong hon. Néu ho c6 “rét”,
thi ho vAn con nhiéu co hoi khac dé thanh cong, mién sao giit duge niém tin va § chi. Hoc
sinh hoc kém, nhiéu khi khong phai 14 do khong muén hoc hodc khong di thong minh dé
hoc, ma 13 do ¢6 nhitng khé khan ndo d6, néu dude giai téa thi sé hoc duge. Tré em sinh ra
thiéu hiéu biét chit khong ngu ngoc. Néu khi 16n lén tré thanh ngusi ngu ngdc, khong biét
suy nghi, thi 14 do hoan cadnh moi trudng va 16i clia hé thong gido duc. Ngudi “thay” thuc syt
phai gitip hoc sinh tim lai dude sit thong minh cia minh, chit khong lam cho ho “dan don” di.

Nén: Cho hoc sinh nhiing 15i khuyén chan thanh nhat, huéng cho ho lam nhing cdi ma
gidng vién thay sé cé lgi nhat cho ho, dong thoi cho ho tu do lua chon nhiing gi ho thich.

Khéng nén: Bién hoc sinh thanh “tai sin” cia minh, bdt ho phdi lam theo cdi minh
thich.

Cac bac cha me ciing khong nén bat con cai phai di theo nhitng s thich ctia cha me,
ma hay dé cho ching lya chon céi ching thich.

Nén: Lam sao cho hoc sinh hiéu dude bin chét cic kién thic
Khéng nén: Lam dung ngon ngi# hinh thitc, va day mot cdach gido dieu

Thé nao 1a “giao diéu”? La day mot cach ap dat, dua ra cac thi nhu 1 “chan ly duy
nhat”, ma khong gidi thich vi sao né nhu vay, né dya trén cai gi, va khong hé néi dén céc
kha nang khéc, cac “chan 1y” khéac. Sy nguy hiém ctia 16i day va hoc theo kiéu gido diéu, la
bién hoc sinh thanh nhitng con ngudi thu dong, méat kha ning suy nghi mot cach doc lap,
trd thanh “cudng tin” chiap nhan cac thit nhu 1 chan Iy ma khong dit cau hoi “tai sao”, va
khi sai thi khong biét dau ma sita vi “méat goc”.

Mot vi du dic trung ciia “van héa gido diéu” 1a mon “T1 vi dau s6” & Viet Nam. Cac
sach viét vé tit vi ma toi duge nhin thay déu rat gido diéu, cai gi cling do “Thanh bao”,
khong c6 giai thich tai sao, va tat nhién néu xem bi sai thi chi con cach “kéu trdi”, khong
thé biét vi sao sai, sai ¢ dau. Ma chic chin la dé sai. Vi dy, “gis Ty” thuc ra khong bit
dau lac 11h dém, ma cach d6 khoang 20 phut (tly ting ngay), nhung diéu nay chi c6 mot
nhém nhd “thay tit vi” biét con c6 doc sach ciing khong hoc duge. Néu tim hiéu ki hon, thi
sé thay viec xac dinh “gi¢” d6 thyc ra tng véi khai niem Ascendant trong thién vin hoc, va
c6 thé tinh chinh xac “gio Ty” dén ting giay mot bing cac chuong trinh may tinh cho thien
van. Hau hét cac “sao” trong tit vi dau sb 1 “virtual stars” chtt khong phai “sao that” (néi
vé mat toan hoc, né cé thé coi la mot “spectral decomposition” tinh ra tit vi trf ctia 3 diém:
mat trang, mit troi va ascendant trén vong hoang dao 7). Céi “spectral decomposition” nay
trong tit vi dau s6 c6 1& 1a mot phat minh rat 16n, nhung rat tiée 1a khong cé sach nao giai
thich vi sao lai lam nhu vay, va qui tic xép sao duge dua ra mot cach hoan toan than bi. O
phuong Tay ciing c¢6 “T1 vi”, goi la astrology (chiém tinh hoc). Tt vi dau s6 va astrology c6
cuing goc thién van hoc, va c¢6 rat nhiéu cai chung. Nhung khac nhau & chd astrology khong
giao diéu, moi thit ¢6 gidi thich vi sao, tuy rang cac giai thich dé chua “dat mitc khoa hoc”,
nhung cho phép ngudi ta suy nghi, kiém nghiém, phat trién, sita sai!
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Nén: Tim cdch kich thich su to mo cua hoc sinh
Khong nén: Day theo kiéu‘nhoi vit”

Ong Albert Einstein, ngudi duge hau thé bau la con ngusi vi dai nhat ctia thé ky XX,
c6 nhiéu cau noéi rat hay. Trong d6 c6 cau “I have no special talent. I am only passionately
curious”. Y 1a bi quyét thanh cong clia ong ta chinh la sy “6d md mot cach dam me”. Va
Einstein ciing ¢6 néi mot cach mia mai: “It is a miracle that curiosity survives formal ed-
ucation” (“that ky dieu la gido duc hinh thitc chua bép chét sy to mo”), va ké vé sy khd
sG cua ong ta khi di hoc nhu sau: “One had to cram all this stuff into one’s mind for the
examinations, whether one liked it or not. This coercion had such a deterring effect on me
that, after I had passed the final examination, I found the consideration of any scientific
problems distasteful to me for an entire year.” (Tam luge dich: “Toi bj nhoi hoc nhuw nhoi
vit di thit dé trd thi du cé thich ching hay khong; su ép budc nay khién toi ngdn khoa hoc
dén tan co trong suét mot nam sau ky thi dé”).

Sy t0 mo thic day con ngudi ta tim tdi hiéu biét, lam cho nao tiép thu kién thic va
kham ph4 thé gidi nhanh hon. Khi to mo tic 1a trong dau dit ra cac cau héi, va nio “them
khat” thong tin tra 16i cac cau héi do, khi “vé duge” cau tra 10i sé nhap vao dau rat nhanh
vi trong dau da “don chd” sin dé doén nhan né. Tré con sinh ra cé ban ning to mo, va
hoc rat nhanh. Van dé 1a lam sao gitt dugce tinh to mo dé ma khong danh mat né di khi
16n len. Theo mot s6 nghién ctiu vé gido duc hoc — than kinh hoc (xem cudn sach “Insult
to Intelligence” ctia Frank Smith), thi tré em trung binh méi ngay hoc dugec mot cach tu
nhién, nhe nhang may chuc tit mdi trong lic lam céic viéc khéac, nhung lic hoc & trudng thi
c6 khi vat v mot ngay khong hoc ndi vai tit méi. Mot trong céc 1y do ma cac nha gido duc
hoc dua ra dé giai thich sy hoc kém hiéu qua & trudng, chinh 1a cach gido duc hinh thitc
& truong lam gidm di sy to mo ciia tré em. Khi chan hoc, khong c6 sit to mo, thi hoc rat khé.

Nhu Leonardo da Vinci c6 ting néi: “Giong nhu viéc bj bdt ép dn khi khong muon dn cé
thé lam hai sic khde, viéc bi bdt ép hoc cdi khong mudn hoc ciing cé thé lam ton thuong tri
nhé, va khong tiép thu duge gi”. [Toi dang tim cau gbc bing tiéng Y nhung chua tim duge,
nén tam dich ra tit cau tiéng Anh]. Mot trong nhitng cdch nhanh nhat dé “tieu diet” sy to
mo, 14 day hoc kiéu “nhdi vit” (nhdi nhét mot dong thong tin vao dau hoc sinh, khong kip
tieu hoa, khong biét dé lam gi, dén mic hoc sinh bi “boi thyc”, s¢ hoc). O VN, tit rét nhiéu
nam nay, toi thay hau nhu ai ciing kéu la tré con bi hoc qua tai, nhung hiéu biét thi khong
hon gi tré em & cac noi khac hoc “vui vé nhe nhang” hon. Day cé 1€ 1a mot 16i 16n ctia heé
thong giao duc. Cac bac phu huynh khong nén bt con minh hoc di thém lién mién dén
miic né phat ngan, phat sg hoc. Con néu né thich hoc céi gi (ddc bigt 1a nhing cai khong
duge day 6 truong, vi du nhu hoc nén tugng, hoc danh dan piano, hoc ché tao robot, v.v.),
thi cit cho n6 di hoc thém néu nha c6 diéu kien.

Lam sao dé kich thich sy to mo clia hoc sinh (va clia ngudi 16n)? Day c6 1é 1a cid mot
mon khoa hoc va nghé thuat 16n. Ban than t6i khong phai 1a “chuyén gia” trong linh vyc
nay. Toi chi c6 thé ké mot vai kinh nghiém c4 nhan nhd. C6 lan t6i d6 con to6i (t6i c6 hai
con dang hoc phé thong) chitng minh ring tdng ctia chudi > 1/n? bing 72/6. Tat nhien
bai toan nay la qua kho ddi véi tui né. Tuy tui né c6 thé hiéu (mot cach tryc giac) ring
chudi > 1/n? 1a chudi hoi tu, va cau 16n tinh duge gia tri gan ding ctia chudi d6 va thay né
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gidng gia tri gan ding ctia 72/6, nhung dé chiing minh ding thitc chinh xac, thi chua thé
lam noi. Cai ddng thiic nay tat nhien chi 1a mot trong sé vo van nhitng “sy triing hop clia
tu nhién”, va chang c6 cong dung gi trong doi sdng thuc té, thé nhung trong né “tha vi, ky
bf”. Tui tré to mo, mudn hiéu duge ding thiic nay, bat toi giai thich. Toi néi “mudn ching
minh duge, phai biét gidi tich”, thi tui né bat toi gidi thich cidc khai niem dao ham, tich
phan, v.v. Qua dé tui n6é hoc mot s6 kién thitc toan hién dai, “chi vi” to mo. Cai bai toan
dd d6 n6 nhu 1a mot thit “cli ca rét treo truée mat con lita, khién cho con lita chiu kho di
v6i hi vong dn dude ca rot”. Dinh 1y 16n Fermat cling vay. N6 khong hé c6 mot “cong dung
thuic t&” gi hét, nhung né gay to mo cho cac nha toan hoc (va cho cd nhitng nguoi khong
phéi nha toédn hoc chuyén nghiép). Viéc di tim 161 gidi cho n6 da lam ndy sinh ra nhing
1y thuyét toan hién dai c6 cong dung thuic té rat 16n (vi du trong mat ma, an toan thong tin).

Ho6i con bé, t6i c6 duge doc cudn sach “Ngudsi mit na den 6 nuée An giép” (dich tir tiéng
Nga), doc rat say me, va qua dé thiy thich giai phuong trinh. Sach viét vé dai s6, nhung
viét nhu 1 truyén trinh thiam, dudc rat nhiéu ngudi thich. Nhitng ai c6 con em dang hoc
cap 1 hoiic cap 2, c6 thé thit cho con em minh xem cuén sach d6 (néu né chua xem), c6 khi
sé gitp cho n6 to mo thich hoc toan.
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HINH HOC TINH VA DONG*

Lé Ba Khanh Trinh - Truong Dai hoc KHTN, DHQG Tp HCM

\Y

I. HINH HOC TINH HAY DONG

Trong bai nay, t6i mudn trinh bay mot doi diéu riéng tu vé mon hinh hoc phd thong
(hay con duge goi 1a hinh hoc so cap) duéi hai cach nhin ¢6 phan nao khac biet nhau. Truée
hét, thong dung hon ci 1 cach nhin ctia mot ngudi quan tam dén viéc gidi cdc bai toan
hinh hoc. Cach nhin nay thudng yéu cau xem xét, phan loai cdc bai todn khac nhau, trinh
bay kinh nghiém gidi quyét chiing v tim ra cac moéi lién quan gitta chiing vdi cac bai toan
da biét. Cach nhin nay thuong duge quan tam hang dau va thuong 1a noi dung chinh trong
cac bai viét, cac tai lieu vé toan phd thong.

Bén canh dé, toi cling mudn trinh bay cic van dé ¢ day dudi mot cach nhin khac, cach
nhin clla ngudi mudn tim toi, phat hién ra cac bai toan méi, nhitng bai toan khong chi méi
vé noi dung ma con c6 tac dung tich cyc trong viéc rén luyén tu duy va cidc ki niang can
thiét ctia ngudi hoc, dic biet 14 d6i véi nhitng hoc sinh giéi. Day 14 cong viéc doi hoi § ching
ta nhiéu cong phu khong kém gi cong viéc gidi quyét cac bai toan. Tuy nhién, 6 nuéc ta
duong nhu c¢ong viéc nay con chua duge quan tam dang mic. Day do, duge wa chudong hon
ca van l1a stt dung cac bai toan hay, mau muc da c6 hoidc tan dung cac dé toan méi dude cong
bd & cac nuée khac. Cach 1am nay kha tien 1¢i, hgp 1y va hiéu qua nhung thyc té c6 2 nguy co:

- Mot 14, néu st dung céc bai todn da duge cong bd trong cac ky thi, viec danh gia sé
thiéu cong bang va chinh xac.

- Hai I3, dap an ctia nhiéu bai toan do vo tinh hay hitu §, da it nhiéu bi bién dang.
Diéu nay c6 thé lam cho cach trinh bay tré nén ngin gon hon nhung dong thoi ciing da
lam méat di nhitng ¥ tudng trong sang va ty nhién ban dau khi nhitng bai toan dé dugdc
xay dyng nén. Vi thé, néu st dung lai cdc dap 4n mot cach may moc, thiéu sy bién tap
can thiét thi rat c6 thé ching sé c6 tac dung tieu cuc dén viec ren luyéen tu duy ctia ngudi hoc.

Véi nhitng suy nghi d6, toi nghi chic ciing da dén lic chiing ta can tang cudng sy quan
tam va dau tu nhiéu cong stc hon nita cho cong viée “sang tac” nay. Mot cong viéc khong
dé dang nhung chic chan sé rat thi vi va bo ich.

Bay gig, da dén lic di thing vao chii dé ctia bai nay: Hinh hoc tinh hay dong? Néu chi
nhin céc bai todn ma ching ta van thuong giai quyét hodc tim toi thi hinh hoc vita tinh lai
vita dong. Hinh hoc tinh trong nhitng bai todn ma & do, cac yéu té nhu diém, dudng thang,

*Bai viét dugc trinh bay tai “Hoi thio cac van dé day va hoc Toan & trusng phd thong” do truong Pai
hoc FPT t8 chiic vio thang 8/2008
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duong tron, ... déu khong thay déi va yeu cau dit ra ¢ day thuong la ching minh céc tinh
chat hinh hoc hoiic tinh toan cac dai lugng nao dé trong hinh vé da cho. Con hinh hoc sé
dong trong nhitng bai toan ma & d6, ben canh céc yéu t6 cb dinh, khong thay ddi c6 1 vai
yéu t6 thay ddi va yéu cau ¢ day thuong 1a tim qui tich, tim cac diém c6 dinh hoac tim gia
tri 16n nhat, nhdé nhat ctia mot dai lugng hinh hoc.

Tuy nhién, day chi I cai nhin ban dau. Trén quan diém ciia nhitng ngusi mong mudn
di tim 151 gidi cho cac bai toan khé va ca trén quan diém ctia nhing ngudi mong mubn phat
hién ra nhitng bai toan hinh hoc mdi, theo toi, hinh hoc luén luoén can van dong, van dong
ngay ca trong nhing bai toan ma céc yéu t6 duge cho déu ¢ dinh, khong ddi. Béi vi chinh
cach nhin, cach tu duy trong cic yéu t6 ctia hinh vé khong ngitng bién dong, tuong téc,
tham chi toan bo ci hinh vé déu khong thay déi sé gitp ching ta tim ra dang nhing 15i
gidi dep nhat va phan anh tron ven nhat ban chat hinh hoc clia mot bai toan.

II. DONG TRONG BIEN HINH

Mot trong nhitng cong cu quan trong hang dau dé thyc hién viec bién déi cac yéu to
trong mot hinh chinh 1 phép bién hinh. Khong phai ngiu nhién ma hién nay, nhing 1oi
gidi hay nhat ctia nhiéu bai toan hinh hoc ciing nhu rat nhiéu phat hién hinh hoc tha vi
thuong nhan dugce trén co s van dong ¥ tudng va ky thuat ciia cidc phép bién hinh.

Thé nhung dé c6 thé van dung ching mot cach hiéu qua, trude hét phai c6 duge 1 nén
tang tuong déi vitng chic vé bién hinh mé cu thé 1a phai nim bt duge 1 vai ménh dé quan
trong va lam quen dugc vé6i 1 s6 tinh hudng tiéu biéu cho viéc thyc hién céc dong téc bién
hinh hgp 5.

Vay d6 la nhitng ménh dé ndo, nhitng tinh hudng ndo? Trong khuon kho bai nay, toi
chi xin phép trinh bay nhiing gi lien quan dén phép quay, mot loai phép bién hinh tuy don
gidn nhung lai c6 mic do ap dung cao va mang lai rat nhiéu két qua phong phi. Tuong
tu khong khac biét vé6i phép quay bao nhiéu la phép vi tu quay. Thong thudng, phép vi tu
quay dem lai cac két qua cac két qua téng quat hon va nang cao do phiic tap clia bai toan
ma van giit nguyén y tuéng ban dau ctia phép quay.

Nhung trude khi phat biéu ra day cac ménh dé, tinh hudéng can thiét dugc nhic & trén,
xin phép dugc néi qua mot chit cai goi 1a “cdm hiing” thiic day toi viét ra nhitng dong nay.
“Cam hing” d6 nay sinh tit viéc xem xét gido trinh hinh hoc nang cao 16p 11 vita duge
dua vao giang day tit nam hoc vita qual, trong d6 diém dang luu ¥ nhat 1a phan cac phép
bién hinh dudgc trinh bay day dt hon va dac biét 1a da duge phan bd ngay vao dau nam
hoc (trude day, phan nay chi duge gidng day vao cudi nam 16p 10). RO rang, véi su thay
doi nay, hoi dong bién soan sach gido khoa cho thay ¥ dinh rat nghiém tic ciia minh Ia
tang cudng hon nita sy chu ¥ cho phan cac phép bién hinh va day thuc sy 1a diéu rat nén lam.

Céc phép bién hinh chinh la mang kién thitc ma & dé, hoc sinh c6 thé lam duge véi
nhitng ¥ tuéng va nhitng k¥ nang thich hgp nhat cho viéc tiép thu cac kién thic ctia toan
hoc hién dai.

Nhitng ¥ tudng va nhitng ki nang do6 1a gi? D6 1a y tudng anh xa rat rdé nét trong cich
trinh bay va hé thong cac phép bién hinh. D6 1a ¥ tudng phan loai va mo ta day du céc
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16p phép bién hinh (ma tiéu biéu nhat 1a cac phép dai hinh). Va tat nhién, quan trong hon
cd 1a qua viéc van dung céc phép bién hinh dé gidi toan, tu duy hinh hoc ctia hoc sinh
sé duge nang lén ¢ mot cap do méi. Thay vi chi biét tinh toan va so sanh cac dai luong
hinh hoc (goc, do dai, dién tich,...) dé tit d6 di dén mot chiing minh nhu truée day, nay
v6i viée st dung cac phép bién hinh, cac em sé dudc tap quan sat nhitng van dong, nhiing
tuong téc giita cac yéu t6, nhiing ciu tric tiém an trong mot hinh vé dé roi tir d6 rat ra
dugce nhitng chitng minh, nhitng két luan sau sic, néu bat toan dién ban chat ctia hinh vé dé.

Nhitng ¥ dinh nhu vay 1a rat ding dan va chic ciing da duge hoi dong bién soan sach
giao khoa dem ra can nhic ky ludng trude khi quyét dinh viéc phan bd lai chuong trinh
sach gido khoa nang cao vé hinh hoc. Chi tiéc 1 diéu, theo nhan xét chii quan ctia toi, 1
noi dung phan trong sach gido khoa 16p 11 c¢6 1& vAn con chua di dé hoc sinh rén luyen,
nam bit vA van dung cong cu bién hinh ¢ mic do can thiét, it ra 1a chua cho phép cac em
lam quen dudc véi ba ¥ tudng quan trong va bo ich ma dude ké ra & trén.

Vay nén can bo sung nhitng diéu gi? Xin diém qua mot vai diéu toi cho 14 quan trong
nhat va nhan tién, day ciing chinh 1a tra 18i cho cau hoi dit ra 6 dau phan nay. D6 1a phéat
biéu cdc ménh dé, cAc tinh hudng chinh ma bat cit ai khi hoc cdc phép toan bién hinh (cu
thé 13 phép quay) déu phai biét dé c6 thé van dung thuyc sy tét cong cu nay.

1) Truéc hét, dé gitp cho hoc sinh hiéu o va tu tin hon khi sit dung cac phép bién hinh,
nén trang bi cho cac em cdc ménh dé vé ton tai duy nhéat ciia 1 phép bién hinh trong nhiing
tinh huéng don gidn va thong dung nhat. D6i v6i phép quay, ménh dé sau dap tng da cac
yéu cau do.

Meénh dé 1. Cho 2 doan thing AB va A'B’ sao cho AB = A'B’ va AB # A'B’. Lic
dé, ton tai duy nhdat mot phép quay R bién tuong wng AB thanh A'B’.

Meénh dé nay cho phép ta chi can quan sat thay c6 hai doan thing bing nhau 1a c¢6 thé
lien tudng ngay dén mot phép quay va sin sang van dung né néu cé thém cac diéu kién
thich hgp chit khong phai chd dén khi c6 duge 2 tam giac, hai hinh biang nhau méi bat dau
nghi dén phép quay. Ngoai ra, ménh dé nay con la co sé dé mo ta day du cac phép doi hinh
(sé dé cap ¢ duéi). Tuy nhién, né chi c¢6 § nghia gitp ta lam quen véi tinh huéng. Mudn
mang lai hiéu qua thyc sy phai bd sung théem mot it vé viec xac dinh phép quay ton tai néi
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trén.

PY 2 —_— N
Ménh de 1°.(bo sung) Phép quay R c6 goc quay o = (A—B>,A’B’) va tam O dong thoi
nam trén cac trung truc cia AA', BB' ciing nhu cdc cung tron (don) chita cic diém nhin
cac doan AA', BB’ dudi 1 géc cé hudng bing o.

B6 sung nay cho ta mot cai nhin khé toan dién vé tinh hudéng dang xét (xem hinh vé);
nhung dé c6 dudce su quan sat day dan va sau sic hon nita, can trang bi them:

Meénh dé 2.

a. Gid si cic duong thing AB va A'B’ cdt nhau tai diém P, lic dé cdac ti giGge AA'OP
va BB'OP noi tiép.

b. Gid st cic duong thing AA' va BB' cidt nhau tai diém Q, lic dé cic ti gide ABOQ
va A'B'OQ noi tiép

Céc ménh dé nay ro rang la ching minh khong khé (nén xin bé qua & day). Con 1¢i ich
ma ching c¢6 thé mang lai thi kha lai phong pht. Xin bit dau bing mot bai tap kha quen
thuoc trong d6 viéc van dung y tudng bién hinh 1a rat ty nhién va don gian.

Vi du 1. Cho tam giac ABC can tai A. Trén canh AB va AC lan luot ldy cic diém
M,N sao cho AM = CN. Chiing minh dudng tron ngoai tiép tam giagc AMN luon di qua
maot diém co dinh khdc A.

Dé giai, ta xét phép quay R bién doan thing AM tuong tng thanh doan thing C'N.
Tam quay O theo ménh dé 1 la giao diém ciia trung triuc AC va cung tron qui tich nhitng
2 A A A
diem K sao cho (KA,KC) = (AM,CN) nén tam quay O co dinh. Cudi cung, do AM va
CN cat nhau tai A nén theo ménh dé 2, tit giac M NAO nai tiép. Vay duong tron di qua
tam gidc AMN di qua diém O cb dinh.

Bai tap nay rat thich hop lam quen véi cic ting dung ctia phép quay. N6 chi ¢6 1 khiém
khuyét 1a néu tam giac ABC can thi diém O can tim chinh 13 tam duong tron ngoai tiép
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tam giac ABC. Do dé, nhiéu hoc sinh c¢6 thé may mo, di doan va chitng minh két qua trén
ma khong can sit dung phép quay. Thuyc ra, dé khic phuc diéu nay, c6 thé xem tam gidc
ABC khong can va con tong quat hon 1a bai tap sau ma cach giai khong c6 gi thay doi.

Vi du 2. Trén 2 tia Ox va Oy ciia goc Oxy, cho 2 diém A,B. M,N la 2 diém thay
doi trén Ox,0y sao cho AM = BN (M khdc phia O doi vdi diém A, con N cung phia O
doi véi diém B). Ching minh rdng dudng tron ngogi tiép tam giac OMN luon di qua mot
diém ¢6 dinh khdc O.

Néu b6 sung vao bai tap nay thém mot vai yéu td véi nhitng mbi quan hé tuong tu
(Chang han lay thém cac diém P,Q trén Oz,Oy ciing véi tinh chat AP = BQ dé phép
quay dudc xét ciing bién P thanh Q) va thay ddi chit it cAch phat biéu ciing nhu van dung
tinh chat con lai (tinh chat b) cia ménh dé 2. Ta nhan dugc:

Bai toan 1. Cho ti gidc ABCD ¢6 AB = CD wva cic diém M,N tréen AB,CD sao
cho AM = DN. Gid st MN cat AD va BC lan luot tai P,Q. Chiing minh rdang ton
tai mot diém O c¢6 cung phuong tich vdi tat cd bon duong tron ngogi tiép cic tam gidc
PAM,PDN,QBM,QCN.
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Dé giai, xem O la tam ctia phép quay R bién AB tuong tng thanh DC va M thanh N.
Theo ménh dé 2 (tinh chéat b), cac tit gihc AMOP, DNOP, BMOQ,CNOQ déu noi tiép.
Vay O nim trén boén duong tron ndi tiép cac tam gidc PAM, PDN,QBM,QCN nén O c6
cting phuong tich déi véi cac dudng tron nay.

2) Diéu can bd sung thit hai lien quan dén ban chat 4nh xa clia cdc phép bién hinh. Mot
khi da dinh nghia chiing nhu cac 4nh xa thi 1& tif nhién ciing can phai dé cap dén tich ctia
hai phép bién hinh. Vay tich ctia 2 phép quay la gi?

Meénh dé 3. Cho hai phép quay R(O1;0aq), R(O2;a0). Néu oy + ao # 2k thi tich
R = Rs o Ry cung la mot phép quay vdi goc quay o = a1 + . Tam O ciia phép quay nay

duge zdc dinh tu diéu kién sau:

(010;0,09) = %; (0201;020) = 0;2

[+]
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That vay viec R 1a mot phép quay c6 thé suy ra ngay tit ménh dé 1. Con tam O chinh
la diém bat dong duy nhéat qua tich R = Ry o Ry nén néu chon O nhu trén va lay O’ déi
xting v6i 010 thi ta c6 R1(0) = O’ va Re(0’) = O. Suy ra R(O) = O. Vay diém O xac
dinh véi diéu kién trén chinh 1a tam quay.

Bai tap sau c6 thé xem la ting dung mau muec ciia viec van dung tich 2 phép quay:
Vi du 3. Bén ngoai tam giac ABC' va trén cdc canh dung cac tam gidgc BCA1,CABy, ABCy

can lan lugt tai Ay, By,Cy vdi géc BA1C = 160° va cic goc LCB1A = LAC1B = 100°.
Tinh goc £B1A1CY.

Bai tap nay dudgc giai hét sttc nhanh gon va sang siia tit ménh dé trén. Truée hét, nhan
xét rang:

R(A1;—160°) = R(B;;100°) o R(C1;100°).
Theo tinh chat tam ctia tich hai phép quay thi:

(C1A1;C1By) = (B,C1; B1A;) = 100°/2 = 50°

Vi Vay LBlAlCl = 80°.

T4t nhién, v6i dé bai nhu trén, mot sé hoc sinh van c6 thé di “tinh dugce” goc /B1A1Cy
v6i mot khéi lugng tinh toan hét stc cong kénh va véi ki thuat tinh todn dang né. Néu bay
gid bién tau bai tap nay di mot chat bing cach cat di diém “méu chét” A; va gin them
tinh di dong cho cac diém B, C; thi c¢6 thé nhan duge phuong an sau:

Bai toan 2. Cho tam giac ABC noi tiép duong tron (O) c6 B,C co dinh, con A thay
doi trén (O). Bén ngoai tam gidc, trén cic canh AB, AC dung cic tam gidc ABCy, ACB;
lan luot tai C1, By vdi LAC1B = ZAB1C = 100°. Chitng minh rang trung truc cia B1Cq
luon di qua mot diém c6 dinh.

R6 rang diém c6 dinh can tim chinh la diém A; trong bai tap trén nay da dugc “dau”
di. Va chinh vi tri khong dé doan ctia A; da lam cho bai todn trd nén vo cung khé khan
cho nhitng ai chua nam dugc ¥ tudng vé tich ctia 2 phép quay.

3) Dé két thic phan nay, xin néu ra dic¢u can bo sung cudi ciing dé cho noi dung vé phép
bién hinh dudc can ddi, hoan chinh va dem lai hiu qua hoc tap cao hon. Ching ta biét rang
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16p cac phép bién hinh dugc trinh bay day di nhat chinh 13 16p cac phép doi hinh c6 thé duge
mo ta rat tron ven thong qua cic phép doi hinh co s6 13 tinh tién, quay va dbi xing truc.
Vay nén chang sau khi da hoc xong céc phép bién hinh cu thé nay, ching ta sé khai quat
bang khai nién cidc phép doi hinh va két thiic bang mot ménh dé mo ta day du 16p cac phép
doi hinh dé lam sang té ban chat kha don gidn ctia ching. Day thuong 1 so do mau muec khi
trinh bay mot 16p vé mot 16p cac phép bién ddi nao dé trong cac linh vuc khéc ctia toan hoc.

Meénh dé mo ta cac phép doi hinh & day rat gon, rat don gidn va c6 thé suy ra truc
tiép tit ménh dé 1 & tréen. Nhung trude khi phat biéu né, theo to6i nén phan loai cac phép
doi hinh thanh céc phép dsi hinh thuan (1a cédc phép dsi hinh béo toan dinh hudéng) va cac
phép dsi hinh ngude (thay déi dinh huéng). Didu nay ciing gan gidng nhu viéc phan biét
hai tam gidc bang nhau thuan va bang nhau nghich ma hoc sinh da rat quen thudc. Nén
toi nghi rang viéc phan loai caAc phép doi hinh nhu vay sé khong gay ra bat cit khé khin
nao ma trai lai, né con cé thé gitp hoc sinh hiéu va cdm nhan ré rang hon vé dinh huéng
(cu thé 1a chidu “quay” ctia 1 tam giac) trong céc phép bién hinh.

D6i véi cac phép doi hinh thuan (quan trong nhat va duge xem xét ky ludng nhat) ta
c6 sy mod ta day du sau:

Ménh dé 4. Mot phép doi hinh thudn chi cé thé la mot phép tinh tién hodc mot phép
quay

Déi véi cac phép doi hinh nghich thi khé khian hon 1 chit:

Meénh dé 5. Mot phép doi hinh nghich co thé duoc biéu dién nhu la tich mot phép tinh
tién vdi mot phép doi wing truc.

Trong phan bai tap ctia bo sach gido khoa Hinh Hoc nang cao 16p 11, dang tich nay
ciing duge xét dén va dugc goi 1a phép “déi xting truct”. Theo toi, ménh dé 5 c¢é thé khong
nhat thiét phai trinh bay hoic chi can nhac qua va dua ra phan bai tap. Nhung ménh dé 4
thi nén phat biéu nhu mot 161 dic két ctia phan cac phép doi hinh dé sao cho khi hoc xong
phan nay, hoc sinh ¢6 cam gidc ndm bat tron ven, ré rang, khong con chit gi mo ho vé cac
phép dai hinh.

III. DONG TRONG MO HINH.

Bén canh viéc van dung céc phép bién hinh, trong qua trinh giii quyét hoac tim ra cac
bai toan hinh hoc, nhitng hoc sinh nhay bén cé thé phét hién ra nhitng mo hinh quen thuoc,
nhitng bai toan da biét trude duge 1ong trong hinh vé ciia minh hoisic da duge thay doi khéo
léo dé tré thanh nhitng bai toan mdi. Didu nay cho thiy ring néu chiing ta chiu khé bién
ho4 linh hoat vdi cdc mo hinh dit 1a da rat quen biét thi vin c6 thé c6 duge nhiing phat
hién méi vira toan dién, vira sau sic vé mot van dé nao dé dang xem xét.

Xin ldy mot vi du cu thé vé sit dung phép bién ddi ddi song dé thu thap dudc mot vai
bai toan méi. Chiing ta biét rang néu cho mot géc Ozy thi 2 duong thing d; va do duge
goi 1a dbi song néu anh d ctia d; cta phép ddi xiing qua dudng phan gidc trong d clia goc
Ozy ciing phuong v6i da. R6 rang phép bién ddi déi song bién 1 16p cac duong thing ciing
phuong véi di thanh mot 16p cac dudng thang cting phuong véi do. (Mbi dudng thang trong
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16p dy déu dbi song v6i mdi dudng thing ctia 16p da).

Diéu kién déi song thuong duge st dung rong rai dudi dang sau:

Cho A,C thuoc Ox va B, D thuoc Oy, lic dé6 AB doi song vdi C, D khi va chi khi ti
gidgc ABCD ngi tiép.

Bay gio ta chon mot mo hinh quen biét dé thuc hien dong tac dbi song. Két qua thu
dudc sé thi vi va ¢6 phan nao “bat ngd” néu mo hinh nay ciing lién quan dén hinh déi xing
qua dudng phan gidc trong mot mo hinh nhu vay c6 thé 1a bai tap nhu sau:

Vi du 3. Cho tam giac ABC ngi tiép duong tron (O). Ky hieu N la giao diém ciia cdc
tiép tuyén tai B va C cia (O). Lic dé, AN doi xing vdi trung tuyén AM qua phan gidc
goc trong géc A (hay AN doi song véi AM ).
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Day 1a mot tinh chat hinh hoc kha quen thudc trong mot tam gidc va ta hay thie hién
mot phép bién ddi ddi song cho né. Trude hét, ta dung duong thing B'C’ dbi song véi BC
bang cach vé mot dudng tron qua B, C va cho cat AB, AC tai O, B'. Ro rang theo cau tric
déi song, néu ky hieu M’, N’ trong tam giac AB'C’ 1a cac diém c6 vai tro tuong tng véi
M, N trong tam giac ABC thi AM’ cung phuong v6i AN con AN’ cung phuong véi AM
tic 1a A, M’, N ciing nhu A, N’, M déu thang hang va ta c6 dudc:

Bai toan 3. Cho tam gidac ABC c6 A thay doi con B,C ¢6 dinh. Mot duong tron thay
doi di qua B,C va cit AB, AC tai C', B'. Chitng minh riang trung tuyén AM' cia tam gidc
AB'C’ luon di qua 1 diém co dinh.

Con néu thay déi hinh vé di mot it nhim “dau” tam gidac ABC la cach lam phép déi
song khé “1o liéu” & trén, ta c6 thé phat bicu lai bai toan dusi dang sau:

Bai toan 3’. Cho 2 duong tron (O) va (O') cat nhau tai 2 diém B, C va A 1a mot diém
thay ddi trén (O). AB, AC cat duong tron (O') lan lugt tai C’, B’. Goi M’ 1a trung diém
B'C’. Chitng minh ring AM’ luén di qua mot diém cd dinh.

R6 rang 1d AM' di qua giao diém N ctlia cac tiép tuyén clia duong tron (O) tai B va C.
Céch phat biéu nay lam cho bai toan tré nén thanh thoat hon dong thdi ciing khé hon mot
chit, nhung néu ta thit nhin né véi con méit chuyén dong déi song thi qué thuc la khong
c6 gi phiic tap ca.

IV. LOI KET
Thay cho 168i két vé sit can thiét ciia viéc quan sat cac doi tugng hinh hoc duéi con mit
van dong clia phép bién hinh ho#c clia phép mot mo hinh da quen biét, xin phép duge néi

doi diéu vé bai toan sau: Bai toan s6 2 ctia k¥ thi Olympic Toéan quéc té (IMO) lan thit 48
dugc t6 chic tai Viet Nam nam 2007.
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Bai toan 4. Cho 5 diém A, B,C, D, E sao cho ABCD la hinh binh hanh va BCED
noi tiép. 11a mot duong thang di qua A, cit canh BC va dudng thing DC tai F,G. Gia sit
EF = EG = EC, chiing minh ring 1 1a phan gidc géc ZDAB.

Cach phat biéu nay c6 phan nao hoi “réi” va c6 thé lam cho thi sinh it nhiéu ling ting
trong viéc nam bat yéu cau va thuc chat clia bai toan sé 1a ré rang va “dé chiu” hon néu
phat biéu lai:

Cho hinh binh hanh ABCD, | la mot duong thing di qua A, cdt canh BC va duong
thing DC tai F,G. Goi E la tam duong tron ngoai tiép tam giac CFG. Ching minh ring
néu BCED noi tiép thi | la phan gidc géc DAB.

Duéi con mat xay dyng mot bai toan thi day 1a 14 mot bai toan ddo. N6 duge dit ra ti
bai toan thuan kha nhe nhang nhu sau:

Néu I la phan gidc géc DAB thi ti giac BCED ngi tiép

Vi vay, ¥ tudng dau tien 1a di chiing minh déo (va day ciing 1a ¥ cia dép &n). Tuy nhién,
viéc so sanh géc nhu & bai toan thuan sé khong mang lai két qué, vi thé, can chuyén sang
suy luan kiéu phan ching: gid st [ khong phai la phan giac (titc 1a tam gidc CFG khong
can, thi sé ddn dén mau thuin. Cach giai nay it dugc cdc thi sinh lam theo va lam ding).
N6 ciing khong dep va khong lam rd duge ban chat ctia hinh vé. Trong kha nhiéu cach giai
dudc tim ra, hai ciach sau day 1a hay nhat va diéu Iy tha 1& mot cach thi sit dung 16i nam
bt mo hinh trong bai todn (cach gidi 1), con cach kia lai dya vao phép bién hinh dé xit Iy
van dé (cach giai 2).

Cach giai 1. (Mo hinh dutng thing Simson.)

Ha EI, EJ vuong géc véi CF,CG nén I.J di qua trung diém K ctia AC va ciing la trung
diém BD. Mit khac, do tit gidc EBDG noi tiép nén IJ chinh la dudng thing Simson clia
diém E dbi v6i tam gidc BDC. Suy ra EK vuong goc véi BD nén tam giac EBD can tai
E. Tu day khong khé suy ra tam giac CFG can tai C va diéu phai ching minh.

Céch giai 2. (Phép bién hinh)
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0 day sé stt dung phép vi tu quay; so vdi phép quay, né ciing khong khac biét 1am va
cac két qua nhu ménh dé 1, 2 ¢ phan II déu c6 thé md rong tuong tu.

Xét phép vi tu quay S bién doan BC thanh doan DG. Do FB/FC = CD/CA nén S
bién F thanh C. Suy ra S bién trung diém I ctia FC thanh trung diém J ctia CG. Theo
ménh dé tuong tir véi ménh dé 2, tam O ctia S phai dong thoi thuoc dudng tron noi tiép
cac tam giac CBD va CIJ nén O tring véi diém E. Suy ra tam giac EBD dong dang véi
tam giac FI.J nén tam gidc EBD can tai E va bai toan dudc gidi quyét.
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TAP HOP TRU MAT VA UNG DUNG

Pham Hy Hiéu - H.s truong PTNK DHQG Tp HCM khoa 07-10

\Y

I - CAC KHAI NIEM VA DINH NGHIA

Trit mat 1a mot khai niem topo. Do vay, dé dinh nghia né mot cach day du, ta sé phai
hiéu dinh nghia ctia mot mot s6 khai niem cao cap hon. Tuy nhién, bai viét nay chi khai
thac mot khia canh rat nhoé va rat so cap clia khai niem trit mat, chi yéu 1a tng dung céc
tu tudng ay vao viéc gidi mot s6 bai toan so cap nén cac khai niem duge dua ra sau day chi
c6 ¥ nghia nén tang, khong can phai hiéu mot cach sau sic.

Dinh nghia 1.1. Khong gian topo la mot cip (X, T) trong dé X la mot tap hop (cé thé
la tap hiu han hay vo han), con {X1,Xsa,...,Xp,...} la mot ho cdac tap con cia X (cing
6 thé la ho hitu han hay vo han) théa man dong thoi cdc diéu kién sau:

1.0eT,XeT.
2. Hop ctia mot ho bat ky cac tap thuoc T thi ciing thuoe T. Tic la:

Vk € N, k‘S|T’, VX1,X9,...,. X €T: XiUXoU---UXp €T

3. Gliao cia hai tap hop bat ky trong T ciing thuoc T. Tic la:

VX,Xo€eT: XiNXy €T

T dugce goi 1a mot topo trén X. Cac tap hop con ctia X nam trong T' dugc goi 1a nhitng
tap md, con phan bii ciia chiing trong X dugce goi 1a nhitng tap déng ciia X. Cac phan tit
ciia X dudc goi la cac diém ctia khong gian topo.

Vidu. X ={1,2,3},7 = {0,{1},{1,2},{1,2,3}} cho ta X,T la mot khong gian topo
hitu han. Con néu X = (N,T) = {0, P, H,N}, trong d6 P 1a tap hop cic s6 nguyen t6, H
1a tap hop céac hgp s6 thi (X, T) lai cho ta vi du vé mot khong gian topo vo han.

Dinh nghia 1.2. Cho X la mot tap hop. Anh za d: X x X — R duge goi la mot ham
khodng cdch néu né théa man dong thoi cic dieu kién sau day:

L. d(z,y) =0z =y.
2. d(x,y) = d(y,x) (tinh chat doi ming)

3. d(z,y) +d(y,2) > d(z,2), VYo,y,2z € X (bat dang thic tam gidc).
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Dinh nghia 1.3. Khong gian metric la mot cap (X, d) trong dé X la mot tap hop (hiu
han hay vo han) con d la mot ham khodng cach xac dinh trén X . d duge goi la metric cia
tap X. Trong nhiéu truong hop, khi dinh nghia vé khodng cdach da ro rang, nguoi ta chi can
goi X la khong gian metric.

Vi du. Khong gian Eulicde ba chiéu R? 1a mot khong gian metric véi metric ctia né la
khoéng cach hinh hoc thong thuong.

Khong gian topo va khong gian metric déu la nhitng khéi niem rat tong quat va tritu
tuong. T dinh nghia trén, ta suy ra rang mdi tap hop X déu cé thé c6 nhiing topo va
nhitng metric khac nhau. Khi d6, méi cap gom X va mot topo 7' hay mot ham khodng cach
T lai cho ta cic khong gian topo hay khong gian metric khac nhau.

Bay gio ta dén vé6i khai niém trin mat.

Dinh nghia 1.4. Cho B la tap con cia mot khong gian topo. Tap con A cia B duge
goi la tru mat trong B néu B C A, trong dé A la bao déng ciia A. Hon nita, néu A tru mat
trong khong gian topo X thi né duoc goi la trt mat khdp noi.

N6i mot cach ndom na, ta hiéu ring A trit mat trong B néu nhu A C B va A "kiém soat"
moi phan tit ciia B. Trong bai viét nay, ta sé chi quan tam dén si tri mat trong nhing
khong gian metric. Khi d6, su trit mat dugce dinh nghia mét cach tryc quan hon nhu sau:

DPinh nghia 1.4.1. Cho B la tap con cta mot khong gian metric X ma trén dé xdc
dinh ham khodng cach d. Tap con A ciia B dudc goi tri mat trong B néu nhu né théa man
dieu kién sau:

Ve >0,Vbe B,Jdac A: d(a,b) <ce

Vi du. Chiing minh rang tap cdc so hitu ti Q la tra mat trong R.
Ching minh
Xét mot s6 thyc 6 nao d6. Theo dinh nghia trén, ta phai chiing minh ring:

Ve>0,IreQ: [r—0<e

That vay, néu 6 € Q thi ta chi can chon r = . Ngugc lai, néu 6 ¢ Q, xét biéu dién thap
phan vo han khong tuan hoan ciia @ = ag.a1as ... an, ... dog. Ta thay:

Ve>0,IneN:e> 107"

Khi d6, chon r = ag.aiaz - .. apant1 € Q, ta thay ngay |r — 0] < 107" < e.

Vay da c6 diéu phai ching minh.
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IT - CAc BAI TOAN UNG DUNG

Sau day ta sé trinh bay mot sd bai toan tng dung tryc tiép sy trit mat hoic cac tu
tudng khic vé sy trit mat.

Bai toan 2.1. Cho {an}o o va {by }re_ théa man dong thoi cic diéu kién:
lim a, = lim b, =4occva lim (by41 —bpy) =0
m—0o0

n—o0 m—00
Ching minh rang: {an — by, | m,n € N*} la tra mat trong R.
Loi gidi
Theo dinh nghia, ta can phai chitng minh:
Ve >0, VO eR, Im,n e N* : |ay, — b, — 7| < ¢
That vay, xét 0 € R va € > 0 nao dé. Do:

lim (byyt — bm) =0
m—0o0
nén AN, Vn > N, |by1 — by| < .

Mat khac, lai vi:
lim a, = lim b, =+

n—oo m—o0
nén 3k : ap — by > 0.
Xét day s6: up, = ag — byin, ta co:
‘Un—l—l - un’ = |bN+n+1 - bN—&—n‘ <e€

uo Z 0
lim b, = +o00 = lim, 00U, = —00

m=—00
Suy ra ngay rang phai ton tai m sao cho 6 — & < u,, < 0 + € hay |ag — byim| < €.
Tt day suy ra diéu phai chitng minh.

Bai toan 2.2. Cho {a,} o la day s6 nguyén duong théa man diéu kién:

0 < ant1 — an < \/an,Vn € N

Chaing minh rang tap hop S la tra mat trong (0;;1) vdi:

S:{“’“ | k,leN*}
(27}

Loi gidi
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Lan nay ta sé ching minh nhan dinh sau:

Vo<z<y<l,3kleN:z< oy
ap

That vay, ti gid thiét suy ra {a,} 1a diy s6 nguyen duong tang nén lim a, = +oo.
n—oo
Suy ra rang Vao,y > 0,3 € N*:

ai 1
—<rzv—<y—=

ap Va

Xét cac phan ti ctia day s6 hitu han:

al ag aj— Q,
ay a; a; ay
Khi d6, Vk = 1,2,...,1— 1 ta déu c6:
a a v/ v/ ap 1
LT o < = <y—wx

aj aj aj aj Vv ai

a o X . a
Hon nita — < 7 nén phai ton tai k sao cho: z < k< Y.
a aj

Bai toan dugc chitng minh hoan toan.
Bai toan 2.3. (Dinh ly Kronecker) Cho 6 la mét s6 vo ti. Ki hiéu |z] la s6 nguyén lén

nhat khong vugt qud x va {x} = x — |x]. Ching minh rang: {{nf} | n € N*} la tra mat
trong (0,1).

Lai gidi
Khong mat tinh téng quat, gia st 0 > 0.
Xét m,n € Z, ta c6 nhan xét:

[ {nf} néund (nd+m) >0
{nf +m} = { {=n6} néu nb (nh +m) < 0
nén ta chi can ching minh {{nf + m} |m,n € Z} tri mat trong (0, 1).
Xét mot khoang A = (a,b) C (0,1), ta sé ching minh rang Im,n € Z: {nf + m} € (a,b).

That vay, ta chia (0;;1) thanh mot s6 hitu han cac nita khodng Ay, Ag, ..., A,, sao cho
do dai ctia mdi nita khodng déu nhé hon mot sd thiyc duong € ma ta sé Iita chon vé sau.

Khi d6, vi ta c6 thé tim duge vo han cac gia tri m,n sao cho nf +m € (0,1) ma lai
chi c¢6 hitu han cac khodng nén theo nguyén ly Dirichlet thi ton tai cac s6 nguyén duong
mi,ma,n1,ne sao cho cac s6 n10 +mq va naf + ms thudce cing mot khodng Ay nao dé. Ta
co:

0< (’I’Ll —n2)9+(m1 —’fTLQ) <e
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Bay gio chon e théa man:

< b—a
2
Ta co:
b—a b—a
> > 2
(n1 —n2)9—|—(m1 —mg) €
a

Do d6, sé ton tai mot s6 nguyén k nam gitta
(n1 — 712) 0+ (m1 — mg)

b
(TLl — TLQ) 0+ (m1 — mg)

N

va

Thc la:
a<k(n —ng)0+k(m —ma)<b
Bay gio chon N =k (n; —ng) va M =k (m; —ms) thi s6 N0 + M € (a,b).

Vay ta két luan {{nf + m} |m,n € Z} tra mat trong (0, 1).
Dinh 1y dugc chttng minh hoan toan.

Bai toan dudc néu ra tiép theo 1a mot itng dung ctia dinh Iy Kronecker gan lién vdéi mot
cau chuyén buodn ciia toi, va cling 1a mot van dé kha quen thudc ddi véi cac hoc sinh Viét
Nam timg tham di ky thi gidi toan trén mAay tinh boé tai Casio. Ban than toi timg 2 lan
dy ki thi nay (va déu trugt ngay tit vong loai) vi mot dang bai toan nhu sau: Hay tim mot
lay thita ctia 2009 ma bon chit s6 md dau cia né trong hé thap phan cing la 2009. Khi con
on tap thi vong loai, cach lam ching toi duge day dé lam bai toan nay 1a mo mam véi céc
lity thita 16n 2009, do may tinh luon hién thi cac chit s6 dau tién. Toi khong chap nhan sy
mod mam Ay nén da hoéi lai thay ctia minh: "Thwa thay, chdc gi da c6 mot s6 nhu vay?"
(Néu yeu cau la "tan cung bang 2009" thi v6i kién thic vé dong du, c6 18 day da tré thanh
bai toan quen thudc véi cdc ban). Nhung bay git, véi dinh Iy Kronecker, toi s& khing dinh
niém tin clia cac ban vao viéc ay.

Bai toan 2.4. Cho a € N*, khong phdi la mot ldy thua cia 10 va dyi,ds, ..., d, la cdc
chit s6. Chiing minh rang luon ton tai k sao cho a® md dau bing dids . . . d,.

Loi gidi
Tru6e hét ta c6 nhan xét: s6 chit s6 clia m trong hé thap phan chinh 1a |logm |.
Ap dung nhan xét, ta thiy diéu kién can va du dé aF bat dau bdi dids . .. d, 1a:

ok — 10lklesa J—n gm0 < 1olkloga J-n+1

ak < 1 didy ... dy,
At 10|_klogaj 107171 10™
1 dids . ..d,
k1 — |kl 1
< kloga — |kloga| < 0g<10n1 + 07 >
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+

10n—1 10™ =¢

1 didy...dy
< {kloga} < log( e )

Ap dung dinh 1y Kronecker véi 6 = loga (1 s6 vo ti do gid thiét a khong phai la liy
thita ctia 10), ta thay {kloga |k € N*} tru mat trong (0,1) nen:

Ve > 0,3k € N*: {kloga } < ¢
Bai toan dugc ching minh.

Qua cac bai toan néu trén, ta bat gap tu tudng clia viée gidi quyét cac bai toan lien
quan dén trit mat 13 tu tudng nhay bude. Day 1a mot 16i suy nghi kha T6 Hgp va cé thé
ap dung vao trong nhitng bai toan trén cac tap hitu han va rdi rac chi khong chi cé 16p
céc bai toan lien quan dén cac tap hop vo han nhu da néu trén. Dién hinh 1 bai toan sau day:

Bai toan 2.6. (Problem 2, bang A, VMO 1997) Cho s6 tu nhién n > 1 va khong chia
hét cho 1997. Xét 2 day so {a;} va {b;} dugc zdc dinh nhu sau:

ni
;=1 1 i=1,2,3,...,1
a; 2—1—1997 Vi1 ,2,3,...,1996
19975
bj=j+ L ij=1,23 . .n—1

Xét tat cd cac so cia hai day so trén viét theo thit tu khong gidm, ta dugc déy so:
c1 < e < < C19954n
Chaing minh rang: cpy1 — cx < 2 vdi moi k= 1,2,...,1994 +n.
Loi gidi
Ta co:

O0<a; <ag <---<ajggr =n—+ 1997

0<b <by<:--<by=n+1997
Xét 2 truong hogp:

1. Néu n < 1997 thi: n
g =14 <2
Qi1 (273 + 1997
Hon nita v6i méi k = 1,2,...,n+ 1995 thi ton tai duy nhat j sao cho a; < ¢; < aji1 va
0<j<n-—1 Khid6, cp1 < ajp1 va vithé ¢ —cp < ajp1 —a; <2
1. Néu n > 1997 thi:
1997

bit1 —bi=1+—<2
n
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Hon nita v6i mdi k = 1,2,...,n+ 1995 thi ton tai duy nhat j sao cho b; < ¢, < bj11 va
0 S] < 1996. Khi df), Ck+1 < bj+1 va vi thé Ck+1 — Ck < bj+1 — bj <2

Toém lai, ta ludn ¢6 cpy1 —cx <2 véimoi k=1,2,...,n+ 1995.
Bai toan dugc ching minh.

Bai toan 2.7. (Problem 3, IMO 2009) Cho {s,},>, la day ting ngdt cdic s6 nguyén
duong théa man dieu kien: hai day $O: Sy, Ssyy Ssgy -+ Ssyy -+ VA Ssi41ySsotls - -5 Ssytls---
déu la cdc cip s cong. Chitng minh rang bin than {s,},-, cing la mot cdp s6 cong.

Loi gidi

Goi d va d’ tuong ting 1a cong sai ctia hai cap s6 cong {ss, }roq va {Ss,+1}re -

Ta xét 2 truong hgp:
1. d#d"-

Khi do, ta gid st nhu dd sip xép cac hang ctia {s, } lén truc s6 nguyén duong, cach déu
nhau céc khoang bang d, sau do, bat dau tit ss, 41, ta lai dién cac s6 hang ctia day {ss, +1}
len truc so, cdch déu nhau céc khodng bang d’. Ta ki hieu 55,11 la khodng cach tit s, 41
dén s6 hang gan nhat ding trude trong day s6 {ss, }. Thé thi do d # d’, nén theo dinh ly
s6 du Trung Hoa thi ton tai vo han n sao cho 55,11 = 0, hay 2 cap s6 cong dang xét c6 vo
han diém tring nhau.

Mit khéc, gid st u,v € N* sao cho s5, = 5,41, thé thi do {s,} -, la day tang ngit
neén s, = s, + 1, suy ra u = v + 1, ttic 1a s,11 = s, + 1. Khi d6, néu ton tai mot bo u’, v’
khac sao cho ss , = s5,+1 thi ciing theo ly luan trén, ta lai phai ¢6 s,y = sy + 1, va vi
{sn}r la day tang ngat nén sg11 — s = 1 voi moi k tir v dén v'. Va do ton tai vo han cac
bo v/, v’ nhu thé nén {s,} -, 1a mot cap sd cong c6 cong sai d = 1. Nhung tit day ta lai
suy ra {ss, } v& {ss,+1} c6 cong sai bang nhau (va bang 1). Mau thuén.

1. d=d"

Khi d6, v6i moi s0 nguyén duong n ta déu cé: S, — S5, = Ss,,1+1 — Ss,+1 hay la
Sept1 = S5, = Sspi1+1 — Sspyq = A VO moi n nguyén duong. Suy ra s, — Ss, = d — A, V6i
moi n nguyén duong. Hon nita, vi {s,},-, 1a day tang ngit nen |s; — s;| > |k — | v6i moi
k,l nguyén duong. Do d6: d — A = s,,,, — Ss, > Snt1 — Sp, v6i moi s6 nguyén duong n. N6i
cach khac, day sb sai phan ctia {sp}: U, = sp41 — S, 12 ddy s6 bi chan. Dat: m = inf (uy,)
va M = sup (up) , thé thi m < X < M. Thé thi ton tai cdc chi s6 m’ va M’ sao cho
Smia1 — Smy = m VA Spypyq — sy = M. Do khodng cach gitta hai s6 hang lién tiép & gitta
spr41 va sy déu khong 16n hon M nén ta c6 d < M?. Mt khac:

d = 88]\4/+1 - SSIM’ = SSM/+M - SS]M/ 2 mM
Vay mM < d < M?. Ly luan tuong tu v6i s, 1 — Sm = m, ta ciing co:

d=S8s ., — Ss,1 = Ss,+m —Ss,, <mM

+1 m
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Nen mM < d < mM, tit d6 d = mM. Nhung dé diéu dé6 xay ra dugc thi tit ca khoang
cach gitta céc s0 hang lién tiép & gitta s, ,, 41 VA 55, déu phai bang m cing nhu tat ca cac
khoang cach giita cac s6 hang lién tiép & gitta s5_,4m VA 55, déu phéi bang M. Vay:

M = sppry1 — sy = m hay inf (uy,) = sup (uy)

Vay {un},~ 1a héing s6, ¢6 nghia 1a {s,}, la cap sO cong.

Bai toan dugc giai quyét hoan toan.

Trit mat 1a mot khai niém sau sic ciia Toan hoc. Theo t6i, cai hay 13 tit nhitng ¥ tuéng
mang tinh Giai Tich, ta c6 thé nghi dén nhitng "buéc nhay" kha tinh té trong T6 Hgp, va c6
1& sé c6 ting dung trong nhiéu van dé khac. Mong rang bai viét nhd nay sé c6 ich cho cac ban.

IIT - BAI TAP REN LUYEN
Bai 3.1. Ching minh ring {sinn | n € N*} 1a trit mat trong (0;1).

Bai 3.2. Cho f: R — R 1a mot ham s6 cong tinh nhung khong tuyén tinh. Ttc 1a ham
s6 théa dieu kien f(z) + f(y) = f(x+y),Vo,y € R nhung khong ton tai ¢ sao cho
f(z)=cx,Vx eR

Chitng minh ring {(z, f (z)) | z € R} trit mat trong R?.

Bai 3.3. Cho a € N* va khong 1a liy thira ctia 10 con dy,da, ..., dy, va dy, dh, ..., d], 1a cac
chit 6. Chiing minh ring ton tai s nguyen duong k sao cho a® trong hé thap phan mé dau

bang didsy .. .d,, va tan cung bang d|d) .. .d.,.

Bai 3.4. (IMO 1997) Cho 1,9, .., 2, € R théa man hai diéu kién:

n
> i
i=1

Chitng minh réng ton tai mot song anh: 7 : {z1,29,...,2,} — {x1,22,...,2,} thoa

man:
Z km (x)
k=1

Bai 3.5. (Tap chi Toan hoc va Tudi tré) Cho tap hgp M C N* théa man diéu kien:

1
—1v |xi]§%,w:1,2,...,n

n—+1

<
- 2

M #0OvaVm e M, |\/xr| € M vadr € M

Chiing minh ring M = N* (ta hoan toan c6 thé néi M trit mat trong N*).
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IV - TAI LIEU THAM KHAO
[1]. Tai lieu tap huan doi tuyén Viet Nam dy thi IMO 2009.

[2]. Céc trang web: http://www.mathlinks.ro/, http://www.diendantoanhoc.net/.

Ky niém mot ngay gdp lai ban bé: 31/7/2009
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DOI DIEU VE PHONG TRAO OLYMPIC
TOAN HOC VIET NAM

Tran Nam Diing - Truong Pai hoc KHTN, PHQG Tp.HCM

\%

Té6m tit. Phong trao Olympic Toan hoc Viét Nam nhitng n3m gan day c6 kha nhiéu su
kién ndi bat va nhitng thay d&i. Bai viét ndy trinh bdy mdt sb cdm nhan va dénh gid c4 nhan
cla tic gia v& nhiing su kién, nhiing thay déi dé. Bbi canh clia bai viét 13 5 n3m, tir n3m 2005
dén n3m 2009.

I - OLyMPIC TOAN QUOC TE LAN THU 48: SU KIEN NOI BAT NHAT

Sy kieén ndi bat nhat ctia giai doan nay chinh 13 viéc Viet Nam ding cai Olympic Toan
quoc té 1lan thit 48. Sau 33 nam ké tit 1an dau tien tham du Olympic Toan qudc té vao nam
1974, Viet Nam tré thanh chtt nha dén tiép ban be qubc té.

Olympic Toan qubc té lan thit 48 da duge to chiic rat tuyet voi. Ban be qubc té khong
c6 diéu gi c6 thé phan nan vé cac diéu kién an &, vé phong thi, cac chuong trinh tham quan,
vé 1& khai mac vd bé mac. Sy ¢6 mat ciia Thi tuéng Nguyén Tan Diing, Phé Thu tuéng
Nguyén Thién Nhan & 1& khai mac, cia chti tich nuéc Nguyén Minh Triét & 1& bé mac cho
thay st quan tam sau sic ctia Chinh phii, Nha nude va toan xa hoi doi véi sy kién nay.

Va ban beé québc té ciing hét stc 4n tugng trude Iie lugng chuyén mon hiing hau cla
Viet Nam. Ban cham thi gom khodng 70 ngudi, trong d6 hon 1 nita vé tit nuéc ngoai gom
toan nhimg GS, TS, nhitng cyu IMO, nhitng tai ndng tré Toan hoc Viét Nam. Céc trudng
ph6 doan khoéi Lien X6 cii cAm thay minh nhu 6 nha vi dén ban nao ciing dugc néi tiéng
Nga. Cac doan khéc ciing rat thoai mai vi doi giam khao Viet Nam néi thanh thao cac thit
tiéng Anh, Phap, Dijc.

Nhitng ngay lam dé thi v cham thi qua 1a tuyét voi. Ngoai viec dude giao Iitu véi ban
be qubc té (ho luon tuyet voi!), anh em gido khéo con c6 dip gip nhau, tay bat mit ming,
tit cac thé he lao lang nhu Ha Huy Khoai, Nguyén Van Mau, Ngo Viet Trung, Nguyén
Tu Cudng, Pham Ngoc Anh dén nhing thé he dau tien dy IMO: D Dic Thai, Vii Kim
Tuan, Lé B4 Khanh Trinh, Lé Ty Qudc Thang roi cac thé he tré gan day: Dao Hai Long,
D6 Quang Yeén, Bui Viét Loc, Nguyén Trong Canh, Lé Hung Viét Bao, Tran Vinh Hung,
Nguyén Tién Khai. That hiém c6 dip anh em lam toin ctia Viet Nam c6 dip tu tap dong
vui nhu vay. Rat cdm on IMO 2007 vé diéu do.

Tat nhién, viéc doi ngii cham thi chuyén nghiép qua, sic bén quéa ciing dem dén doi diéu
“khé chiu” cho mot s6 ban be. Thong thuong thi ¢ Olympic Toan qubc té, viec cho diém
danh gia bai ciing khong can qué chit ché, c6 thé cham chude nhing 16i nho, c6 thé cho 1
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diém thay vi 0 diém (chi dé c6 diém!). Tuy nhién, do qua quan triét tinh than chuyén mon,
cac giam khao Viet Nam da cham “vo cling chic tay”.

Nhung c6 1& ban be qubc té sé mau quén di nhitng “gian hon” dé thoi, vi du sao thi
chiing ta cling da lam rat tot trach nhiém ctia minh. Cong bang cho tat ca chit khong phai
chat tay chd nay, 16ng tay chd khac. Diéu 1an can 16n nhat déi véi doi ngii anh em chuyeén
mon vé ky IMO 2007 thuyc ra la & thanh tich c6 phan vugt troi ctia doi tuyén Viet Nam:
xép thit 3 toan doan vé6i 3 huy chuong vang, 3 huy chuong bac, 1lan dau tién trong nhiing
nam gan day xép trén doan My. Tai sao lai 1an can, Viet Nam ciing da tiing dat thanh tich
nhu vay cd ma? Xin ban doc xem tiép phan sau.

II - CoT MOC 2005

Ky thi chon doi tuyén Viet Nam dy IMO nam 2005 c6 1& ciing tréi qua binh thudng
nhu nhitng ky thi khac néu nhu khong c6 “su ¢6” dé thi. Sau khi ky thi két thuc, khi BGK
bt dau dugc trieu tap dé cham thi xuit phét tit mot s6 nguodn tin, bao chi bat dau dang
thong tin vé sy trung lap clia bai toan s6 3, mot trong hai bai todn khoé ctia ky thi, véi dé
thi hoc sinh giéi Ha Noi vita nong héi xay ra.

Phan tich tiép deé thi, gi6i chuyén mon tiép tuc phat hién ra ring bai toan 5 ctia dé thi
VTSTO5 gan giéng bai 4 ciia ky thi chon doi tuyén Han Quéc nam 2000, con bai 2 ciia dé
thi VSTS05 la mot trudng hop rieng ciia bai 6 ciia dé thi chon doi tuyén nam 1997 cia...
chinh Viét Nam.

Bao chi da phan tich, md xé kha nhiéu vé van dé nay, ching toi xin phép khong tiép
tuc phan tich ¢ day. Nguyen nhan c6 1é ciing dé hiéu: viec lam dé thi chon doi tuyén qubc
gia da khong dugc quan tam mot ciach ding mic va cac chuyén gia ra dé cling nhu ban
chon dé da chon giadi phap don gidn: sit dung lai hodc “xao nau” lai cac két qua trong sach
bao. Nhung vi dau tu quéa it nén hay ding hon 14 da bé nguyén xi dé thi nén hau qua 1a bi
tring dé. O day khong nén bien ho ring d6 1a “tu tuéng 16n gip nhau” gitta cac ban ra dé:
ching qua la déu lay tit mot nguon hoiic tit cac nguodn thit cap.

Nguyén nhan thi nhu vay con hau qua la c6 sy kién tung. Roi mot gidi phap duge dua
ra la thi lai cho 3 thi sinh. Két qua 1a doi tuyén c6 mot thanh vién méi va mot thanh vien
cil phai xép va li vé nha. Tam 1y cac thanh vien doi tuyén 16 rang la bi 4nh hudng, cong viec
boi dudng doi tuyén ciing khong duge cham lo chu dao (do céc nd lyc déu tap trung vio
viéc ... chita chay). Két qua la tai ky thi IMO 2005, doi tuyén Viet Nam c6 thanh tich rat
khiém tén: 3 huy chuong bac, 3 huy chuong dong, ding thit 15 toan doan. Thanh tich nay
dac biét khiem ton néu nhé rang nhiéu nam truée do, doan Viet Nam luon cé huy chuong
vang va luon xép vi tri cao. Dac biét, nam 2003 doan Viét Nam lan dau tién c¢6 2 thi sinh
dat diém tuyét déi (trong s6 3 thi sinh dat thanh tich nay!), xép thtt tu toan doan va nam
2004, Viét Nam da doat 4 huy chuong vang, xép thit tu toan doan. Nam 2002, Viét Nam
ciing xép thit 5 v6i 3 huy chuong vang.

Bat dau tir cot mbc 2005, Viet Nam bat dau “chic chan” & ngoai Top 10. Nam 2005 &

vi tri 15, nam 2006 & vi tri 13, nam 2008 & vi tri 12 v nam 2009 & vi tri 15. Riéng nam
2007, khi IMO dugc t6 chic tai Viet Nam, do lgi thé phong thd, doan Viet Nam da xuét
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sic chia vi tri thi ba véi doan Han Qudc.
II1 - BAT DAU PHAI GIAT MINH

Tt tru6e dén nay, dit van néi ring 1a thanh tich IMO khong phai I3 tiéu chudn danh
gia nén toan hoc ciia mot quoc gia, nhung ching ta van thuong dem céc thanh tich IMO
clia minh ra dé so sanh. Nhung dén 5 nam gan day (khong tinh dén nam 2007), chiing ta
bat dau thuong xuyen xép sau Han Qudc, Nhat Ban, Dai Loan, Thai Lan vA c¢6 nam xép
sau ca Singapore la nhitng nuéc méi ra nhap phong trao Olympic va vai nam trude con hoc
héi & chung ta.

Diéu nay bat budc chiing ta phai giat minh. R6 rang c¢6 van dé gi d6 trong phong trao
Olympic Toan ctia ching ta. Syt ¢6 nam 2005 c6 1é chi 14 mot nguyén nhan thit yéu, con
ban chat c6 16 nam & chd khac. Chiing toi sé thit dua ra mot sé6 nguyén nhan.

Thit nhét, vd quan trong nhat 14 dong co day va hoc clia chting ta hién nay 13 huéng dén
thanh tich chit khong huéng dén thiye chat. Ngudsi ta danh gia mot thay gido, mot truong
hoc bing s6 huy chuong, sé gidi qubc gia. Hoc sinh ciing hoc dé ¢t c6 gidi qubc gia, cot
dugce di thi todn qubce té. Phu huynh ciing mong méi nhu vay. It ¢6 ai nhdm dén mot cai
dich xa hon: tré thanh nha toan hoc, tré thanh néi tiéng nhu Terence Tao, trd thanh ngusi
thanh dat. Vi nhdm dén nhitng cai dich gan, lai khong c6 bai ban nén thich hoc “hiéu qua”
hon 1a hoc cin ban, day “chiéu thic” hon 1a day “cong phu”. Va dic biét, khong bo qua
céc co hoi dé ¢6 1gi thé hon so v6i ban khac nha “lam viec” v6i nhitng ngudi c6 kha nang ra dé.

Thiéu trung thyc, thiéu cong bang, cham séc dén quyén lgi mot sé6 nhom nhéd thay vi
quyén 1gi chung. D6 1a nhitng diéu sé lam héng phong trao, danh mat dong lyc thi dua
thite sy trong cac ban hoc sinh. Chiing toi sé tiép tuc phan tich vé van dé nay & trong céac
muc sau. Da dén lic phai diing cdm c6 nhiing thay doi, dé cao trach nhiem va danh du ciia
nhing ngudi c6 quyén ra dé thi, mé rong doi ngit v cong khai tén tudi cac tac gia. Hay dit
niém tin va giao trach nhiém cho ho.

Thit hai, nhitng thay doéi ctia Bo gido duc vé quy ché thi HSG. Roi xa hoi sé quen véi
viec hoc sinh dat gidi qudc gia khong con duge tuyén thing dai hoc. Suy cho ciing, dé ciing
khong phai 1a van dé gi quan trong ldm. Hay dé cac truong DH tu danh gia va dua ra quyét
dinh ctia minh. Mot thay ddi khac, tuy c6 thé néi 1a nhé nhung thyc sy da dem dén nhiing
hé luy kha 16n. D6 1a viec Bo GD chuyén format thi 6 bai trong vong 2 ngay thanh 7 bai
trong vong 1 ngay.

He théng thi 2 ngay 14 mot hé thong hét sitc khoa hoc va duge ap dung & hau hét cac
k¥ thi Olympic. Tai k¥ thi HSG qudc gia mon Toéan, hinh thitc thi 2 ngay, mdi ngay 3 bai
cling da dugc ap dung tit nam 1975 cho dén hét nam 2006. Khong c¢6 ai phan nan vé hé
thong nay. Ly do clia cdc “nha cai cach” dua ra l1a tiét kiem kinh phi coi thi (?), con 1y do
dé c6 s6 lugng bai toan trong 180 phit la 7 bai la dé “tranh dnh hudng ctia ticu cuc’.

Bai viét nay khong di sau tranh luan vé § nghia ciia céc cai cach. Chi biét rang sé hoc

sinh dat giai (ké ca gidi KK) ctia nam 2007 14 13% va nam 2008, con s6 tuong ing 1a 8%.
Khong nhitng thé, kiéu thi méi nay con c6 “thanh tich” gat rat nhiéu thanh vien doi tuyén
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qubc gia ctia nam trude ngay tit vong 1. Theo danh gia ctia chiing t6i, day ciing 14 mot 1y
do khién doi tuyén qubc gia 5 nam gan day yéu di ré ret: Dé dat giai ¢ ky thi HSG qubc
gia (diéu kieén can dé c6 thé du ky thi chon doi tuyén Toan), hoc sinh va cic thay gido bit
budc phai tén cong sic dé luyen k§ ning “giai toan nhanh” hay con goi la “luyén co bip”
va hé qua 13 khong con thoi gian dé tap trung cho nhitng bai toan kiéu IMO nita.

IV. GI1AI PHAP NAO?

Giai phap chuyén tit he thong 7 bai/ngay thanh 5 bai/ngay véi biéu diém “dé chiu” clia
nam 2009 da day con s6 hoc sinh dat giai len mitc 34% (ké ca giadi KK). Tuy nhién, d6 van
chura phai 1a giai phap co ban. Bo loc cia ky thi HSG qubc gia van chua tot khi van loai di
khé nhiéu hoc sinh ¢6 kha nang ra khoi ky thi chon doi tuyén, trong khi dé lai danh vé cho
nhitng hoc sinh chin chu va biét lugng stic minh — chi lam bai dé. C6 18 cac nha cai cach
nén cai cach thém mot lan nita bang cach... quay lai hé théng cii.

Dé nang cao chat lugng doi tuyén, nén manh dan cé chinh sich md rong cita tham du
ky thi chon ddi tuyén cho cac hoc sinh: ngoai cic ban dat giai 3 trd len ciia ky thi HSG
quoéc gia nén dac cach cho céc thanh vien doi tuyén quéc gia nam trude con hoc 16p 12
tham diy (v& ho khong can phai thi HSG qudc gia). Didu nay vé mit ndo d6 c6 the khong
cong bang khi tao 1¢i thé cho cac em “cyu binh”, nhung chinh diéu nay méi gitp c6 mot doi
tuyén manh, c6 chiéu sau.

Nén hoc tap nhiéu nuéc nhu Nga, My, Rumani, Bulgaria... t& chiic thi HSG tit cac 16p
9, 10, 11. Tuy nhién khong phai 1a cho hoc sinh 16p 9, 10 hoc truéc chuong trinh dé thi
chung véi 16p 12, ma c6 dé thi rieng. Nhu vay sé c6 thé phat hien duge nhing tai ning
ngay tit nhitng 16p dudi. S&é c6 co ché cho cac em tit 16p 10 tré lén tham gia ky thi chon doi
tuyén.

Mudn lam duge diéu nay, di nhién cong tac chuyén mon ctia ban ra dé, ban giam khéo
sé nang né hon. Tuy nhién, ding lo ngai vé diéu d6. Chung ta c¢6 rat nhiéu ban tré tai nang,
xuat than tit phong trao Olympic va sdn sang déng gép cho phong trao. Chi can tin tudng
va giao phé cho ho. Va ciing dimg lo ngai nhitng chuyén “tiéu cuc” nay kia, ciing chang can
phai “nhdt” cac chuyén gia trong trai 2, 3 tuan lam gi.

Tién dén viec t6 chiic cac cudc thi cum (cho vong HSG qubc gia) va Trai tap huan (cho
cac hoc sinh duge duy ky thi chon doi tuyén) dé ting cudng giao lwu va bdi dudng kién thiic
va van hoa toan hoc cho hoc sinh.

Va mot diéu rat quan trong, ci thay va tro phai ciing hiéu ring dong co ctia viéc dy thi,
tham gia Trai tap huan khong chi nhat nhat dé dat giai, dé lot vao doi tuyén, ma la dugc giao
luu, duge hoc héi (6 nhitng thay co gido gidi va tam huyét nhat), duge cap nhat nhitng van
dé méi nhat, néng hdi nhat clia toan hoc duong dai (qua 1di gidng clia cac nha toan hoc 16n).

V - THAY CHO LOI KET

5 nam gan day c6 kha nhiéu céc hoat dong méi ciia phong trao Olympic dudc trién khai
nhw Trai he Hung Vuong, ky thi Olympic Ha N6i mé rong, cude thi ViOlympic, Viet Nam
lan dau tién tham duy ky thi Toan quéc té danh cho SV ... Dac biét 1a viéc hang loat cac

94



Ky yéu Trai hé Toan hoc 2009

dién dan vé toan dudc khai triuong cling véi nhiéu hoat dong da dang ctia minh. Nhung phai
that long ma néi rang, da s6 cac hoat dong ctia phong trao Olympic hién nay c6 chat lugng
chua cao, chua c6 chiéu sau. Khong ké ky thi HSG qubc gia da phan tich & trén, cac ky thi
nhu Olympic sinh vién, Olympic 30/4, cudc thi gidi toan trén bao Toan hoc tudi tré... déu
thuoc dién “phai cai t6”. Trong céc k¥ thi do cac dién dan to chiic ciing chua c¢é k¥ thi nao
vugt qua duge ky thit ba (tinh én dinh v& truyén théng) va vugt qua duge con s tram thi
sinh dy thi (quy mé t6 chitc) vi vay tam anh huéng rat hep.

Dé c6 duge mot sy thay doi that sy vé lugng va chat, cé 1é nhitng ¢ ging clia mot vai
c4 nhan, mot vai nhém nhé nhitng ngudi tam huyét véi phong trao 1a chua di. Rat can dén
su tham gia cua cac to chitc manh hon, cé uy tin cao vé khoa hoc va t6 chitc nhu Hoi toan
hoc Viét Nam, Vién Toan hoc Viéet Nam, cac truong Dai hoc 16n (dic biét 1a hai truong DH
Qudc gia). Da dén luc cac nha toan hoc Viet Nam noi guong Kolmogorov, Gelfald, Arnold,
A.Gleason, Erdos, Lang xin tay 4o xubng lam viéc v6i cac ban hoc sinh phd thong.
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DAO TAO CHUYEN TOAN TAI DHTHQG LOMONOSOV

Dinh Trung Hoa, PHTH Kazan - LB Nga

v

Tém tat. Nuéc Nga khong nhiing néi tiéng v6i ngudn tai nguyén thién nhién nhiéu hang
bac nhit thé gidi ma con 13 noi san sinh ra nhiéu nha khoa hoc kiét xuAt, trong dé cé nhiing
nha todn hoc. Hing n3m doan thi Olympic Toadn qubc t& cia LB Nga ludn chiém vi tri cao
trong bang x&p hang. Khéng it nhitng ngudi titng doat huy chuong & cac ki thi ndy d3 tré thanh
nhiing tén tudi 16n va dé lai ddu 4n sdu sic trong su phét trién cla Todn hoc, vi du gin day
nhat 13 hién tugng G.Perelman, nha todn hoc tré tir Vién Toan Steklov Saint-Peterburg d3 gidi
quyét tron ven VAn dé Poincare lam dién dau gidi todn hoc miy trim n3m lién. Tt c3 nhiing
diéu d6 khéng phai 13 két qua tic thdi clia mot thé hé ma dé 13 thanh cong clia nhidu thé hé
cdc nha toan hoc Nga va mét hé théng dao tao khoa hoc, tur phé thong dén dai hoc va sau dai
hoc.

Trong bai ndy chiing ta s& tim hiéu cic md hinh ddo tao va nhiing hoat déng ngoai khéa
gianh cho hoc sinh chuyén todn cla trung tAm todn hoc hang dau LB Nga |a DPHTH Lomonosov
hay viét tit 14 MSU (Moscow State University).

I - VAI NET LICH SU

Tt nhitng nam 30 ctia thé ky trude tai Khoa Toan — Co ctia MSU da hinh thanh nhitng
nhém chuyén toan nhim phat hién, boi dudng nhitng tai ning toan hoc phd thong. Theo
thoi gian nhitng nhém hoc nay thay ddi tén goi va nhiéu hinh thitc khac nhau. Cubi nhiing
nam 70 nhitng nhém nay dugc td chitc cho HS tit 16p 7-9 dudi tén goi "Trusng danh cho
nha toan hoc nhé". Dén 11/12/1981 mot truong duy nhat cho “nhitng nha todn hoc nhd”
da duge hinh thanh, mang tén "Tiéu Khoa Toan — Co" (tiép theo sé goi tat 1a Tiéu Khoa).
Tai day ngoai viéc dao tao ga choi cho cac ky thi Olimpic ngusi ta con dat mot muc tiéu
khac: dao tao nhiing tai ning tré ham meé toan hoc thanh nhimg nha toan hoc tai ning
trong tuong lai. Trong nhitng nam 80 Tiéu Khoa phat trién manh duéi sy hd trg clia khoa
Toan - Co. Nhiéu sach chuyén dé dude cac nha toan hoc hang dau viét véi phong cach dé
hiéu déi véi hoc sinh. Tuy nhién tinh hinh kinh té chinh tri bat én dinh vao cudi nam 80
dau nhitng nam 90 da &nh huéng dang ké dén hoat dong ctia khoa. Tt nam 1992 trén khoa
da bat dau thu tien hoc phi (trude do tat ca hoc sinh duge day mién phi). Dieu dé da lam
cho s6 lugng hoc sinh tham gia hoc gidm di dang ké va da &nh hudéng khong 16n dén chét
lugng dao tao. Chi dén nhitng nam dau ctia thé ki nay Tiéu Khoa méi viyc day duge sic
manh vén ¢6 ctia minh. T nam 2003 dén 2008 da c6 nhiéu sich chuyén dé duge in an va
nhiéu sach nita sé dudc tiép tuc in ra nham phuc vu cho viéc day va hoc. S6 luong hoc viéen
tang len dang ké, nhiéu hoc sinh tit cac nudc gan LB Nga ciing dén dang ky hoc tai Tiéu
Khoa.
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II - CHUONG TRINH VA PHUONG THUC DAO TAO

Tren Tiéu Khoa ¢6 cdc nhém cho hoc sinh tit 16p 4 dén 11. Céc nhém duge t6 chite dudi
sut ho trg ctia Khoa Toan — Co truong MSU va Cung thiéu nhi ctia thanh phé Moscow. Hoc
sinh cac 16p cudi cap (tit 9-11, ¢ Viet Nam 1a tit 10-12) duge hoc them chuong trinh toan
cao cap duge day 6 nam 1 tai cac khoa tu nhién clia cac truong dai hoc, song song dé con
c6 nhitng budi gidng vé nhitng moéi lien heé gitta toan hoc véi vat 1y, tin hoc va lap trinh.
Hing nam Tiéu Khoa phdi hop véi céc trung tam toan hoc khéac ctia LB Nga t6 chiic céc
cudc thi dau trie tiép gitta cac doi tuyén va cac Hoi thao khoa hoc du6i dang Truong He
cho hoc sinh ti 16p 5-11.

Céc budi hoc clia tit ca cac nhém hoc déu mién phi. Nhitng ai c6 nguyeén vong déu cé
thé tham gia ding ky hoc, tham chi khong c6 budi xét trinh do dau vao ciia hoc sinh.

Trén céc budi hoc hoc sinh sé lam quen véi céc bai toan thi vi, chiing hoc cach suy luan
dang dan va logic, hoc cach cAm nhan va con dudng tim thiy vé dep ciia toan hoc. Mdi
nhém tir 16p 4 — 8 bao gom 15-30 ngudi. Mai hoc sinh sé duge phat mot to gidy véi nhing
bai tap. Chung phéi giai nhitng bai toan nay va thao ludn riéng véi gido vien. Mdi phong
hoc cung luc ¢6 vai gido vién, nhing bai todn quan trong cta mdi hoc sinh sé duge thio
luan trén bang. Nhitng bai tap nay c6 thé tim thiy trén trang web ctia Tiéu Khoa (hién
nhién bang tiéng Nga).

D6i v6i nhitng 16p cudi cap hiang ngay tit 16h45 dén 18h30 sé c6 nhitng bai gidng riéng.
Nho sy sip xép thoi gian nhu vay ma mdi hoc sinh 16p 9-11 mdi ngay cé thé tham gia
chuong trinh trén nhéom hoc ctia minh va c6 thé theo doi cac bai gidng vé toan. Mdi bai
gidng 1a mot chuyén de, va hau nhu tat ci nhitng chuyén dé nay khong lien hé gi véi nhau
va tham chi khong lién quan gi t6i bai tap trén 16p. Doi lic nhitng chuyén dé néi vé nhiing
¥ tudng va nhitng két qua kho, tuy nhien dé hiéu nhing chuyén dé nay chi can nhitng kién
thitc co ban trong chuong trinh chung phé thong. Nhitng bai gidng nhu vay duge doc béi
nhitng nha toan hoc hang dau ctia Moscow va chiing dudc mé ctta cho tat ca nhitng ai c6
nguyén vong.

Nhitng hoc sinh hoan thanh khéa hoc véi két qua xuat sic va gidi sé duge phat chitng
chi chitng nhan da két thic Tiéu khoa. Néu hoc sinh chi dat dugc két qua trung binh thi
chi duge cap chiing nhan da két thiuc khoa hoc.

Nhitng hoc sinh hoc cuing truong c6 diéu kién hoc cting nhau theo hinh thitc nhém
"Hoc sinh tap thé". Nhém sé duge huéng dan bdi gido vien clia truong, néu nhiéu hoc sinh
c6 nguyén vong hoc thi c6 thé chia thanh nhiéu nhém, nhung sé lugng méi nhém khong
qué 15. Cac nhém dang nay chii yéu hoc theo chuong trinh dude day song song tai Tiéu
Khoa. Va theo nhan xét ciia cac gido vién thi hinh thic hoc tap nhu vay mang dén hiéu
qué khé t6t. Thuong thi nhitng hoc sinh ham thich toan sau 1-2 nim hoc tai Tiéu Khoa
sé tiép tuc thi vao cadc nhém chuyeén toan va céac trudng chuyen toan dé tiép tuc hoc toan & dé.

Mot hinh thitc hoc nita la trao ddi thu tit. Hoc sinh sé nhan dudc céc bai tap theo nhing
chuong trinh duge soan thio ciia Tiéu Khoa. Sau khi gidi quyét chiing hoc sinh phai gii
151 giai cho cac gido vien kiém tra. Trong mot nam thi mdi hoc sinh hoan thanh tir 6-9 bai
tap nhu vay. Cac gido vien sau khi kiém tra cac bai giai sé chi ra nhitng 16i vé 1y luan hoic
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tinh toan, néu c6, sau d6 ho sé chi cho hoc sinh céch ty sita nhitng 16i d6. Nhitng bai tap
chua gidi dudc sé nhan duge nhitng huéng dan. Sau khi kiém tra bai lam sé dugc tra lai
cho hoc sinh. Nhitng hoc sinh nhan dude diém kém cho bai tap ndo dé cé thé nhan duge
cic danh gid va huéng dan ciia gidgo vien, sau do6 tiép tuc hoan thanh bai tap va gt cho
gido vien kiém tra. Qué trinh dé sé lap di lap lai cho dén khi hoc sinh nhan dugc diém
thoéa dang. Nhitng hoc sinh hoan thanh dugc nhitng bai tap bt buoc sé dude chuyen lén
16p trén trong nam hoc méi. Hoc nhu vay thi cac bai thi va kiém tra tai 16p gan nhu khong cé.

Hing nam Tiéu Khoa cé to chitc Trusng He cho hoc sinh nhim phéi hgp nghi ngoi va
t6 chitc cac bai giang toan (& Nga cé nhitng khu vite duge goi 1a Trai nghi cho hoc sinh,
dén he sé cac trudng sé to chitc cho hoc sinh ctia minh dén cac Trai nay vui chai, thudng Ia
2-3 tuan). Truong He 14 noi tao diéu kien dé hoc sinh c¢6 thé lam quen vé6i nhiing § tudng
méi va nhitng cau chuyén toan thi vi. Ching hoc cach giai nhitng bai toan khé va dong
thai duge nghi ngoi, trao ddi véi ban beé trong Tiéu Khoa. 0 day chiung sé dugc nghe nhitng
chuyén dé khac nhau, trong dé6 mot s6 chuyén dé 1a tiép theo ctia chuong trinh duge hoc
tai Tiéu Khoa. Nhung chii yéu ho tap trung giai quyét nhitng bai toan khong mau muc va
nhitng bai toan Olimpic. Nhu thuong 18 méi nhém hoc khéng qua 15 ngudi, va theo thuc
té cho thay trinh do ctia nhitng nhém manh kha cao.

Mot mo hinh kha tht vi nita hing nam dién ra tai Khoa Toan — Co truong DHTH
Kazan, do6 la truong he Kvant va Hoi thdo khoa hoc mang tén N.I.Lobachevskii gianh cho
hoc sinh. M6 hinh trusng he Kvant giéng nhu Truong He tai Tiéu Khoa MSU. Hoi théo
khoa hoc mang tén N.I.Lobachevskii duge t6 chitc thuong nién cho hoc sinh tit 16p 9-11 tai
cac ving ven song Volga va nhitng thanh phé khac ctia LB Nga. Tai Hoi thao cac hoc sinh
(hodc cac nhéom hoc sinh khong qua 3 ngudi) trinh bay miéng cac "cong trinh" nghién ctiu
ctia minh duéi syt huéng dan ciia thay co tai truong phd thong hodc gido vien toan ciia cac
truong dai hoc. Hoi dong khoa hoc 1a nhitng nha khoa hoc v nhitng chuyén gia hang dau
ciia DPHTH Kazan va cac truong dai hoc khéc tai Kazan. Ngoai ra ngudi ta con to chic cac
cuoc noéi chuyen truc tiép gitta hoc sinh v nhitng nha khoa hoc néi tiéng, nham ting them
su dam mé toan hoc ctia tung hoc sinh.

Ngoai ra, hang nam tai LB Nga con rat nhiéu hoat dong tuong tu dién ra tai nhiéu ving
mién khac nhau, vd muc dich ctia ho van 1a tao san choi bo ich cho hoc sinh yéu toan. Da
phan nhitng nha toan hoc xuat sic ciia LB Nga déu da trai qua nhitng truong 16p nhu vay,
va khong it ngudi trong sé6 ho van giit nguyén phong cach d6. Trong nhiéu cau chuyen ké
vé Kolmogorov thi hing nam 6ng cling cac hoc tro thuong di nghi he cing nhau, va ctt sau
modi lan nhu vay chic chan lai ¢6 nhiéu dinh 1y todn hoc dugce tim thay.

IIT - MOT VAI NHAN XET

Trong lich st toan hoc rat nhiéu ngudi c6 nhing phat minh dé doi tir khi con rat tré,
vi du nhu dinh ly Tikhonov (1906-1993) vé tich cac khong gian topo dugc tim ra khi 6ng
la sinh vién nam 2 (ndm dé khong mdi 19 tudi), cong trinh ctia Kolmogorov (1903-1987)
vé chudi Fourier phan ky hau hét khap noi lam cho tén tudi ong ndi tiéng thé gisi khi con
la sinh vien (nam dé6 ong méi 19 tudi), nha todn hoc ndi tiéng ngusi Phap E.Galois (1811
- 1832) trudc khi hi sinh trong tran dau stng da dé lai cho ddi nhitng cong trinh noi tiéng
trong dai s6, con ong vua toan hoc Gauss (1777 - 1855) ltic 19 tudi da c6 nhimg cong trinh
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kinh dién bai toan chia géc bang compa va thude ké, con guyen 1y dbi ngdu duge Pontryagin
(1908-1988) tim ra khi con la sinh vién v.v. Qua nhitng vi du trén xét thay néu hoc sinh
c6 niém dam mé toan hoc néu duge dao tao bai ban ho c¢6 thé céng hién nhitng cong trinh
dé doi tir khi con rat tré. Tuy nhién ciing ¢6 mot sé truong hop tha vi nhu M.M.Postnikov,
thoi con hoc sinh ong rat kém vé toan, tham chi con nhan diém 2 ¢ mon nay, hoac nha
toan hoc noi tiéng nguoi An Do S.Ramanujan khong dude dao tao co ban vé toan nhung
noi tiéng véi nhitng cong thitc phiic tap dén nha toan hoc ndi tiéng ngudi Anh G.H.Hardy
ciing néi rang ong khong hiéu tit dau ma c6 dugc.

Mot diéu c6 thé nhan thiy trong phuong thic dao tao ciia ngusi Nga do 1 muc dich
ctia ho c6 phan khong thien vé dao tao ga choi dé thi Olympic todn cac cAp ma muc tiéu
chinh 14 dao tao ra nhitng nha todn hoc xuat sic trong tuong lai. Hoc sinh ngoai viéc hoc
cach tiép can vé6i vé dep ciia toan hoc ho con rén luyén cach thic tur gidi quyét cac bai toan
khé va lam quen véi viéc tu nghién citu toan. Thuc té cho thay cach dao tao nhu vay mang
lai hieu qua cao, ma minh chitng 14 nhiéu tén tudi ciia nhitng nha toan hoc Moscow da di
vao lich sit todn hoc nhut nhitng cha dé ctia nhiéu nganh toan khac nhau hoac 14 nhiéu ngusi
da tung doat gidi thuéng Fields cao quy, day la chua néi dén hang tram dinh 1y quan trong
duge phat minh bdi ngusi Nga.

Nhitng nam gan day do &nh hudng ciia diéu kién kinh té va chinh tri rat nhiéu nha toan
hoc Nga chon con dudng ra nuéc ngoai lam viéc hoan toan hoidc thinh gidng. Tuy vay nho
duge dao tao bai ban trong nuée thé hé tré cac nha toan hoc Nga trong nuéc da c6 nhitng
thanh tich ndi bac, ma gan day nhat 14 nha todn hoc tré G.Ya.Perelman (b6 ong la Yakov
Perelman noi tiéng v6i hang loat sach toan cho hoc sinh phd thong) da gidi quyét tron ven
Gia thuyét Poincare lam dién dau gidi toan hoc trong miy tram nam qua.
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VE CAc KY THI TOAN DANH CHO HOC SINH § DUC

Lé Nam Truong - Darmstadt, CHLB Dric

\Y
3 CHLB Ddc 6 hai ky thi Toan chinh I3 BWM (Bundeswettbewerb Mathematik — ky thi
Toén Lién bang) va Mathematik-Olympiaden in Deutschland (Olympic todn hoc Diic).

I - K¥Y THI TOAN LIEN BANG

Bundeswettbewerb

Mathematik ‘

Déi tuong ctia ky thi

La mot cuoc thi toan hoc danh cho céc hoc sinh phd thong ¢6 niém yéu thich toan hoc.
K3 thi bao gom hai vong thi lam bai tai nha va vong thi cudi cuing, vong thi thit ba la
mot cudoc phong van. Ky thi huéng dén cac hoc sinh hoc & cac truong Gymnasium (& Diic
hé théng gido duc pho thong khong chi don gidn nhu ¢ Viet Nam, céc hoc sinh & trudng
Gymnasium duge dinh huéng 1 sé vao hoc dai hoc, mot sé luong hoc sinh khéc thi duge
dinh huéng trude 1a di hoc nghe). Bang cac bai toan hap dan va doi hoi tu duy muc dich
cia cudc thi 1a dé cho céc thi sinh tap trung sau vdo toan hoc trong mot thoi gian dai.
Ngoai nhitng kién thitc trong truong hoc cuoc thi ciing mudén mang dén cho cac thi sinh
tinh tap trung va kién nhan.

Ky thi dién ra nhu thé nao?

Trong mdi vong thi lam bai tai nha thi c6 bon bai toidn trong cdc mang toan so cap
(Hinh hoc, r6i rac, s6 hoc, dai s6) duge dit ra, tat nhien bai vong hai thi bao gio ciing kho
hon bai vong mot. Mdi vong thi, cac thi sinh phai tu gidi cac bai toan trong vong hai thang
tai nha va viét 1oi giai.

Trong vong mot cuodc thi cho phép gidi theo nhém: nhiéu nhat 1a ba thi sinh lap thanh

mot nhom, bai gidi duge tinh cho cd nhém. Va néu duge giai thi mdi nguoi trong nhém déu
dugce nhan, néu duge vao vong hai thi cd nhém déu duge vao vong sau. Trong vong hai thi
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khong dugc phép lam bai theo nhém nita.

Trong vong ba, con goi 14 vong phong van (Kolloquium) thi cudc thi khong con 1a viec
giai cac bai toan ntta. Trong vong nay, moi thi sinh sé ¢6 mot cudc néi chuyén véi mot ngudsi
lam toan trong trudng dai hoc trong thoi gian mot tiéng. Dya trén nhitng cudc phéong van
nay ngudi ta sé chon ra cac thi sinh doat giai. Ngoai ra day ciing 1a mot dip dé céc thi sinh
lam quen véi nhau qua cac hoat dong ngoai khéa. Va cac thi sinh cling ¢6 co hoi dé nhan
dudce hoc bong ciia cac to chiic.

Cu thé thoi gian ciia ky thi duge dién ra nhu sau:

Thang 12 Viét va gtii dé thi

Dén cudi thang 2 Cac thi sinh giai bai

1 thang 3 Két thic vong 1 Vong 1
Dén cudi thang 3 Cham bai va chon giai

Dau thang 6 Gt két qué cho céc thi sinh

Dau thang 6 Gt dé thi vong hai

Dén cudi thang 8 Cac thi sinh giai bai

1 thang 9 Két thtc vong hai Vong 2
Dén cudi thang 10 Cham bai va chon giai

Dau thang 11 Gtii két qua cho céc thi sinh

Dau thang 2 Phéng van Vong 3

Ai c6 thé tham gia cac vong thi?

Tat ca moi hoc sinh & tat ca cac 16p trong céc truong Gymnasium déu c6 thé tham gia
vong thit nhat. Cudc thi tap trung chii yéu cac kién thitc tir 16p 10 dén 16p 13. Tat ca nhiing
thi sinh dugc gidi 6 vong 1 duge phép vao thi vong 2. Nhitng ngudi duge giai nhat & vong
thi thit 2 thi duge vao vong phéng van.

Phan thuéng la gi?

Trong vong mot thi ¢6 chitng nhan cho cac giai nhat, nhi va ba.

Trong vong hai thi giai thudéng ciing nhu vong mot nhung c6 thém tién thudng dén 160
EURO.

Trong vong ba thi chi c6 mot gidi duy nhét, nhitng ai duge gidi nay thi bat dau mot
chuong trinh hoc ctia Férderung der Studienstiftung des deutschen Volkes. Bén canh d6 con
duge nhan hoc béng va nhiéu trg gitp cho hoc tap.

Ngoai ra con c6 nhing giai thudéng dac biét khéc.

S6 lugng ngusi doat gidi & cac vong c6 thé khong bi han ché hoac 1a duge néi trude.
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Ai t6 chic cudc thi nay?

Cudc thi duge t6 chiic bdi Bundesministerium fiir Blidung und Forschung va Stifterver-
band fiir die Deutsche Wissenschaft dudi sy bdo trg cia Bundesprésident. Co quan trucng
hoc va vin héa mdi bang hd trg cho cuoc thi va cdc thi sinh. Dé thi va 161 gidi cac ban ¢
thé tim thay & dia chi:

http://www.bundeswettbewerb-mathematik.de/aufgaben/aufgaben.htm

IT - KY THI TUYEN CHON pO1 IMO

Ky thi TST khong phai la mot ky thi don 1é duge dat ra ma 1a duge xay dung tir nhitng
thi sinh dat gi&i trong céc cudc thi toan khac nhau.

Ai c6 thé tham gia TST?

Diéu kien dau tien dé dugc tham gia TST la phai tham gia thanh cong vong hai ciia
BWM hoac la vong lien bang ctia Olympic toan hoc Dic hodc 1a mot huy chuong bang
trong ky thi “Jugend forscht” (tam dich: thanh nién nghién citu), mon chuyén nganh Toan.
Diéu kién thit hai I thi sinh phai con 1a hoc sinh va khong 16n hon 19 tudi.

K3 thi dién ra nhu thé nao?

Ky thi TST dién ra hang nam vao dau thang 12 véi hai bai kiém tra. Céc thi sinh c6
du diéu kien duge mai tham gia cudc thi qua trudng cac thi sinh dang hoc. Thi sinh tham
gia tw nguyén.

16 thi sinh dd hai bai kiém tra sé dugc moi dén nam seminar vao dau thang 1 nam t6i.
Nhitng gidng vién c6 kinh nghiém sé truyen thu cac kién thitc quan trong, cac ky nang giai
toan trong cic seminar nay. Bén canh d6 la cac bai kiém tra dé chon ra sau ngudi cudi ciing
cia doi tuyén.

Seminar dau tién bat dau theo truyén théng 14 & Rostock va dién ra trong mot tuan. Sau
do 1 ba seminar vao cudi tuan & gan Frankfurt am Main. Sy chuan bi quan trong nhat cho
IMO 1a seminar cudi ciing. Trong vong 9 ngay cac hoc sinh sé duge lam khach 6 Mathematik-
ern weltweit hocgeschitzen Mathematischen Forschungsinstitut (http://www.mfo.de/) &
Oberwolfach & Schwarzwald. O vién nghién citu nay dién ra céc cudc gip g6 kéo dai mot
tuan vé cac van dé duong dai trong nghién citu trong toan hoc, nhitng ngudi lam toan trén
toan thé gidi duge moi dén chit khong chi & nude Ditc. Hang nam seminar cudi cling cliing
doi IMO ludn duge t6 chitc song song véi mot cudce gap gd do vien t6 chite, mot trai nghiem
tuyét voi cho cac thanh vién doi IMO.

Dé thi cac ban c6 thé tim thay & day:

http://www.bundeswettbewerb-mathematik.de/imo/aufgaben/aufgaben.htm

102



Ky yéu Trai hé Toan hoc 2009

IIT - OLYyMPIC TOAN HOC DUC
Olympic toan hoc la gi?

Olympic toan hoc nay la mot cudc thi hang ndm ma cé trén 125.000 thi sinh tham gia.
Ky Olympic ¢6 truyén thong tit nam hoc 1961/62. Ky Olympic tao co hoi cho tat ca hoc
sinh thé hién kha ning toan hoc ctia minh. Nhitng hoc sinh tit 16p 3 dén 16p 13 c6 tu duy
logic, kha ning két hop ciing nhu sang tao trong toan hoc. V6i céc 16p dudi thi muc dich
cua ky thi la tao ra hing tha trong hoc toan va cha trong vao tu duy logic. 0 16p trén thi
yéu cau cao hon & cac kha ning toan hoc va xit 1y cac bai toan, kiém thit, khing dinh va
phat trién.

Cac vong cua ky thi

Ky Olympiad nay 1a mot ky thi theo vong. Véi cac hoc sinh tit 16p 3 dén 16p 7 thi c6
ba vong, véi cac hoc sinh tir 16p 8 tré di thi ¢6 4 vong.

e Vong 1, vong truong (Schulrunde): 13 mot cuoc thi gidi toan ¢ nha, cudc thi duge tién
hanh vao thang 9 hang nam. Dé thi duge gii dén tat ca cac thi sinh tham gia.

e Vong 2, vong vung (Regionalrunde): vao gitta thang 11 thi cac thi sinh qua vong
truong sé tham gia mot bai kiém tra. Vong nay dude to chitc tap trung va bao gom
nam bai toan.

e Vong 3, vong bang (Landesrunde): dién ra vao cudi thang hai ¢ trung tam ctia mdi
bang trong vong hai ngay, mdi ngay bon tiéng rudi. Cac thi sinh qua vong ving thi
dugc tham gia vong nay.

e Vong 4, vong lién bang (Bundesrunde): vao dau thang ba hang nam bao gom thi sinh
dén tir 16 bang. Hai ngay thi cho cac doi, mdi doi gom khodng 12 thi sinh dén tit mot
bang. Vao mdi budi sang mdi doi phai giai ba bai toan trong vong bon tiéng rudi. Sau
d6 14 cac hoat dong vui choi. Cudi cling 1 18 trao giai.

Tat cd céc bai toan cho cic vong déu duge diang tai trén trang www.mathematik-

olympiaden.de trong thang 10 cho vong trudng, thang 12 cho vong vung, thang 4 cho vong

bang va sau dé la vong lien bang. Hang nam déu dugc xuidt ban mot cudn sach tuyen tap
tat ca cac dé thi va 1oi gidi kem theo.

3 vong thi dau tién dugc td chiic béi cac trudng, thanh phd va cac bang. Vong 4 mbi
nam sé duge t6 chiic  mot bang duge chon va bang dé sé chiu trach nhiém to chiic.
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TOAN CANH TOAN HOC TRONG NEN GIAO DUC PHAP

Dinh Ngoc Thach - CH Phap

\Y

Dé dé dang hon cho viéc tiép can bai viét, dau tieén toi xin gisi thieu khai quat véi cac
ban toan canh chung ctia hé théng gido duc Phap-mot he thong gido duc kha gan giii va co
nhiéu nét tuong dong véi he théng gido duc nude ta.

Ngay nay, hé thong gidao duc Phap luon luon duge tap trung va dit nén tang trén 3 yéu
to chinh:

e Phd cap giao duc la bt budc cho dén 16 tudi
e CAc truong cong déu mién phi
e Gido duc khong phan biét ton giao

Chinh phtt Phép luoén coi gido duc 1a wu tien hang dau ctia quoc gia. Ho ban hanh nhiéu
diéu luat nhim quan 1y mot cach triet dé cudce sdéng hoc dudng, cac hoat dong gido duc dao
tao & pho thong ciing nhu & bac dai hoc va viec danh gia he thong gido duc.

Tré em c6 thé dén trudng ngay tit khi 3 tudi (vio cac trudng mau gido) nhung chi bat
budc bat dau tit 6 tudi. Bac tiéu hoc kéo dai trong 5 nim bao gom 5 cap do lan lugt 14 CP
(khéa hoc chuan bi), CE1, CE2 (khéa hoc cd ban), CM1 va CM2 (khéa hoc trung binh).
Gido duc tiéu hoc dugc chia lam 2 giai doan 1a giai doan “rén luyen” (CP-CE1) va giai doan
“dao sau” (CE2-CM1-CM2). Gido duc miu gidgo va gido duc tiéu hoc tao chung thanh giso
duc bac mot cho tré tir 3 dén 11 tudi.

Gido duc bac hai kéo dai trong khodng 7 nam tuong tng tit 16p 6 dén 16p 12 nhu & nude
ta bao gom 2 giai doan 1a trung hoc cd sd (4 nam) va trung hoc phé thong (3 hodc 4 nam).
Cubi cap, hoc sinh phai trai qua mot ki thi t6t nghiep quoc gia (le Baccalauréat). Day 1a
diéu kién tién quyét xac nhan két qua phan dau ctia hoc sinh trong cd qua trinh gido duc
bac hai cing nhu cung cap cho hoc sinh quyén dé c¢6 thé budc vio nhitng chuong trinh gido
duc cao hon.

Nhin chung nuéc Phap cé mot hé théng gido duc tap trung véi mot co cau té chiic tuong
déi phiic tap ma & d6 toan hoc ciing c6 mot vai tro nhat dinh. Toan canh toan hoc trong
nén gido duc Phap ma to6i sé trinh bay véi cac ban dudi day khong di sau vao tat ca cac chi
tiét nhung sé c¢6 ging dua ra mot cai nhin téng quan va chan thyc nhat c6 thé vé vi tif clia
toan hoc trong hé théng gido duc Phap ciing nhu mot cai nhin bao quat cac chuong trinh
dao tao khéc nhau.
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I - G1AO DUC BAC MOT

Nhu da trinh bay & trén gido duc bac mot bao gom gido duc mau gido va gido duc tiéu
hoc dugc chia ra lam 3 giai doan: giai doan “rén luyén dau tién” (3 nim mau gido), giai
doan “rén luyén cd ban” (2 nam dau tiéu hoc) va “giai doan dao sau” (3 nam cudi tiéu hoc)

1.1. Mau giao

Khai niém toén hoc chuwa dugce gidi thiéu nhung nhimg dia tré sé duge trai nghiém dudi
hinh thitc “nghi” vé toan hoc. Chiing sé tu hinh thanh nhing hiéu biét dau tien vé sb, cac
hinh khdi, cic dai lugng va phat trién nhing ki ning lien quan dén ciu tric khong gian,
thoi gian. Nhitng hoat dong gido vién dua ra ciing dong thoi xay dung cho tré sy phat trién
vé suy nghi logic nhut so sanh, phan 16p, sap xép, tugng trung hoa.

e Cau tric khong gian thé hien bing viéc tré biét xac dinh vi tri do vat, biét td chitc
di chuyén, biét mo ta nhing diém nhin khéc nhau tit vi tri ctia tré hay tit vi trf ciia
mot nguoi khac. Sy tién bo trong quan 1y khong gian clia tré di kém véi syt gia tang
mot von tit vung thich dang.

e Cau trac thoi gian thé hién dya trén viéc tré lam chii duge 2 § tudng vé tinh chu ky
va, vé mot khodng thoi gian.

e Lam viéc v6i cac hinh khéi dudce to chitc xoay quanh cac tro chai (ghép hinh, 1ap rap,
cac tro choi mo ta...). Cac tro choi nay gitp tré dinh dang duge nhiing hinh khdi
thong thuong (tam giac, hinh vuodng, hinh tron...) vd mot vai cac dac tinh ctia ching
nhu thing, cong, nhon. ..

e Viéc tiép can cac dai lugng (chtt yéu la do dai, khéi lugng, dung lugng) duge hudng
dén tré thong qua cac hoat dong vé so sanh, phan 16p va sap xép.

e Nhiing rén luyén dau tién lien quan dén so cho tré da dugce cidc nha khoa hoc vé tam
Iy va gido duc nghién cttu ki luéng. Chiing duge t6 chitc, lam quen véi tré thong qua
cau triic cia chudi s6 dém (it nhat 14 dén 30). S6 trd thanh cong cu gitp tré kiém soat
s6 lugng. Chiing cho phép ghi nhd, du doan két qua clia mot vai hoat dong lién quan
dén s6 lugng nhu ting thém, gidm di, phan chia. .. ma khong thong qua tinh toan. D6
mdi chinh 13 muc dich ctia cac trudng mau gido. S6 dude dién ta bang miéng, cac ki
hieu dé biéu dién s6 tao thanh muc tiéu tiép can vé sau.

1.2. Tiéu hoc

Trong giai doan nay, hoc sinh sé dugc hoc tir 4,5-5,5 gid todn mdi tuan véi 4 uu tién
hang dau trong chuong trinh toan:

e Tap phan tich, gidi quyét van de-day 1a nguon goc, nén tang chinh cho viéc rén luyén
toan hoc;

e Tinh nham-day dugc xem nhu mot phan ciia viec ghi nhé nhitng két qua dau tien
va mot phan khac lién quan dén kha nang xay dung nhitng két qua khong nhé dudc
(nhiing tinh toan phéi suy nghi);
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e Biét t6 chitc viec gidi quyét van dé theo ting budc va mot sb6 ki ning lap luan can
thiét;

e Kha nang trinh bay lap luan mot cach chinh xéc, bién luan cach lam va nhan biét
dugce nhitng 161 sai trong bai giai.

Chuong trinh todn & bac tiéu hoc huéng dan hoc sinh xoay quanh 5 chii dé chinh: khai
thac nhitng dit lieu s6 hoc, s6 ty nhién, tinh toan, khong gian va hinh hoc, dai lugng va
phép do.

Muc tiéu quan trong ciia toan hoc & bac tiéu hoc la gitp hoc sinh thanh thao véi céc
phép toan cong, trit, nhan chia, so sanh... trong hé co s6 10, biét xay dung bang, do thi.
Ngoai ra hoc sinh can biét nhitng khai niem dau tién vé hé quy chiéu, thing hang, vuong
goc, song song, so sanh do 16n hai géc. X1t Iy duge mot sd dang hinh co ban nhw hinh vuong,
hinh chit nhat, hinh tam gi4c, hinh thoi, hinh tron kém theo mot s6 tinh chat hinh hoc dic
trung ctia nhitng hinh khéi nay. Nam r6 mé6i quan heé gitta céc dai lugng do dai (cm2, dm2,
m2, km?2) ciing nhu viéc tinh toan dién tich.

II - GIAO DUC BAC HAI

Day la giai doan quan trong dé phat trién sau kha ning toan hoc trong mdi hoc sinh.
Thoi Iugng mon toan & bac trung hoc co s thay ddi nhe theo ting khéi 16p nhu khoang
4H/1tuan trong giai doan quan sat va hoa nhap véi gido duc bac hai (16p 6), gidm nhe
3,5H/1tuan véi khéi 16p 7 va 8 nhung 6 2 khdi 16p nay c6 1H hanh trinh kham pha toan
hoc rat thi vi mdi tuan va c6 dinh 4H/1tuan véi khoi 16p 9.

O bac trung hoc phd thong, thsi lugng toan khong c6 dinh ma tity theo chuong trinh
hoc hoc sinh liza chon theo hoc. Néu nhu tuong ting & nudc ta, hé trung hoc phd thong chia
lam 2 loai 1a cac 16p chuyén va céac 16p thuong thi ¢ Phap lai ¢6 3 huéng chinh 14 huéng
“gigo duc chung”, huéng ki thuat va huéng gido duc nghé. Ung véi mdi huéng gido duc khéc
nhau, hoc sinh nhan nhing loai bang tét nghiép khac nhau. Trong 68% hoc sinh dd tot
nghiép moi nam, ty lé lan lugt 1a: bang tot nghiep chung: 34%, bang tot nghiep ki thuat:
21%, bang tot nghiep nghe: 13%.

Mbi huéng gido duc nay lai duge chia ra lam nhiéu loai khac nhau:

e Hudng “gido duc chung” c¢6 3 loai: Van hoc (L) (chuong trinh gido duc chii yéu la tiéng
phép, triét hoc va tiéng nude ngoai), khoa hoc kinh té va xa hoi (ES) (chuong trinh
gido duc chii yéu dya trén kinh té, xa hoi), Khoa hoc (S) (chuong trinh gido duc chii
yéu dya trén toan hoc, vat Iy va cdc mon khoa hoc doi song)

e Huéng ki thuat bao gom 4 loai: Khoa hoc va ki thuat chuyéen sau (STT), Khoa hoc va
ki thuat cong nghiép (STI), Y hoc va khoa hoc xa hoi (SMS), Khoa hoc va ki thuat
phong thi nghiém (STL)
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Khéi 16p Loai Thoi lugng toan/tuan
Lap 10 Tht & Ah-5h

Lop 11 L 2h-5h

Lop 11 ES 3h-5h

Lop 11 S 5h

Lap 12 L Oh-3h

Lop 12 ES Ah-6h

Lop 12 S 5.50-7,50

Thoi lugng todn thong thudng trong cdc truong cap 3 theo hudng “gido duc chung”

Chuong trinh toan ¢ bac trung hoc co s6 chtt yéu vé hinh hoc, s6 hoc va ham s6.

e Vé hinh hoc, hoc sinh dugc hoc cach chiing minh mot bai toan hinh hoc, vé quan hé
Pythagore, dinh 1y Thales, cac phép bién hinh, tinh tién, cdc ham lugng giac (sin, cos,
tan...), vector dugc gidi han & viéc tinh tong 2 vector, toa do ciia vector trong miit
phang, cac thi nghiém trén hinh khéi...

e Vé s6 hoc, hoc sinh dugce bat dau bang cac mdi quan hé sé hoc co ban, gidi phuong
trinh, liiy thita, sit dung cong thitc tinh toan s6 hoc, tdng quét hoa tit mot cong thiic
don gian, gidi quyét nhitng van dé s6 hoc lién quan dén lap trinh...

e Vé ham sb, hoc sinh dugc tiép can v6i khdo sat mot sé6 ham don gidn, vé do thi gitp
nghién cttu nhitng bai toan vé chuyén dong déu, van tdc trung binh, phan tram, dic
biét hoc sinh sé dugc gisi thieu s6 qua vé cac day thong ke...

Chuong trinh toan & bac trung hoc pho thong phan bd phiic tap hon. Hoc sinh theo cac
huéng “gido duc chung” va huéng kj thuat ¢6 chuong trinh toan 16p 10 khong khac nhau va
sé thay ddi 6 16p 11 va 12 tity theo chuyén nganh chon Iya. Ching ta ciing xem qua “trong
lugng” clia toan hoc trong ki thi t6t nghiep:

Loai Thai gian 1am bai Heé s6

L 1,5h ho#c 3h tity theo lua chon | Tuong ting 2/38 hoac 4/34
ES 3h 5/37(+2 néu chuyén vé toan)
S 4h 7/38(42 néu chuyén vé toén)

Chtng ta thay ro rdng, ngay cd véi nhiing hoc sinh ctia khéi khoa hoc (S), mon toan
ciing chi chiém 20%.

Sé that khé dé c6 thé gisi hieu chinh x4c v day di chuong trinh toan hoc cho tat ca
céc loai khac nhau ctia bac trung hoc pho thong, & day toi chi xin gi6i thiéu ngin gon cac
chuong chinh:

e “S6 va ham s6” bao gom vé tu nhién va biéu dién s6, gia tri gan dung, ki nang tinh
toan biang tay va bang may, sd nguyén to, bac, gia tri tuyet déi, khai niem ham va
khdo sat, cac ham can ban, cong thic dai s6, phuong trinh va bat phuong trinh (chii
yéu 1a bac nhat), cac phuong phap gidi dai s6 va hinh hoc...

e “Hinh hoc” bao gom hinh hoc trong khong gian, cau tric khong gian va hinh hoc gii
tich...
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e “Théng ké” bao gom khao sat st bién dong ctia mot mau chon, md phéng, théng ké
mo ta...

* Cdc truong nghe:

Muc dich chti yéu la gitp hoc sinh c6 mot sy lanh nghé téi thiéu. Thai Iugng mon toan
khong nhiéu, chi khodng 2h méi tuan va xoay quanh cac van dé nhu cap sd cong, cap s
nhan, cdc ham thong dung, thong ké mo t4, cac mon toan tai chinh, hinh hoc vector, hinh
hoc trong khong gian, lugng giac, phuong trinh va bat phuong trinh bac 2, dao ham-tich
phan, logarithme-liiy thita, day théng ké 2 bién, phuong trinh vi phan, xac suét.

0 Phéap viéc day toan & bac pho thong phai duong dau véi nhitng thay doi quan trong,
dau tien 1a sy canh tranh véi su phét trién ctia nhing mon hoc khac, doi héi viec day toan
phai khang dinh duge vi tri ciia minh trong chuong trinh cling nhu gia tri nghé nghiep
trong tuong lai.

Tré thanh mon hoc quan trong, toan hoc lai déi mit véi sy gia tang tinh khong dong
nhat ctia hoc sinh va phai tim céach thich tng véi titng trinh do, sé thich khac nhau. N6
ciing phai doi méi va chi trong cling c6 cac moi quan hé giita toan hoc véi cdc mon hoc
khéc cling nhu giita toan hoc v6i xa hoi. Cling véi sy phat trién khong ngimg ciia khoa hoc
ki thuat, gido duc toan hoc khong con chi mang tinh “I thuyét” ma can c6 nhiing hiéu tng
trén “thyc hanh”. Mot thuyc té dang budn 1a gidi tré Phap ngay cang mat dan niém tin vao
khoa hoc va toan hoc can phai gép phan chong lai diéu nay. C6 nhu vay nén toan hoc ctia
dat nuée da san sinh ra nhing dda con tai ning nhu Evariste Galois, Pierre de Fermat,
Jean-Pierre Serre... méi c6 thé tiép tuc phat trién ving manh.

TAI LIEU THAM KHAO

Panorama des mathématiques dans l’éducation frangaise, Jean-Luc Dorier (truéng ban
gido duc todn Phép) cung véi céc cong su.
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Ha Khuong Duy, Pham Hy Hiéu cic ban Doi tuyén IMO Viét Nam

\Y

Ngay 11/7/2009

11h30 ngay 11/7/2009, chiéc Boeing 777 ctia hang hang khong qubc gia Vietnam Air-
lines cat canh, chd theo 6 thanh vién clia doi tuyén, 4 thay quan sat vien va 1 thay pho
doan rai T6 qudc len duong. Ta hay chic ho chién thing riyc rd trong ngay tré ve.

Ngay 12/7/2009

10 tiéng bay trén may bay doi v6i nhitng ngudi 1an dau bay lau nhu vay thuc sy 1a rat
mét moéi nén hau nhu cac it clia ching ta déu chim trong gidc ngt ngon lanh, trit nhiing
1an “bi” tiép vién danh thitc day cho nhitng bita &n gitta chuyén bay. Ngoai ra, chiing toi con
dé y thay Duy c6 vai lan thiic day, bat den ghé ctia minh dé ghi chép gi d6 vao quyén so tay
IMO report ciia cau. 6h30p gio dia phuong, may bay ha canh xudng san bay Frankfurt - thé
14 ca doan da dén nudc Ditc! Thiit tuc nhap canh rat nhanh chéng, vi hau nhu chi can dua
ho chiéu cho nhan vién hai quan 1a duge. Tap trung nghi ngoi duge mot 1at, moi nguoi lai
“tay x4ach nach mang” cac loai ba-16, va-li 1én dudng dén bén tau. Dén noi, vi con 2h00 nita
tau méi dén, lai duge thay Khoai di trudc thong bao réng khi lén tau sé cam thay déi con
gia thic an trén tau lai dat nén thay Minh dan Hiéu, Duy va Hung di ra hang McDonald’s
gan ga tau dé mua hamburger cho moi ngudi. Tau dén, va chi ding lai ding 3 phit. Ca
doan that sy cdm thiy bat ngd vé sy lam viéc ding gid, chi tiét dén phut ctia ngudi Diic.
Tau chay tu Frankfurt, bang qua Bonn, Koln, doc theo song Reine va cudi ciing ciing dén
Bremen. Su6t chuyén tau, lic dau con c6 vai ngudsi hitng thia chup anh phong canh nhung
sau d6 cd 6 s tit déu chim vao gidc ngn, ¢6 1é vi chua kip thich nghi v6i mui gio méi. Khi
tau dén Bremen, doan Vigt Nam dugce don tiép bdi 2 co guide ngusi Dic (xin ta: ho &n
mac cyc ky diém dda va hippy), cing mot chang guide Viét Nam (sau nay chinh 1a guide
cia doan): Lé Tran Thai (Thai Le Tran), sau nay dugc doan Viet Nam dit cho céi ten Viet
Kiéu: Tony Thai. Anh Théi sinh ra va 16n lén § Ditc, da titng vé Viét Nam 3 lan nhung néi
tiéng Viét cling chi bap be. Anh Thai dan doan dén khach san Inter City, nhan phong va
nghi ngoi, v& hen ngay hom sau lic 10h30 sang sé c6 xe dén dén doan Viet Nam vao truong
Dai hoc Jacobs tap trung véi cac doan khac. Chiéu hom ay doan di dn 6 quan Mai-Mai
trong nha ga, duge ¢ chli quan ngudi Viét tiép dai, cho uéng nuéc ngot mién phi, that tinh
thay hoi ngai nhung thic an 6 quan nay rat ngon lai ré nén ci doan hita véi ¢o chii quan
sé quay lai day sau khi thi xong. Dém &y, ai cling ngti ngon lanh vi mét sau chuyén di dai.
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Ngay 13/7/2009

Ngay tht nhi trén nudéc Dic md ra v6i bita dn sang vo cuing khé chiu. Toan bg sia,
banh mi, pho mai, khé chiu tit mui dén cach #@n. Cac si tit du cAm thay kh6 an nhung ciing
phai ¢ ging “hoan thanh” nhiém vu an sang, néu khong sé phi 14 Euro tiéu chuan &n sang
ctia Bo. 10h30, rat ding hen — phong cach ctia ngudi Diic — anh Thai c6 mat dé dan doan
dén Dai hoc Jacobs. Cac si tit duge chd bing mot xe taxi dén “trai linh”, chuan bi cho mot
“tran danh” 16n nhat cudc doi hoc sinh ciia ho. An tugng dau tien 1a duong di duge lam rat
min, rat bang phang chit khong 16i 16m, day “6 ga - 6 voi” nhu ¢ Viet Nam, hon nita hai bén
duong trong cay xanh nén du di vao lac gitta trua, troi van rat mat mé. Xe di ngang qua
mot hai cang, nhitng canh dong rong 16n véi coi xay gié roi lai dén nhitng vat cay rimg ci
luét qua cita xe, va cudi cling ditng lai trude ctta truong Dai hoc Jacobs — dich dén clia cudc
hanh trinh. Doan lay hanh Iy r6i cing vao lam thi tuc check in. Thii tuc dién ra khoa hoc
va kha nhanh chéng. Mbi thanh vién déu dugc phat 1 tAm thé ghi tén minh, kem theo vé dé
dugc sit dung mién phi cac phuong tién giao thong, ban do campus ctia Dai hoc Jacobs, ba
16, n6n va mot chiée 4o trén do6 in logo IMO 2009. Sau d6, doan dude phat chia khéa phong.
Duong di chuyén dén céc khu nha & khé dai, vi céc si tit clia ching ta lan lugt giap mit doi
tuyén Canada, Singapore va d chio héi ho dude vai cau. Ro rang la trinh do tiéng Anh ctia
doi tuyén ta du dé giao tiép véi ho! Vé phong, 6n dinh chd ngt va nghi ngoi mot chit, ca
doi dén khu nha cfia thdy Khic Minh dé an trua: bita an ¢6 ca thic in chau A nen dé chiu
hon nhiéu so véi bita sdéng & khach san. Sau bita trua, ca doi c6 khodng 3h30p dé nghi ngoi,
va vao lic 6h00, anh Thai goi tat cd cling ra san tap thé thao. (...). Sau phan thi dau thé
thao chung Hai, Cuong di choi tennis, Thanh vé phong mot minh con Duy, Hung va Hiéu
da giao luu duge v6i doi tuyén Mong C6 trong khi ciing choi béng 16 véi ho. Doan Mong
C6 gém cac thanh vién tit 14 — 16 tudi nhung lai rat thich thd trong viéc “d6 va khoe” véi
cac thanh vien ciia ching ta. Ho héi Duy “Cau c6 biét bat dang thiic AM — GM, Cauchy —
Schwarz, Tchebychev khong?”, lam cac cau Viet Nam cudsi tham. Cudi cting, Duy va Hiéu
di tim trong may tinh, chép vao USB ting cic ban Mong Co bai viét vé phuong phap EMV
ctia Pham Kim Hung va “On a class of 8 variable inequalites” ciia Vo Qubc B4 Can, cac
ban Moéng C6 ciing rat quen thudc véi 2 céi tén nay nén da cdm on rat nhidu. 7h00, ca doi
cuing an t6i. Cac bita &n gan nhu da trd nén quen thuoc va dé chiu hon nhiéu cho cac si tit
cua ching ta.

Ngay 14/7/2009

7h00, anh Théi danh thic doi tuyén day dé an sang va chuan bi cho 18 khai mac. Trong
khi bita trua va bita t6i dan tré nén dé chiu thi bita sang van “khé nudt” nhu hom dau
& khach san Inter City. An sang voi vang xong, 6 ngudi quay vé phong thay dong phuc
ctia doi tuyén roi ra tap trung & bén xe bus, chuan bi dén noi lam 1& khai mac. Doi tuyén
Viet Nam ngoi trén xe bus s6 7 cling cac doi Indonesia, Cambodia, Malaysia, Thailand va
Tran. An twong nhit trong s6 d6 1a doi tuyén Iran véi 6 chang trai cao 16n va guong mit
c6 nhiéu nét rat giong ngusi phuong Tay. Cac chang trai Iran cling rat than thién va cdi
md, da moi doi tuyén Viet Nam ciing chup anh véi ho trude khi léen xe. Puong nhién, ho
khong quén 13i chic thi tot v c6 nhitng ky niém that dang nhdé véi IMO 2009. Xe khéi
hanh, di khodng 30p thi dén noi lam 1& khai mac: mot dia diém “trong bé ngoai nhu mot
quan bia, con trong bén trong nhu mot quan rugu” (nhan xét cia Duy). Chuong trinh ctia
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1& khai mac theo nhan xét clia cac si tit clia chiing ta thi ciing khong tét, dic biet 1 tiét
muc nhay hip hop lam mat di tinh trang trong ciia budi 1& - c6 1é diéu nay hgp véi phong
cach ctia hoc sinh nuéc ngoai hon chiang? Nhung du sao di nita, trong 1& khai mac ciing
con c6 tiét muc tinh nham nhanh bing cic meo muec, gitip ngudi trinh dién c6 thé nhan
nham 987 vé6i 804 trong thoi gian ngdn. Vui va 4n tugng nhat trong tro choi tinh nham
nhanh nay 1& & chd ngudi trinh dién néi day thach thite: “If I give this little problem to the
young mathematicians here, I bet there will be many results”, va su that, Hiéu dé y thay doi
tuyén Hy Lap ngdi ngay trén doi tuyén Viet Nam tim dudc 6 két qud doi mot khdc nhau
(). Quan trong nhat trong 1& khai mac 134 man diéu hanh clia cdc nuée tham gia. Phan
nay dudc to chitc kha hoanh trang, tuy nhién vi c6 dén 104 nuée tham dy nén thoi gian
cho méi nude 1a khong nhieu. C6 mot s6 nuée mang linh vat cia minh lén san khau khi
diéu hanh, c6 nudc lai chuan bi nhitng qué béng gidy trong dé ghi doi diéu vé nude ciia
ho hay nhitng déng xu clia nuéc ay dé khi lén san khau, ném xudng phia dudi cho khan
gid. Riéng doan Viet Nam khong ngo dén diéu nay nén chi “tang” cho ban bé nam chau
nhitng cai viy tay chao than thien roi lai quay vé chd ngdi. An tugng nhat c6 16 1a 6 ¢o gai
clia céc tidu vuong quéc A rap théng nhét véi trang phuc hdi gido rat dac trung, khong
lan vao dau dugc. Sau 1& khai mac, xe chd tat ci quay lai ky tic xa dé nghi ngai. 6h00,
bita t6i dién ra cfing ngan gon, va sau dé6, khodng 8h00, thay Minh goi tat cd vao phong
ctia Cuong roi dan that k§ vé noi qui phong thi. T viec duge mang nhitng gi vao phong
thi dén viéc phai lam bai nhu thé nao, viét 1én to gidy ndo, cho bai lam vao phong bi ra
sao dén viéc néu c6 thac mac ve deé, phai diat cau hoi ra sao cho hop 1é, dén ca chién thuat
lam bai, cach “cau diém” néu khong lam dugc 13 sao, roi viec sit dung 5 tAm thé “More
paper, Water, Toilet, Question & Answer, Help” nhu thé nao, ¥ nghia clia ching, etc. Ngan
Ay viec ma mat dén 2h. Dén 10h00, thay Minh bio tat ca cling vé ngl dé co sttc mai lam bai.

Ngay 15/7/2009

Ngay thi thit nhat md ra cling bang mot bita &n sang qua loa, sau d6 tat ca tap trung
ra xe bus dé dén dia diém thi — mot hoi trudng trong gidng nhu mot cai nha kho 6 hai cang
nhung rong dén miic ¢6 thé chita duge tat ca cac thi sinh. Hoi trudng chia lam 6 block, mbi
nuée c6 1 thi sinh ngdi trong 1 block sao cho 2 ngudi bat ki cing mot nuée khong bao gio
nhin thiy dugc nhau — mot bai toan sap xép khoé day nhi?! Gis thi da dén, cac si ti budc
vao phong thi véi tam trang hoi hop va ciing khong kém phan hao hic. Sau 4h30p, tat ca
nop bai, ra ngoai ctta. Dé thi ngay dau gom bai 1 13 1 bai ly thuyét s6 kha don gidn, c6 18
13 N1 ctia Shortlist, bai 2 13 mot bai hinh ma vé sau Hiéu va Hung bao “khong xing dang
lam dé thi IMO”, rieng Hiéu “khoe” thanh tich 1a chi doc deé, chua vé hinh da biét lam (!),
con bai 3 1a mot bai toan day sb, lien quan dén cip sb6 cong, c6 1& 14 A6 hay A7, ding la
kha hoc d6i v6i nhitg ngudi khong quen. Tinh hinh lam bai clia doi tuyén trong ngay thi
nhat, tét nhat 1a Duy va Hung — gidi quyét tron ven ca 3 bai, tiép dé6 1a Hiéu va Cuong: lam
tron ven 2 bai dau va “can” mot it clia bai 3 (nhung ngay sau d6, Cuong phét hién thiéu sot
trong bai 1), Thanh va Hai hom dau c6 1é bi run tay, lam bai khong t6t, mdi cau chi duge
1 bai tron ven nhung ciing c6 lam dude mot chat & nhitng bai khac. Chiée xe bus ché doi
tuyén quay vé trong nhiéu tam trang khéc nhau. Bita trua hom Ay dién ra nhanh, roi tat
cé lai ciing ngit mot mach dén gis &n téi. An t6i xong, thay Minh lai goi 6 si ti tap trung
lai, dan do vé chién luge lam bai cia ngay hom sau. Dau tién, thay néi rang 2 ban Duy
va Hung 1a tng cit vien cho chiéc huy chuong Vang, tuy nhien Hiéu va Cuong ciing c6 thé,
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con Thanh v Hai néu hom sau ¢ géng lam bai, vAn c6 thé gitt dude mau huy chuong Bac.
Tuy nhién, diéu quan trong, thay nhan manh, 14 phai c6 chién thuat lam bai hgp ly. Néu
khong, c¢6 thé ta sé danh mat 1gi thé clia ngay tht nhat, hodc c6 thé, da te lai cang té hon.
R6i thay di vao cac van dé chi tiét hon, thay bao ring dicu quan trong nhat 13 hay coi nhu
ngay thit 2 minh chi phai lam bai 4 va bai 5 quén méat syt c6 mat ciia bai 6 kéo gap phai van
dé kho, mat thoi gian vA mat 1gi thé. Thay ciing can dan rang ding nén xac dinh tu tudng
13 ngay thi 2 dé thi sé con mot bai hinh nita, vi hinh vén 1 thé manh ctia doi tuyén Viet
Nam nam nay, hon nita ngay thit 2 chic chin phai c6 t6 hgp (vi ngay dau chua c6). Lic do6,
cd bon déu dé y thay sy that vong trén guong mat Hiéu, nhung lién sau dé, Hiéu phat biéu
rat ‘manh dan’: “Thua thay, néu ngay mai bai 6 1a hinh thi em nghi ching ta van c6 thé
tap trung vao lam né, c6 khi con t6t hon 1a lam bai to hop néu noé la bai 5 chua chic minh
da lam dugc”. Thay Minh lap tidc nhic nhd cau vé guong Pham Dat — thanh vien doi tuyén
nam trude: duge coi 1a “vua hinh” trong gidi hoc sinh Viét Nam nhung van phai “chao thua”
trude bai 6, nhic cau dimng chit quan, hiy nghe 15i thay thi hon. Xong budi “gido huan”,
thay Minh khong quén chiic cic si tit ngay mai sé lam bai t6t hon ngay truée va chic tat
c4 ngli ngon. Dém Ay ai ciing ngii sém, c6 16 vi lam bai cing thang hon du 1& khai mac chang?!

Ngay 16,/07/2009

Ngay thi thi nhi ciing bit dau véi bita sang. Nhung bita sang hom ay tram ling hon
hom truée, vi khong chi ¢6 cac si tir Viet Nam ma ngay cé cac doan khac cling ¢6 nhing
tam trang khac nhau do ngay thi thit nhat mang lai. Ttng miéng banh my dudce nhai nhanh
nudt le trong im ling, tat cd chi nhin nhau, gan nhu khong néi nang gi. Nhung cudi cung,
tiéng cudi vang lai xuat hién khi Hiéu v Duy phét hién ra Fan Zheng mot thi sinh ngusi
Trung Qubc, c¢6 cach an udéng hét siic lap di. Cau Fan Zheng ay an banh mi chi quét bo &
ngoai, da thé khi an lai cti mat xudéng, da thé khi an xong chi di lay li sita ma khi quay
lai ghé ngodi ciing lac dudng — ¢6 18 Trung Qudc huan luyén cac thanh vién ciia ho ki dén
mitc moi ngudi déu bi “do”™ lam Toan thi rat gidi nhung ngoai ra chiac khong biét lam gi.
Chiéc xe bus doi sin ngoai cdng trudng, chd cac si tit dén dia diém hom trude: ho da sin
sang “d6i mat” v6i 3 bai toan hita hen sé kho khin hon, vi theo nhan xét ctia thay Minh,
dé ngay dau tién van con kha nhe nhang. Dé bai ngay thit hai ding nhu thay Minh du
doan: c¢6 phan phiic tap hon ngay dau, né bat dau bang mot bai hinh hoc véi yéu cau tinh
gbc va mot “cam bay” cho nhitng ké hay suy nghi van dé don gidn, nhung may méan thay,
trong dé da ghi rd6 “tim cac gia tri c6 thé c6 ciia ZBAC” nhu mot 16i canh bao ring c6
thé c6 nhiéu nghiém nén cac si tit Viet Nam khong ai lam sai bai nay, rieng chi c6 Hiéu
13 khong hai long vé cach lam ctia minh: cau khong tim dugce cach lam thuan tay ma phai
diing cach tinh toan, viéc tinh toan clia cau dai dén 3 mit gidy thi, hon nita lai rat phiic
tap. Bai 5 14 mot bai phuong trinh ham trén tap so6 nguyén duong, c6 1& tam A4 hay A5
ciia Shortlist. Khi ra khéi phong thi, cd 6 ngudi déu bao cao 1a lam duge, nhung ngay sau
do6, Cuong phét hién ra cau ngoé nhan ngay tit buée dau tién, va da ra vo sd nghiem ham,
trong khi dap s6 la f(n) = n, con Hung ciing nhan ra buéc qui nap clia cau chua day du.
Duy, Hiéu, Hai, Thanh thi déu chua thiy sai s6t gi. Bai 6 thuc sy 1a mot van dé dang noi:
bai toan Grasshopper (con chau chau), vé sau dugc danh gid la bai kho thit nhi trong 50
nam IMO, chi thua bai 6 ctia & IMO 2007 tai Viet Nam. Bai 6 doi tuyén Viet Nam trit
Duy ra khong ai c6 chut ¥ tudng nao cho 10i gidi. Hiéu c6 viét duge vai chit linh tinh vao,
vé sau duget thay Minh nhan xét “Nhitng gi em viét déu dung, nhung khong phai 1a 15i
gidi”. Roi khoi phong thi, va da nam dude tat cd két qua lam bai clia minh, cac si tit Viet
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Nam con mang nhiéu mau sic tam trang hon ngay tht nhat. Vé dén ky tic x4, cd doi vui
ming gap lai thay Ha Huy Khoai — ngudi truéng doan da len duong trude tit ngay 10/7,
va bi cach ly vé6i cac thi sinh trong sudt thoi gian vita qua. Thay Khoai cho biét tinh hinh
13 ngay dau tien, Duy chic chian duge 21d, Hung thi c6 thé 19d dén 21d, tiy vao viec thay
c6 cai duge véi jury khong, Hiéu ngay dau chic chin 15d, Hai va Thanh déu c6 thé tir 9d
dén 11d, con Cuong c6 thé 12d dén 13d, tiy vao viéc thay c6 bao vé dude hoc tro trude
jury hay khong. Qua mét mai, cd bon an voi bita trua, nhung thay Khoai va thay Minh
da vao an cung, va con ngodi thao luan véi Duy vé bai 6 clia cau. Lic nay Duy méi nhan
ra rang minh xét con thiéu truong hgp, va nhitng truong hop cau thiéu, tuy 13 mot phan
nhé cac trusng hop nhung lai roi vao cac trudng hop khé nén thay Khoai néi bai 6 cau chi
dugc cuing 1am 1a 4d, duong nhién nhu thé da 13 qua xuat sic roi. Sau bita trua la mot giac
ngit dai dé quéen b6t nhitng an tuong vé hai ngay thi, chuan bi cho nhing ngay vui choi,
tham quan du lich sép t6i. (...). Bita t6i dién ra ciing nhanh chéng vi thay Minh d&n sau
bita t6i phai tap trung dé trinh bay chi tiét tinh hinh lam bai cho thay. Sau budi hop véi
6 si ti ma khong thu duge thong tin gi nhicéu, trit viec phat hién ra thém mot s6 16i ctia
Hiung & bai 5, thay Minh ra vé. Thay Khoai tiép tuc ngoi lai, néi vé viéc sé phai cham bai
ra sao: thi ra ngay hom sau sé cham cac bai 1,4,3,6 tuong ting vao lac 9h00 sang, 12h00,
3h00 chiéu va 6h00 téi. Moi chuyén gan nhu da ngd ngii: Duy chic chin Vang, Hiéu va
Hai chic chin Bac, Thanh dang & gitta Dong va Bac con Hing dang & gitta Bac va Vang,
rieng Cuong ¢6 nguy cd phai nhan HM, nhung c6 1& van 1a Dong — theo thay Khoai noéi.
Sau budi néi chuyén véi thay Khoai, dam hoc sinh lai tu tap trao ddi véi nhau. 11h30p,
chuong dién thoai lai reo vang: thay Minh goi Hai, Cuong va Hiéu sang phong thay dé néi
lai mot s6 chd trong bai lam. C4 3 tim 4o khoac cho dd lanh roi chay di ngay. Dén noi,
thay Minh héi Cuong cach lam céc bai clia cau & ngay thit 2. Lic ra khoéi phong thi, Cuong
n6i ngay 2 lam dude 2 bai, nhung sau khi néi chuyén véi thay Minh, cau nhan ra bai 5 da
hoan toan bé di, con bai 4 c6 1& “citu v6t” duge chat it. C6 18 lac ndy Cuong rat buon. Ve
phan Hai, bai 4 cau dung dinh 1y Ceva sin nén khong thay ré viéc phai lam chiéu ddo nhu
thé nao, thay Minh s¢ mat diém nhung Hai trinh bay lai r6 rang moi thit va da xéa dudc
ndi lo ay ctia thay. Cau chuyén vui nhat c6 1& 1a ctia Hiéu: thay Minh néi rang tinh toan
clia cau khong biét ding khong, vi cac thay da thi tdch nhan t mai ma khong duwa dén
dugce dang cudi ciing nhu cach lam clia cau. Lac d6, Hiéu rat lo lang, 1ap tic chay vé tim
laptop, bat Maple lén va...tinh lai. Maple cho ra két qui, ding nhu biéu thic ciia cau,
nhung nhin rat “dé s¢”. Lic nay, cd Hiéu va thay Minh déu thé phao nhe nhom, yén tam vé
bai lam. Né6i chuyén v6i thay Minh mot lic, ca 3 dugde “tha”, cling vé va ngli say giac dém ay.

Ngay 17/07/2009

Ngay di choi da ngoai thit nhat. 10h sang, tat cd cing dén bdo tang xuat nhap canh cta
bén cing Bremen — mot hai cang 16n nhat thé gisi. Noi day luu trit thong tin vé nhitng dot
nhap cu, xuat cu ciia ngudi cic nude va ca ngudsi Ditc thong qua hai cAng nay. Nho vao bio
tang Bremen haven (haven trong tiéc Ditc nghia I hai cidng) ma tat ci hidu them vé cudc
song tren tau nhu thé nao, tuy nhién ciing ¢6 nhitng diéu rat nham chén, cu thé 1a cudc doi
ctia nhitng ngusi khong lay gi lam noi tiéng ma nhap cu, xuat cuw nhung ngudi huéng dan
vién cit bat ca doi tuyén phai nghe di nghe lai. Tém lai, viec tham quan béo tang Bremen
Haven chi tha vi trong khodng 30p dau, sau d6 tat ca déu buéc di chan nan. Trua, tat ci
cac doan dugc dua vho mot phong rong va thoang, di chd dé ngdi va #n tai thic dn duge
phat dem theo nhu hom di di 1& khai mac. Dén chiéu, tat cd duge vao tham quan bdo tang
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thoi tiét (climate house). Noi day thu nhé cac ving dat khac nhau trén thé gigi véi dia
hinh, khi hau, nhiét do, mui vi... dic trung clia titng ving va sip xép thanh vong theo
mot kinh tuyén dé tao cho khach tham quan cam gidc nhu 1a duge di vong quanh thé gidi.
Chuyén tham quan ay nhin chung la thd vi, nhung mét méi vi phai di bo qua nhiing ching
duong dai, da thé, c6 nhiing lic di vao viing mo phéng sa mac Sahara ctia chau Phi, cat
bam vao giay lam giay tron, mot lic sau lai dén Nam Cuyc v6i nhitng tdng bang troi 16n,
lam céc thanh vien doi tuyén nhiéu lan suyt truct nga. Roi khodi climate house, doan Viet
Nam phai tim mai méi gap dude guide ctia doan minh. Thay Minh vé sau nhan xét “Lé ra
guide 1a phai ‘bam’ doan, nhung guide Viet Nam chéc chi lo ‘b4m’ céc chi guide xinh dep
ctia miy doan Trung Quéc, Nhat, Thai Lan thoi™. (...)

Ngay 18/07/2009

Ngay di choi da ngoai thit hai. Hom nay khong bi anh Thai goi day sém nén ca doi déu
ngt dén tan 10h00, hau qua la khong ai kip &n sang ma van phai lén xe di vao trung tam
thanh phé Bremen. Hanh trinh ctia doi tuyén Viet Nam bat dau tit dusi mot chan cau,
noi ¢6 khu chg ban nhitng mén do second hand ré tién, nhung thyc ra trong ciing con hoi
méi, c6 1& vAn con mua duge. Chg ban cht yéu 1a cac do dién t1t va quan 4o, nhung ciing
c6 mot s6 moén luu niém. Tai khu “chg troi” ay, 2 nuée lang giéng Viet Nam va Cambodia
da c6 mod pd anh ky niém v6i nhau. Rai “chg troi”, cd doi di dén quang trudong Bremen,
ndi c6 tugng tuéng Bismack — nguoi anh hiing ¢6 cong théng nhat dat nude, vao thim nha
thd Bremen va lai quay lai di dao xung quanh quang trudng. Thanh phd Bremen ém dém
ngay c& § trung tam véi nhitng ngoi nha dé hién hoa bao quanh thap chuong nha tho cao
gan 100m. Nha tho Bremen c6 2 thap chudng, déu bi tan pha vi bom dan trong Dai chién
thé gi6i lan thi 2, nhung mot thap da duge tu stta hoan toan, con thap kia van dang cho
vao long thanh quyén gép cia nhiing ngusi theo dao. Budc vao trong nha thd, ching toi
thay mai vom dugc cham tro rat tinh xdo nhitng hinh dnh ton gido, an tugng nhat la bic
tranh vé bita tiéc ly cudi cting v6i hinh anh Chia Jesus cling cac tong do. Ra khoéi nha tho,
doan dugc anh Thai din dén trudc biéu tugng ctia thanh phé Bremen: con ga tréng ding
trén lung con meo, con meo ding trén lung con ché, va con ché ding trén lung con lua.
Hinh &anh Ay xuét phét tit cau chuyén cb tich quen thudc “Nhitng nhac si thanh Bremen”,
va tuong truyén rang ai dén cam vao 2 chan con lita va u6c mot diéu gi thi dieu ay sé trd
thanh hién thuyc, thé 1a cd 6 thanh vién doi tuyén tranh nhau ndm lay chan lita va chup
anh. Sau tiét muc “so chan lta” 1a viéc di dao phd. Moi ngudi khong quén ghé qua nhiing
hang luu niem doc dudng dé mua nhing hinh anh vé Bremen, dic biét 1a hinh &nh 4 con
vat thieng ké trén. Viéc mua ban & Ditc dién ra hét sic lich si, ké ci déi véi nhitng hang
doc 1é duong nhu thé nay. Tham chi ngusi ban hang dé khéach tu do lya chon ma khong
can trong coi, khong lo bi trom cap. Dén trua, moi ngudi ngodi trén nhitng chiéc ghé gd bay
giita quang truong Bremen dé @n banh dugc phat theo trong tii thitc an tit sang. 12h00
nhung hom Ay gi6 manh nén ai cling cdm thay lanh. Kho nhat 134 Duy vi lic sang chii quan
khong mang theo 4o khodc. An trua xong, anh Thai lai din moi ngudi vao tiém chocolate
Hachez dé mua chocolate vé lam qua. Day 1a nhan hiéu tu san xuit va tu ban chocolate noi
tiéng vé chat lugng tai Dic, nhung gia thanh vi thé cling hoi cao hon bén ngoai. 2h00, ca
doan quay ra xe bus dé quay vé Dai hoc Jacobs. Chiéu hom &y 14 budi tiéc barbercue ngoai
troi, va day 1a lan dau tién moi ngudi duge ching kién “tai nang” ctia Hiéu va Duy: 2 cau
vong di vong lai dé 1ay thitc an, cudi ciing Hiéu da #n 4 miéng thit lon, 1 miéng thit ga con
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Duy 3 miéng thit lgn, 1 miéng thit gh, mdi miéng déu c6 dién tich hon long ban tay mot
chit, da thé hai cau nay con udng Coca Cola lién tuc va an thém bip rang, salad trudc sy
ngd ngang cua khong chi doi Viet Nam ma ca cac doi xung quanh. Nhung cling phéi cong
nhan, bita barbercue ay Ia bita &n ngon nhat trong suét khodng thai gian ¢ Dai hoc Jacobs
ciia doan Viet Nam. Két thic bita &n, moi ngudi vé phong nghi, rieng Hiéu v Duy chay
dén khu nha jury dang cham diém dé “xem truéc” két qua. Hiéu that sy bat ngd vi bai 4
cau dugc 7 diém, bdi vi ban than cau ciing khong ngd ring nhitng tinh toan khiing khiép
ctia minh lai dudc chap nhan, con Duy vita vui vita buon vi da dugc 4 diém bai 6: vui vi
duge 4 diém, cao hon nhiéu ngusi, nhung budn vi khong lam dugdc tron ven. Thé 1a Duy
da chic an duge 39/42 diém, chic chin sé lot vao top 10 va sé con hon rat nhiéu thanh
vien ctia doi tuyén Trung Qudc, vi didu nay ma cau ciing him hé 1dm, cit vita di vita ké mai.

Ngay 19/07/2009

K¥ niem 50 nam IMO. Mot budi 1& hoanh trang khong thé quén duge. Ngay 19 c¢6 budi
sang tu do, va nhu thuong lé, cac thanh vién ciia ching ta st dung su tu do Ay cho giac
ngt kéo dai dén 10h30 ctia minh, lai bé méat bita sang. Bita trua ciing khong c6 gi dic sic,
vi tat ca déu dang nghi dén budi 1& kha dic biet ctia IMO 2009 nay. 12h00, tat ca c6 mat
trén chuyén xe bus s6 7 dé dén noi lam 1&. Thay Khoai ciing di véi doan, cac truéng doan
khéc ciing thé, da thay budi 1& duge coi trong dén miic ndo. 30p sau, xe dén noi. Lé ky
niém 50 nam IMO dugc t6 chiic ¢ mot noi trong nhu nha hat 16n clia thanh phd Bremen véi
nhitng khach mai dac biét 14 nhitng nguoi ting thi IMO dat thanh tach cao va gis day da
trg thanh nhitng nha Toan hoc noéi tiéng trén thé gisi, trong dé duge biét dén nhiéu nhat
c6 16 13 Terence Tao — “Mozart ctia Toan hoc” — gianh huy chuong Vang IMO & tudi 13,
duge nhan giai thuong Fields ndm 2004 va hién dang la gido su ctia Dai hoc California, 1a
chuyeén gia vé 1y thuyét s6, phuong trinh dao ham riéng, 1y thuyét biéu dién va giai tich diéu
hoa, ngoai ra con c¢6 Bela Bollobas, gido su dai hoc Cambridge va Memphis, 1a chuyén
gia vé giai tich ham, t6 hgp va 1y thuyét do thi, ngusi dau tien gianh 2 huy chuong vang
IMO (1959 va 1961), Timothy Gowers, Dai hoc Cambridge, 14 chuyén gia vé to hgp va
giai tich ham, huy chuwong vang IMO 1981 va duge gidi thudng Fields nam 1998, Laszlo
Lovasz, huy chuong Vang IMO 1963, Bac IMO 1966, chuyén gia vé Toan rdi rac va Tin hoc
Iy thuyét, hién 1a cht tich Hoi Toan hoc thé gidi, Stanislav Smirnov, huy chuong Vang
IMO 1986 va 1987, hién dang lam viéc 6 Dai hoc Geneva, chuyén gia vé Giai tich phic, hé
dong va ly thuyét xac suat, Jean-Christophe Yoccoz, huy chuong Bac IMO 1973, huy
chuong Vang IMO 1974, giai thuéng Fields nam 1994, 13 chuyén gia vé hé dong, 1y thuyét
s6 va giai tich phic, hien dang 1a gido st 6 Dai hoc Paris XI. Lé ky niém bat dau bang
cac bai phat biéu ciia cac quan chiic cao cap, trong dé c6 Chi tich Hoi dong trudng doan,
Bo6 trudng Bo Gido duc va Nghién cttu Lién bang, Hiéu truéng Dai hoc Jacobs va dai dién
ctia nha tai trg IMO 2009. Thd vi nhat 6 1é 1a qua trinh t6 chiic cac ky IMO tit nam 1959
duge ké lai kha ti mi: IMO ciing bat dau véi chi 7 nuée tham di, va sau d6 da ngay cang
16n manh, tré thanh mot sy kién quan trong nhu hién nay. Sau dién vén ctia cac quan chiic
cap cao la phan giao luu giita cdc nha Toan hoc ndi tiéng néu trén véi cac thi sinh IMO
2009 thong qua cac bai thuyét trinh. C6 téng cong 6 nha Toan hoc dude mai dién thuyét,
va ctt sau 2 ngudi thi lai c6 mot khoang thai gian nghi ngoi. Trong khodng thsi gian Ay, cac
thi sinh dugc cung cap banh, nuéc udng va c6 co hi tiép xtc, giao luu véi cac than tugng
Toan hoc clia minh. Ngudi dién thuyét dau tién 1a Terence Tao. Véi dé tai vé cau tric va sy
phan bd clia cac s6 nguyén t6 day hap dan va phong cach néi cudén hit ctia minh, Tao lam
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cho ca khan phong tap trung vao phan dién thuyét ctia minh. Tuy chi 1a gii thiéu so luge
ciing nhu ¢6 nhitng danh gia khé hiéu, dic biét 1a phuong phap xac suat trong viec phat
hién mot s6 nguyen td, nhung dicu nay ciing dé lai an tugng trong nhidu IMOer hom nay,
kich thich ho di theo con duong nghién ctu. MC ctia budi 18 con néi “Toi tin ring sau vai
chuc nam nita, tai IMO 60, 70, hay 100, mot trong s6 cic ban sé ding trén san khau, thuyét
trinh vé nhitng dé tai rieng ctia minh”. Phan giao luu véi cac nha Toan hoc ciing kha thu vi,
dac biet 14 v6i Terence Tao. Cac thanh vién Viet Nam ciing khong bé 18 co hoi nay. Hiéu,
Himg va Cuong chen duge qua dam dong dé dén gan Tao, xin chit ky va chup anh luu niem
v6i nha Toan hoc noi tiéng nay. Kho cho Duy: rat ngudng mo Tao nhung lai khong thé tim
dugc ong gitta dam dong ngun ngut bao quanh Tao nhuw mot ngoi sao nhac rock thuc sy (... )

Ngay 20/7,/2009

Chuyén tham quan ddo Wangerooge — di san thién nhién ctia Ditc do UNESCO binh
chon. Vi 1y do di ddo phai di bang thuyén, ma thuyén thi chay rat dung gio nén xe khong
thé chs dgi bat ctt ai lau dugce ca. Mot trong nhitng “nan nhan” ctia st nguyén tic ay chinh
13 thay Minh: thay dén qua tré nén ci xe danh quyét dinh bo thay lai. Khong biét tai sao
ma t6i hom truée Hidu doc nham td thong bao nén da thong tin véi cad doi rang bita &n
sang sé dugc phat trén xe, thé 1a tat ca ciing len duong ma khong c6 gi vao bung. Xe dén
bén thuyén thi gap phai mot tran gié 16n, thdi cai lanh ctia budi s6m mai vao sau tan da
thit, khién ca 6 thanh vien doi tuyén déu phai khoac 4o lanh kin hét cé tay, rieng Hiéu
con “dién” thém mi cho gi6 dd tap vao mat. Tat cd nhanh chéng lén thuyén cho ding gio
khéi hanh. Doan Viét Nam dudce xép ngoi ciing mot chd nén tat cd cung tya vao nhau va
vao. .. nhing chiéc ba-16 IMO mau dé tya cho c6 cdm gidc dd lanh. Tau luét trén séng rat
ém va dén dio sau khoang 30p. C4 doan lai lén mot chuyén tau lta ngan, them khoang
10p dé dén chd tap trung, sau doé lai phai di bo them khoang 1h dé dén dugc chd t6 chiic
vui choi. D6 1a mot bai cat dai, phang va rat min. C6 18 nhs bai cat dep thé nay nén dao
Wangerooge méi duge chon lam di san thién nhién ciia UNESCO. Bai cat rong va thoéng,
hang cay xanh lai & tit xa phia sau nén nhiing con gié bubt duge dip thoi cat bay mit mit,
mang theo céi lanh cit da tit trong nuéc bién va ca tit khong khi. Troi lai am u may sau con
mua nén anh ning van chua lén hén, cang lam tang thém cai lanh thau xuong. Thé ma vin
c6 ngudi nhay xuéng nudc dén tan bung, roi choi dua, hat nude, nhy séng duge. 11h30,
tat ca ciing xép hang di vao nha an, va mot lan nita, Hiéu 1am moi ngudi tram trdé khi mot
minh “x1t Iy 5 dia thitc an day ap. Nhung lan nay, cdc thanh vien khéic ciing khong chiu
thua kém: Duy va Hung déu an 4 dia, Hai, Cuong va Thanh ciing mdi nguoi 2 dia (trong
khi tieu chuan 14 mdi ngusi chi duge 1 dia!). Sau bita trua thi mat trsi lén, khong khi cling
b6t lanh. CA doi ciing di dao xubng béi cat, chup anh va ngim canh bién, r6i sau dé khi
nhiét do xung quanh lén cao hon va cAm thay bét lanh, tat cd cling choi da béng. Trong lic
doi Viet Nam da bong, cac doi khac ciing ¢6 nhiéu tro thia vi nhu xay lau dai cat, dao cac
hé sau xudng cat bing cubc nhira, rdi nhitng tro choi thé duc nhu lic vong, xoay bong v,
di xe dap mot banh déu dién ra soi ndi. Cac cudc vui choi dién ra trong tiéng cudi ron ra
dén tan 6h chiéu thi moi ngudi cling quay ra bén tau hoéa, di ngudce lai bén thuyen dé quay
vao ba. Trong ltc trén tau di tit bién vé, mot canh chim hai au bay xubng rat thap, sat véi
tang trén clia tau nén c6 mot cau ngudsi Nga dua banh my lén cho né quip lay trong sy vo
tay ho reo s6i noi ctia moi ngusi xung quanh.
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Ngay 21/7/2009

Bé mac IMO 2009. Bita sang ctia doi tuyén Viet Nam hom nay dugc len ké hoach 16
rang vi moi ngudi van khong quén duge sy nham 1an tai hai hom qua ctia Hiéu. 8h00, moi
ngudi &n sang xong, ciing quay ve phong khoéac lén minh chiéc 4o dong phuc ciia doi tuyén
Viéet Nam, chuan bi di nhan nhitng tAm huy chuong rang rd ctia minh. 10h00, xe bus khéi
hanh dén dia diém t6 chiic 16 bé mac va trao huy chuong. D6 1a phong hoa nhac Bremen,
mot khan phong sang trong va rong l6n di dé chia tat cd cac thi sinh va jury cling céac
quan sat vien. Céc thi sinh dugc siap xép chd ngoi theo mau huy chuong. Huy chuong Vang
ngdi trén ciing, roi dén Bac, sau d6 14 Dong va ding sau nita 1a nhitng thi sinh con thiéu
may man nén chua gianh duge tam huy chuong IMO danh gia. Khi cac vi khach moi da co
mit dong di, 1& bé mac IMO dudgc bat dau bang dién van ctia ba Bo trudng Bo Gido duc
va Nghién citu lien bang, sau d6 dén Hiéu truéng truong Dai hoc Jacobs rdi dai dién clia
nha tai trg. N6i tiép sau cac bai dién van 13 mot man 4o thuat vat 1y kha tha vi véi viec
lam cho ngon lita xoay tron va chay manh lén trén cao, roi man bén ra cic vong tron khoi
tit nhitng chiéc may khong 16 tu tao, déu thu hiat duge sy quan tam va tng ho ctia khan
gid. Tiép dén la phan trao huy chuong. Day la giay phiat hoi hop va dang tran trong ctia
tat cd nhing thi sinh da c6 gang lam bai, va gio day sip dudc deo vio c6 tdm huy chuong
IMO danh gia. Cac huy chuong duge phat bat dau tit huy chuong Dong. Huy chuong dudc
trao bing cach mai cac thi sinh lén san khau, chao khan gia roi quay lai phia sau lung, dé
cac dai bidu duge mai trao huy chuong deo nhitng tAm bang khen danh gia dy lén ¢d ho.
Trong s6 cac thi sinh gianh huy chuong Dong ¢6 Raul Chavéz ngudi Peru — nam nay 11
tudi va la thi sinh tré tudi nhat tai IMO 2009 — that tinh cd, cau bé bing tudi than dong
Terence Tao khi lan dau doat huy chuong Dong IMO. C6 nhitng cau bong dua “Raul can
solve an IMO problem but can not take a bath himself” khién moi ngudi phai phi cusi. Khi
Raul lén nhan huy chuong, ca hoi truong vo tay nhiét liet, hy vong cau bé nay sé pha dudc
ky luc ctia Terence Tao bang cach dat duge huy chuong Vang tai IMO 2010 tiép theo. 2 si
ti Viet Nam: Cuong va Thanh léen nhan huy chuong Dong sau cuing, vi trong nhitng ngudi
ciing mau huy chuong thi huy chuong lai dudc phat theo thit tu tit dién clia tén nudc, va
quay veé chd ngdi vui vé véi chiéc huy chuong Dong trén co. Tiép dén 1a huy chuong Bac. Vi
MC ctia budi 1& ciing 1a mot gido su Toan hoc va duge mai tham gia trao huy chuong Dong
nén trong lic Ay phai nhd dén mot MC khac, khi dén huy chuong Bac, MC chinh tré lai
vai tro ctia minh khién cho viéc deo cac huy chuong vao c6 cac thi sinh trd nén sinh dong
hon. Ong lién tuc néi nhimg cau nhu: “Come on, turn around and receive your medals”,
“We are proud of you”, etc, nhung khong bao gid néi lap lai cau da néi truée do, khién cho
viéc trao — nhan huy chuong dién ra tha vi hon. Khi Hiéu va H&i lén nhan huy chuong Bac,
hai cau nhs guide ctia doi Cambodia cam may anh bam gitp vai kiéu ky niem. Ké dén 1a
phan trao huy chuong Vang vé6i nhiéu hinh 4nh rat dang nhé. Ciing véi hinh thitc nhu cit
nhung s6 luong thi sinh duge goi lén nhan trong mot dgt chi con 5 thi sinh. Va MC da that
khéo 160 khi sap xép 6 thi sinh: 3 ngudi Han Qudc va 3 ngusi Bac Triéu Tién — 2 dat nude
chung dudng bién giéi dang chia cit nhau béi vi tuyén 38 — cling lén san khau nhan giai.
Qudc ky 2 nuée duge cang ra canh nhau ld mot hinh 4nh rat dep vé mit chinh tri, néi
len wéc mo hoa binh hitu nghi trong cong cudc toan cau héa, mot trong nhitng muc tieu
ctia IMO muén xay dyng. Cudi phan trao huy chuong Vang, Duy v Hung cuing lén nhan
huy chuong, rat vui vé. Phan hoanh tranh nhat ctia viéc trao huy chuong 1a déi v6i 3 thi
sinh da dat diém cao nhat ctia ky thi: Dong Ji Wei (CHN), Makoto Soejima (JPN) va Lisa
Sauermann (GER). 3 thi sinh dugc moi rieng len san khau, va khi nhitng tam huy chuong
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dep nhat dudc trao cho ho, ca hoi trudng ciing ding lén vo tay rat trinh trong. D6 14 mot
trang vd tay dai, c6 cd sy nguéng mo, uéc md va mot chit ganh ti, nhung dé lai nhitng 4n
tugng rat sau sac trong long tit cd moi ngudi. L& trao gidi két thic, tiép dén la mot tiét
muc hoa tau clia dan nhac thanh phé Bremen: mot ban nhac hung trang ciia Beethoven,
thoi thic cac thi sinh huéng vé tuong lai ctia minh v6i nhitng wéc mo dep nhat. Sau bai hoa
tau lai 13 mot bai hat opera bang tiéng Diic clia mot nit ca si véi giong cao va rat truyen
cdm neén du it ngusi hiéu, ci hoi truong van im ling ling nghe v cdm dong. Lé bé mac
chinh thitc két thic bang viéc trao ¢ IMO cho nuéce chti nha tiép theo. Dau tién, ho phat
mot doan video clip vé Kazakstan, sau dé cac quan chitc clia nude nay lén nhan cs IMO
tit nuée Diic. Thé 1a IMO 51 sé duge t6 chite tai thanh phd Astana day ning ctia dat nude
Trung A Kazakstan. Nghi thitc két thic trong trang trong ciing khép lai budi 18 bé mac. Tét
cd cling ra xe bus quay vé campus ciia Dai hoc Jacobs, khong quén chup nhing tdm anh
v6i chiéc huy chuong néng hdi vita duge deo vio co dé lam ky niem. Theo thay Khoai nhan
xét, huy chuong ctia Ditc lam khong dudc sic sdo va dep nhut huy chuong ciia nude chii nha
Tay Ban Nha nam trudc, tuy nhién, dit dep hay khong, né ciing dang quy vi dé 1a két tinh
ctia nhitng ngay thang c6 ging khong ngiing clia cac thanh vien doi tuyén. Téi ngay 21 la
bita &n tdi tit biet, cling dude t6 chitc ngoai troi nhu bita barbercue hom trude. Cac thanh
vien Viét Nam ciing nhu cac nuée khac déu khong tap trung vao an uéng ma chii yéu la
di giao luu, tang cho nhau nhitng mén do lwu niém tit nuéc clia minh, roéi chup véi nhau
nhing tdm anh dé ghi nhé subt doi vé mot ky niem dep tai IMO. Dén khoang 10h00, mot
night party dugc t6 chitc v6i nhitng man dancing an tugng ciia ci céc ca si trén san khau
1an nhitng thi sinh trén bai c6. Cuong, Duy va Hiéu ciing chen chiic vao dam dong, “biéu
dién” cac dong tac vii cong vita tap clia minh, trong ciing ¢6 hon lim. Man dancing kéo dai
dén tan hon 12h00 méi két thic. Lic nay ban t6 chiic cong bé Miss va Mr IMO theo két
quéa bau chon. Miss IMO 1a mot ban nit kha xinh dep dén tit Venezuela — vitong qubc clia
nhitng hoa hau, con Mr IMO ciing dén tit Nam M¥, 1a Feliz ctia Brazil — mot ngudi ban méi
quen ciia doi Viet Nam, dic biet c6 vé than v6i Hiéu, vé sau hai cau nay con bat tay va
chup anh véi nhau. Khodng 3h00, bita party tam biét nhau méi két thic, chinh thitc khép
lai IMO 2009 v6i bao khoanh khic ddng nhé trong long c& nhitng thi sinh 1an ban t6 chric.
Ho chia tay nhau vé phong nghi va nhitng ngudi con co hoi tiép tuc khong quén néi nhing
161 hen gép lai rat tu tin véi nhau. Sang ngay 22/7/2009, tat ci cung roi dai hoc Jacobs,
két thuc chuyén di t6t dep.
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HANH TRINH DU HOC CUA CAC SINH VIEN TOAN

Lim Nguyén - Toronto, Canada

\Y

Néu nhu D8i Méi 1a mot khai niem cai cach ¢6 anh hudng toan dien dén doi sbng, xa
hoi, kinh té v chinh tri cia Viet Nam tit nhitng nam 1980 tré lai day, thi Du hoc ciing c6
anh huéng va ¥ nghia tuong tu déi véi nén gido duc va van hoa cia nuée nha. Tt mot mau,
véi 30 thanh vién cia diendantoanhoc.net, da va dang la cac du hoc sinh, nghién cttu sinh
va gidng vien & nudc ngodi, ching ta cé thé hinh dung dugc phan nao hanh tinh du hoc
ctia hoc sinh, sinh vién Viét nam qua hon mot phan tu thé ky gan day.

I - LiEN XO HUNG VI VA DU HOC THOI “BO ME” [1]

Khai niéem du hoc bat dau hinh thanh ngay sau khi Viet Nam hoan toan giai phéng.
Dugc di ra nuéc ngoai va du hoc & cac nuée cong hoa lien bang X6 Viét qua 1a mot thien
duong. Lién X6 cii da dao tao cho Viet Nam rat nhiéu chuyén gia, nha quan 1y giéi trén
moi linh vire. Thé hé hoc sinh, sinh viéen Toan dau doi ctia Viet Nam ciing ¢c6 may méan
duge nuodi dudng va phat trién tit xtt s6 bach duong, va cho t6i hién tai, hinh 4nh vé mot
nuéc Nga huing vi, v6i bao ki niém van con dong lai trong nhiéu thé hé du hoc sinh Viét nam.

LBKTrinh, PHTiép, LTQThang, DTSon, PPDat va TNDiing thuoc thé hé sinh vien
To4an, duge dao tao tit nhitng truong dai hoc tién tién nhéat ctia Nga, nhu DH Lomonosov,
DHTH Leningrad. Ho tuy di theo nhitng con duong khic nhau : ngusi duge nha trusng cit
di do dé DH diém cao, ngudi thi do mot trusng thuoc khdi quan si cit ctt, hay do Bo chii
quan (nay 14 Bo GD DT) cit di. Song déu c6 mot diém chung 13 hoc hanh cham chi va rat
tu gidc, mot phan vi c6 st chon loc trong xét tuyén du hoc, phan vi nuéc minh con nhiéu
khé khan nén luon phai c¢d ging vuon lén trong hoc tap. Dén truong, sinh vién & ky tic
x4, khoang 4-8 ngudi/phong, nghién citu sinh thi thda mai hon, 2 nguoi/phong, dén nam
cubi thi dugc & rieng dé hoan thanh luan 4n. Hoc phi va tién phong déu dugc mién phi.
Ngoai ra, méi sinh vien déu duge khoang 70 rap/ thang, nghién citu sinh duge khoang 85
rip/thang (sau nay tuong tng 14 90 rip va 120 rip) sinh hoat phi dé mua sach, an udng
va giai tri.

Hoc hanh, vui choi théa mai nhung ai ciing nhé nha, nhé qué huong. Hoéi Ay, thong
tin lién lac dau c6 hién dai va da dang nhu bay gis. Khong email, khong chat, khong
dich vu chuyén phat nhanh nao, chi viét thu tay, nhung ciing nhd dé ma cung céch trinh
bay ciia ho céi gi ciing mach lac, tit hanh vin, chinh t4, ngt phap dén nét chit déu dau ra day.

Hién tai, ho déu da tré thanh nhitng nha khoa hoc, nha chuyén mon trong linh viec

ctia minh. C6 ngudi vAn theo dudi nghiép Toan, nhu PHTiép - gido su trudng dai hoc
Florida; LTQThang - gido su truong dai hoc cong nghé Gatech, LBKTrinh - gido su truong
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DHKHTN HCM. Cé ngusi chuyén sang linh virec khac nhu vat 1y, DTSon - gido su truong
dai hoc Washington, ho#c linh viic cong nghé thong tin, nhu tién si PPDat, tién si TNDiing
- gidng day trong trudng dai hoc KHTN va quén 1y tai cong ty FPT. Nudc Nga ciing nhu
khéi Dong Au khong nhitng da nuoi dudng ho tré thanh nhitng con ngudi wu td, ma con dé
lai trong ho nhiéu dau an khé quén. Dac biét, mdi khi nghe dén tén goi...Nga, Lé Na, hay
An Na, thi ki niém vé mot dat nudc hiing vi ay lai trao dang trong ho...

I1 - Nu6c Uc TUOI DEP, NOI CHAP CANH NHUNG UGC MO [2]

Thé hé cia PTHDuong, DTCusng, HHTAi t6t nghiép pho thong trung hoc ciing chinh
1 thoi diém ma mot loat cac nudce dong Au vita sup do, chuong trinh giii hoc sinh di du hoc
ctia chinh pht bi gidn doan. Lic bay gid ciing chua thay néi nhiéu vé chuyén di hoc & cac
nudc tu ban. Thi thodng ciing c6 thay ngudi nay, nguoi kia di, nhung tin tic thi kin mit, va
ciing chéng biét ho kiém dau ra thong tin. Thé 14 "yén tam" hoc dai hoc trong nuéc. Hoi
that vong mot chut (sau nhiing ¢6 ging cay ngay cay deém clia ban than va clia cha me),
nhung 1di cling quen di va hoa minh vao v6i nhitng ngudi ban mdi, nhitng tha vi va nhiing
trd nghich ngom ctia lita tudi khong con la tré con nita, nhung ciing chua phai la ngusi 16n.

Niam dai hoc dau tién qua di mot cach binh lang, choi nhiéu hon hoc. Cudi ki chi " cau
troi khan phat" cho qua dé con kéo nhau di &n mimg. L3 c¢6 thing nao trugt vé chudi thi
cing phai di an "giai han" ngay. Tém lai, cd nim chi c6 lang thang va &n mung. Dung mot
cai, vdo cubi he, c6 tin Bo GDDT sé giti khodng 25 sinh vién ctia cac truong di sang Uc
du hoc. Thé 1a lao dau vao hoc tiéng Anh, duge khodng 2 thang thi thi. Toi ( HHTai) may
man nén ciing dau " v6t" vao nhém duge gii di. Thé 1a tit d6 to6i bat dau phiéu du trén
con dusng du hoc ctia minh.

Tit ménh dé Du hoc

Toi dugc gl sang Perth, thanh phé thi phil ctia bang mién Tay nuée Uc.Budi dau tien
dén 16p, co giao yéu cau ting ngudi ding lén gidi thieu vé ban than. Tui né néi vt vii,
t6i nghe toat mo hoi ma chang hiéu gi. Mot lic sau, dén phién minh, toi 1&p bap tu gidi
thieu tén, roéi noéi véi co gido la tit ndy dén gio moi ngudi néi gi t6i ching hiéu chit nao
cd. Co gido cusi va "dich" lai cho toi biét tén ting ngudi, nhitng gi ho da tu néi vé ban
than. Thi ra, ngoai toi, dia 6 Uc it nhét ciing da la 3 nam rdi. C6 méy dia, tiéng Anh con
la tiéng me dé nita. Sau nay toi méi duge biét 1a & Uc, trong ki thi vao dai hoc ¢6 mon
tiéng Anh, va dia nio trugt mon nay (nhung van di diém vao trudng) thi phai qua mot
khoé hoc nhu toi. Tt budi dé, ngay ngay toi dén 16p ngdi nghét miit ra nghe may dda ban
ciing 16p néi chuyén véi nhau va véi ¢ gido ma chang hiéu cau ndo. S¢ nhat la nhing gic
doc va binh luan tiéu thuyét - Mbi tuan co gido cho ca 16p mot cudn tiéu thuyét vé doc,
tuan sau thi thdo luan v6i nhau vé nhing gi minh da doc. Trong mot tuan, toi ngdi tra
tit dién t6i dau cd mét ciing chi doc duge khoéng 20 - 30 trang la ciing. Sau khodng mot
thang, t6i ndn qui nén "cho qua" luon mon nay .. nghia 13 hang ngdy van dén 16p, nhung
nghe va ngt gat 1a chinh. Toi biét trugt khoa hoc nay thi khong duge tiép tuc hoc nita ma
bi trd vé nuéc ngay, nhung lic dé qua that t6i bi qua nén "lam liéu". Toi thiyc hién chinh
sach "chay c6i" nhu thé duge 2 tuan thi bi co gido phat hién, va thé 1a tir d6, moéi ngay
co déu danh ra 30 phit dé kiém tra trude 16p xem to6i da doc nhiing gi. Dting 13 mot cie hinh!
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Dén dinh ly Hoc

Thoi sinh vién ¢ Viet nam c6 thé noi la rat dep. Ngoai trit mot s6 ngudi, ngoai viec hoc,
con phai vat 1on véi cuoc séng, phan 16n s con lai gianh rat nhiéu thaoi gian cho viéc “hudéng
thy”. Sau mot ky thi dai hoc ngdn qua nhiéu stic Iyc, ai ciing ¢6 xu hudng “xa hoi” mot chit
- nhat 1a khi, ngoai cac ky thi cudi ky ra, ching c6 gi phai lo ling ca. Thai sinh vién ciia
du hoc sinh khong han 14 nhe nhang dé chiu nhu vay. Nhitng dém thtic trang ngdi ¢ phong
lab c6 18 khong 1a chuyeén la doéi véi bat ky ngudi du hoc sinh nao. Nhat 1a déi vé6i dien du
hoc sinh “ti tic”, mdi moén hoc duge tinh bang bao nhiéu moé hoi nude mat clia cac bac phu
huynh, vi thé ho khong duge phép “trugt vé chudi” bat cit mon nao. Dé nhu vay, ching cé
cach nao khac ngoai viéc lao dau vao hoc. Thém vao d6, & Viét nam, cic truong dai hoc
tap trung hau hét & cac thanh phd 16n, noi ma xa hoi xung quanh vo cling s6i dong, ¢
biét bao chuyén dién ra hang ngay thu hiat sy chi § clia minh. Trong khi d6, rat nhiéu céc
truong dai hoc & Uc dit 6 cac thanh phé chi khoang trén dusi 50 nghin dan — moi truong
xung quanh rat binh ling — vi thé, ngoai viéc hoc ra ciing ching c6 may chuyén dé lam.

Va bd dé Vé hay 6.

Trong qué trinh du hoc, nam dau tién va nam cudi cling 13 nhitng nam vat va nhéat.
Nam dau tien la khoang thoi gian dé thich nghi vd “tham hiém” méi trudng mdi, xa hoi
méi & quanh minh. D6i v6i nhitng ngusi 1an dau roi xa gia dinh, day cé thé goi 1a bude
chap chitng ctia qué trinh “tién héa”, hoc “lam nguoi”. Nam cudi ciing, tuy khong con phai
chat vat v6i nhitng bita an hang ngay, nhung lai 14 khoang thai gian phai déi dau véi nhitng
quyét dinh cé d&nh hudéng t6i ci cudc doi sau nay. Mot trong nhitng van dé ndi com nhat
13 viéc “vé hay &”. Don gidn géi ghém trong 3 chit, nhung day 13 van dé ma bat ct quyét
dinh nhu thé nao ciing c6 mit hay mit dd, nhing cai “dugc” va “mat”. C6 1é chi nhitng ai
da ting trai qua nhitng thang ngay tu héi, din viit, va lo 1dng mdi hiéu r6 dé c6 mot quyét
dinh qua khong phai 1a mot diéu dé dang.

Toi da timg trai qua nhitng thang ngay lo lang vé tuong lai. Lan thit nhat, khi chuan
bi t6t nghiep dai hoc va rdi Perth. Lic d6, nhu moi ngudi, t6i nop ho so vio mot sé noi dé
tiép tuc theo hoc chuong trinh sau dai hoc. Bén canh dé t6i ciing dé ¥ t6i kha nang tim
viec lam. Thé rdi, toi ding trude 3 su lua chon: vé lam viéc cho mot cong ty Uc ¢ Viet nam,
& lai Perth tiép tuc hoc cao hoc, hosic sang Canada.

Két qua...

T6i tiép tuc v6i hanh trinh “Tay du” ctia minh trén dat nuéc Canada. Bay gid do khong
con bé ngd véi moi truong la nita nén trong mot thai gian kha ngan, toi da thich nghi véi
cuoc sdng méi. Diém khac biet dau tien gita Canada v Uc (tdt nhién ngoai cai lanh dén
ky di) 1a viec 6 Canada c6 nha &n cho sinh vién. Toi ming nhu “bat duge vang”. Mua ngay
“meal plan” cho mot hoc ky - Hang ngay, t6i bita chi viéc vac bung dén nha &n, no rdi ve.
MAy tuan dau tién “sung suéng” phai biét — mdi bita, in di thit, cudi budi con c¢6 kem trang
miéng. Dude mot thoi gian, cong viéc bat dau ban ron, thoi gian khong con chii dong nhu
trude. Luc do6i thi ban ma lac ranh lai khong déi. Thé 1a nhiéu bita chi kip chay vao nha &n
nhat voi may miéng pizza roi chay di tiép. Them vao d6, khi bat dau c6 nhién ban be (ma
phan 16n dan hoc sau dai hoc khong &n trong nha &n), tui né lai hay ri ra ngoai &n quan —
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Méi lan di nhu vay thay “tiéc” khau phan an trong nha an ciia minh (da tra tién cho ca hoc
ky roi). Sang hoc k¥ 2, t6i quyét dinh tu nau lay. Quay lai v6i noi nieu xoong chdo khong
phai 1a diéu “thu vi” chit ndo, vi thé toi &n pizza va cidc do an sdn khac 1a chinh. Cho t6i
tan bay gid, toi ciing chdng hiéu minh da “séng” qua nhitng nam thang dé bing gi nita.

Viéc hoc hanh cling sang mot bude ngodt méi. Lan dau tién lam quen véi viec “nghién
citu”. Lan dau tién thyc st cdm thay c6 trach nhiém déi véi kién thitc clia minh, déi dién
v6i nhitng van dé (trong hoc tap) ma tran tré trén troc hang thing troi van khong giai
quyét duge. Thoi gian dau, vi khong phai lén 16p nhiéu, lai chua biét cach sap xép lich
trinh cho ban than, téi cAm thay hoc sau dai hoc that thodi mai va ranh rdi. Toi bo ra
rat nhiéu thoi gian lang thang trong thu vién va cac hiéu sach 16n. Duge khodng nita nam,
giat minh khi thiy minh chua lam dudc gi may trong cong viéc. Thé 1 lai cuéng cuodng lao
vao hoc, hoc ngay hoc déem. Cau héi 16n nhat trong thoi gian nay luon 1a “Hoc gi va hoc
bao nhiéu thi di?”. Dan dan, t6i nhan ra rang “hoc ching bao gio la di”. Diéu quan trong
nhat la biét cach sip xép thoi gian dé lic nao ciing hoc, nhung khong bao gid bi qua tai
— Tiéc rang khi nhan duge ra “chan ly” thi toi da to6t nghiép. 4 nam troi, nhiéu lac thic
trang 2 dém lién, nhiéu luc lai choi tha cita ¢4 may tuan. Cau néi ma toi ua thich nhat co
1& 1& cau “Khéi kién thitc nhu mot qua béng, va nhiing gi minh chua biét 1a phan khong
gian bén ngoai. Qua boéng cang to, phan bé mat tiép xic v6i khong gian bén ngoai cang rong”.

Diéu sai lam 16n nhat ciia toi 1 trong thoi ky hoc ¢ Canada toi khong vé Viet nam lan
nao. Chi 3 thang cudi cting vi ¢6 viéc nha nén vé dén 2 lan. Lan dau vé lai qué huong sau
gan 4 nam, nhan ra bdé me minh di gid di rat nhiéu — Ty dung thiy noén nao trong long,
cam gidc nhut c6 ai vita cam lay rudt minh thit thanh vai ba nat 16n 6 bén trong. Cudc
doi du hoc sinh, hang ngay phai déi dién vé6i bao khé khan vat va, may khi c6 dip ding lai
nghi xem minh da danh méat bao nhiéu thoi gian quy gia khong duge & bén canh gia dinh
va ngudi than ...

Ké tir thé he ctia HHTai, nhiéu 16p sinh vien Toan khac nhu NTPhuong, NDTuén,
LAVinh, PGVAnh ciing ¢6 thoi gian du hoc tai Uc, & nhitng trung tam 16n nhu ANU, DH
Sydney, DH Melbourne, DH Queens va UNSW. Hién tai, da phan déu dang hoc tap va
nghién citu 6 mot nude thi ba. HHTai hién 1a gido su toan tai trusng dai hoc Tulane, M.
NTPhuong chuyén sang linh viic khoa hoc may tinh, va dang la nghién ctu sinh hau tién
si tai truong dai hoc Toronto, Canada. NDTuan sau khi bdo vé luan an tién si toan tai
trudng dai hoc Paris Sud XI, cing da ¢6 mot vi tri nghién cdu tai Vién nghién cttu nang
cao Princeton, cting v6i NBChau vd NCGVugng. Thé hé tré hon nhu LAVinh, PGVAnh
déu rat xuat sic, "16p song sau de 16p song trude". Hien tai, LAVinh dang trong giai doan
viét luan van tién si trong linh vuc dai s6 t6 hop va ly thuyét do thi tai truong dai hoc
Harvard, con PGVAnh hién dang lam nghién ctu sinh trong linh vygc Khoa hoc méay tinh,
thuodc truong dai hoc California tai Berkeley.

I1T - KHI DU HOC LA LUA CHON VA CHAU AU LA DIEM DEN
Khi dat nuéc bude vao thoi ky hoi nhap, du hoc & cac nude chau Au da tré len md clta
vA thong thoang hon rat nhidu. Ngoai Dong Au, Uc, Chau Au tré thanh mot diém dén 1y

tuéng khi cac sinh vién dugc lya chon diém dén trong thoi gian hoc dai hoc va ca sau dai
hoc cho minh. C6 nhiéu 1y do dé du hoc sinh Iya chon chau Au [3]:
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- Bing cap dugc cong nhan trén toan cau: Tham gia cic khéa hoc & chau Au, du hoc
sinh khong phai lo lang vé bang cap ctia minh vi nhd c¢6 sy hop tac ciia EU véi cac nude
khéc trén toan thé gidi, bing cAp nay dudc cong nhan toan cau. Uy ban Lién minh chau
Au va 27 thanh vien luon chao dén céc sinh vien chau A, trong d6 c6 cac sinh vien Viet Nam.

- Hé théng tich liiy va chuyén giao tin chi nang dong va hiéu qua: gitp cac sinh vién dat
dugc két qua cao nhat tit viec hoc tap & nuée ngoai, dua ra nhitng thude do va so sanh cac két
qué, thanh tuu hoc tap dat dude va chuyén ho tir vien dao tao nay sang vien dao tao khéc.
He thong nay khong chi tao diéu kién phat huy tinh nang dong clia sinh vién va xay dung
cac chuong trinh hoc qudc té ma con didm bao sy cong nhan vé bang cap dat dude § moi noi.

- Du hoc sinh ¢6 thé "kiém" dugc bing cap kép, da qudc gia: duge cip bdi 2 dén 3 nudc,
tity theo cac khoa hoc duge thuc hien & nuée ngoai. Vi du, mot sinh vien & Dic c6 thé luya
chon dé theo hoc khoa dao tao & Anh va t6t nghiép ¢ Ha Lan v nhan 2 dén 3 chiing chi &
cac nudc anh ta da tham gia hoc.

- Nhiéu co hoi doat hoc béng: Hon 6.000 vién dao tao dude mé ra & chau Au cho tét ca
cac sinh vién. Dat dugc hoc béng la con dudng quan trong dé céc sinh vien chau A c6 thé
dén hoc tap & cac nude thanh vién ctia EU va rat nhiéu nude sin sang tai trg vé tai chinh
cho céc sinh vién Viét Nam trong viéc hoc tap.

- Céac trudng dai hoc & chau Au thudng cung cap nhimg dich vu tron géi nhu tim chd
4, hd trg dé len ké hoach cho viéc hoc tap... ddm bao sinh vién c¢6 thé nhanh chéng 6n dinh
trong viéc hoc tap va cuoc song hang ngay.

- Rao can vé ngon ngit khong con 1a diéu kho khian nhat: D6i v6i viee hoan tat tha tuc
xin visa cta sinh vién Viét Nam, cac dai dién ngoai giao clia chau Au sé nhan cac ho so
nay dé don gian héa viec xin visa va tity thuoc vao dich dén ciia mdi du hoc sinh, du hoc
sinh c¢6 thé nhan visa Schengen dé c6 thé di lai trong khoang 15 nudc Schengen & chau Au
chi véi mot loai gidy to.

Ngoai ra, vi tinh httu nghi gitta Viét Nam v nhiéu nuéc trong khéi lien minh chau
Au, nén c6 nhiéu 16p sinh vien duge hoc tap va lam viéc tai cdc nuéc nhu Phap, Anh,
Diic, Ao va Dan Mach. Trong linh viuc toan hoc, ciing c6 khong it céc sinh vien da timg
duge nuoi dudng va trudng thanh tit cAc trung tap dao tao tién tién bac nhat trén thé
giéi, nhu PHHAi, DH Munich; NTZing, DH Toulouse; NBChau, NDTuan, DH Paris-Sud
XI; DTCusng, DH Paris 6; PTHDuwong, NCGVugng DH Paris 7; DNMinh, DH EPFL;
PDHigu, TMAnh, DH Su pham ENS ; DDNQuang, LTHoang, Dai hoc bach khoa Paris,
Polytech; BVHa , DH London; BMHiing, DH Oxford, Anh Qudc. Sau khi bdo vé luan an tot

nghiép va lam postdoc ( hau tién si), mot s6 sinh vien toan da & lai cong tac & Chau Au, s6
con lai tiép tuc hanh trinh du hoc t6i mot viing dat méi, mau mé va phi nhiéu dé 1a nude M3.

IV - NuGc MY - YES, YOU CAN!

Phan 16n thé heé sinh vien Toan hoc dai hoc tai chau Au déu tiép tuc con dudng hoc tap,
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nghién cttu bang viéc diang ky vao cic truong dai hoc ctia My. Day khong phai la diéu ngac
nhién, béi vi nuéc My 13 trung tam kinh té, gido duc hang dau thé gidi, noi tai nang dugc
nuoi dudng, phét trién va st dung mot cach hop 1. Nhitng ngoi sao sang trong cong dong
toan hoc non tré ctia Viet Nam nhu VHVan, LTQThiang, NBChau, NDTuan, NCGVugng,
PHTiép, LQNam, NXLong, déu khang dinh dugc vi tri ctia minh, sau khi da trai qua mot
qué trinh "xin viéc" canh tranh vo cling khac khe. Thit tudng tuong, mot vi tri phé gigo
su (assistant professor ) 6 mot truong trong top 30 nhu Rice University, ma cé t6i hang
1000 ho so dang ky. Diéu nay ching to, canh tranh trong moi truong han lam hoc vien &
cac truong dai hoc clia My vo cling khic liet. Viéc nhitng sinh vién Toan ctia Viet Nam c6
duge chan gigo su/phé gido su, nhu VHVan, Dai hoc tong hop Rutgers; LTQThéng, Dai
hoc cong nghé Gatech, PHTiép, Dai hoc Florida, hay gan day 1a LQ Nam, nghién cttu sinh
hau tién s tai dai hoc Colombia, hay NXLong, pho gido su toan/théng ke thuoc truong dai
hoc Michigan & Ann Arbor ciing la nhitng tdm guong séng, co vii tinh than hoc tap, phan
dau ctia cac sinh vién chuyén nganh Toan hoc Viet Nam.

Néu nhu nhiing ndm truée, sinh vien toan thudng chon Nga, Uc va Chau Au lam ban
dap dé tiép can véi cac truong dai hoc hang dau ctia My, thi gis day, cling c6 nhitng ban
tré da tu chuan bi cho minh hanh trang dé tryc tiép chinh phuc céc dinh cao nay. PKHing,
PTThai, DXBach ld mot trong s6 nhitng guwong mat tiéu biéu d6. Ho chap nhan cham lai 2
nam, dé chuan bi tiéng Anh, va lam céc bai thi vdo dai hoc ctia My. Két qua, DXBach da
dugc nhan vao truong Stony Brook, PKHung da duge nhan vao trudng dai hoc Stanford,
PTThai ciing xuat sic nhan duge hoc béng ctia dai hoc cong nghé Massachusetts (MIT).
S6 lugng cac nghién citu sinh Toan Viét nam hoc tap tai My ciing ngay mot tang lén, thanh
vién ctia dién dan toan hoc ciing ¢6 mot s6 lugng dém duge cac sinh vien d6. LTHoang,
bQYen, dai hoc UCLA; NTHa, dai hoc UIUC; NHDung,dai hoc Stanford; NDKhoa, dai
hoc California tai Berkeley; LHV Béao, LAVinh, dai hoc Harvard.

Mic du dang trong giai doan khiing hodng kinh té, tai chinh, nhung nuéc My van 1a
moi trudng 1y tudng cho nhitng cd nhan xuat sic nhat, mudn vuon tdi dinh cao ciia tri
thitc nhan loai; bdi vi § day ho c6 co hoi canh tranh v co sat v6i nhiéu déi tha xiing tam.
N6 ciing 14 mot phan 1y do khién NBChau, NDTuan, NCGVugng, DNMinh da chon My la
noi tiép tuc phat trién tai ning ctia minh. DNMinh t6t nghiép chuyén nganh ECE tai dai
hoc EPFL, Thuyy Si va hién tai 14 pho gido su truong dai hoc UIUC. NBChau, NDTuén,
NCGVugng sau thoi gian nghién cttu tai Vién nghién cttu nang cao IAS, Princeton sé tiép
can vi tri gido sy tai mot trong nhitng trudng tam cd nhu Berkeley hay Harvard.

C6 thé thay, nén gido duc ctia mdi nuée déu cé diem manh va diém yéu. Chuyén nganh
Toan hoc & cic truong dai hoc My, bac hoc tién si (sau dai hoc) ciing khong ngoai 1¢. Uu
diém ctia dao tao sau dai hoc 6 My do 1a [4]:

- Mé6i truong hoc thudt mang tinh canh tranh cao va cdi md: Chuyén gido su tré mad
seminar, cac gido su gia dau bac sin long vac sach vé xuéng ngoi nghe gidng cling véi cac
sinh vién, nhu nhing hoc vién binh thutng tré nén khong xa la. o) ho, tinh than hoc hoi
rat cao, sdn long ton vinh nhing ngudi tré vi lgi ich phat trién khoa, mac dit ban than ho
cing dau c6 kém.

- Dao tao kién thitc nén tang cho PhD t6t: hai nam dau, tat ci cic sinh vien dau van
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phai take courses. Tham chi transfer hoc tiép PhD ctia 1 truong, sau khi da hoc vai nam
PhD & 1 truong khac roi van phai hoc lai tit dau, thi lai Q.E hoan toan. Cho du da thi va
pass § truong cii van phai hoc lai bdi vi khong hoc thi khong thi duge, méi GS cho thi Q.E
phong cach khac nhau, mang kién thitc khac nhau.

- Co hoi nhap cu va tim duge viec lam phit hgp véi nganh hoc cao hon nhiéu nuée chau
Au. Song nhuge diém ciing c6 nhiéu, dé la:

- Thoi gian hoc PhD qua dai va chuong trinh hoc qué nang: chuong trinh hoc Phd 1a 6
nam nhung trung binh nghién citu sinh phat mat 6,7 nim mdi c6 thé tét nghiép.

- Riii ro trong qué trinh hoan thanh Phd 16n: Rat hiém ngusi tot nghiép duge PhD 2, 3
nam nhu chau Au, va thai gian lam PhD dai hon sé kem theo céc riii ro can tré viec hoan
thanh va tot nghiep.

V - NHUNG CON bUONG DU HQOC KHAC NGOAI IMO

Néu tinh ¥, ban c6 thé nhan ra, tit ci cac nhan vat ké tren déu da ting tham gia doi
tuyén Toan quoc té (IMO), va ho khi con 1a nhitng hoc sinh trung hoc da mang lai vinh
quang cho nuée nha. Nhung ho khong ngiing lai ¢ thit vinh quang "ngan ngti" d6, ma van
miét mai, tim toi, phan dau dé di dén nhitng dinh cao méi. Mot vi tri pho gido su/gido su
sé ¥ nghia hon rat nhiéu so v6i mot tam huy chuong thai trung hoc; mot danh hiéu Polya
ma VHVan hay huan chuong Clay ma NBChau dat duge 134 u6c mo ctia biét bao cac gido
su toan hoc khac.

Tuy nhién, sau khi nhan ra dugce diéu do thi ban ciing ditng nén qua hoang mang. Tham
gia cac cudc thi qudc gia, olympic qudc té chi 1a mot san choi nhé danh cho mot sb it
cac ban hoc sinh toan wu ta. Viéc ¢6 duge cac danh hiéu thoi trung hoc sé dé dang hon
trong viéc dang ky vao cac truong dai hoc nude ngoai, nhung diéu dé khong dong nghia véi
viéc tiép can cic trung tam khoa hoc, cac truong dai hoc 16n clia cac ban hoc sinh khong
tham dy cac cudc thi nay tré nén eo hep di. Cac nghién cttu sinh nhu DPDHanh, TVHung,
THung, TNMai la nhitng vi du dién hinh cho thé hé sinh vién toan, (non-IMO) nhung két
qué ctia ho ciing lam cho nhiéu sinh vien IMO nguéng mo. DDHanh dén véi khoa toan dai
hoc California tai Berkeley qua hoc béong ctia VEF; TVHung ciing dén nghién ctiu tai khoa
toan hang dau thé gidi ndy qua nhitng né lirc va két qua ma TVHung dat duge khi con hoc
G truong KHTN HCM. Véi hai bai bao duge dang trén Topol. Methods Nonlinear Anal. va
Proc. Amer. Math. Soc, TVHung thuoc s6 it cac sinh vién dai hoc toan c6 bai dang trén tap
chi toan hoc 16n, chi s6 Impact Factor cao; va cang thudc vao s6 it 6i, may méan hon trong
6 it céc sinh vién toan c6 bai bao khoa hoc va duge hoc tai truong dai hoc California tai
Berkeley. Con dudng nghién cttu sinh toan ctia THung, dai hoc Cornell c6 phan bét trong
gai hon, khi THung da timg hoc dai hoc tai My. Song cau chuyén ma c6 sinh vién trucng
dai hoc su pham Da Néng, manh bao tim todi va nd lyc da dude 3 trudng, Texas A&M
University (TA), University of Florida (Admission), Ohio University (Admission) nhan hoc
qua rat dang kham phuc. TNMai ké" nam 2007, Mai t6t nghiép dai hoc xong thi méi nghi
dén di hoc US. Phong trao apply grad & truong Mai chua manh. Mai chua biét nhiéu vé viéc
apply vao hoc tai US, trong khi chuan bi cho VEF 2008 thi khong kip nita nén Mai chon
apply tu do. GRE, TOEFL iBT Mai cting chi tu hoc va thi trong 1 ndm. Lic d6 cing da la
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thang 10, 2008, Mai biét dugc c6 mot Leading mathematician tit Phap dén day 16p Master
4 Vien Toan 3 tuan nén Mai khong thi lai TOEFL nita va chon ra Vién hoc dé tim co hoi
LORs/lobby. Vi § xa nén lic ra hoc cac thay ¢ Vien gitip do rat nhigt tinh. Cling bat ngg,
Mai hoc dude 1 tuan thi dude gido st Phap dong § cho LORs, sau d6 GS con danh 2 ngay
thit bay va CN kiém tra lai luan van t6t nghiép cia Mai. Luan van khong lam dudc gi méi,
Mai chi doc lap chiing minh duge may b6 dé clia mot bai béo dang tren tap chi ctia Uc. Lic
gtii luan van cho GS, Mai dinh kém thém CV (Iy lich) va 1 ban tém tat huéng phat trién
luan van ma gido su huéng dan cii da giao cho Mai lam. Dén chiéu thit 2, Mai ngdi nghe GS
giang bai ma rat hoi hop vé tai lieu nho gido su kiém tra. Cubi budi hoc thi niém vui v& oa
khi GS dén va néi rang "I'm happy about those documents - t6i kha thich tha véi luan vin
ctia em". Ngay hom sau GS c6 thém mot budi néi chuyén véi Mai. GS héi vai cau vé luan
van, Mai tra 16i dude nén ong vui vé huéng dan thém mot hudng phét trién nita rat hay.
Ong goi ¥ gidi thieu Mai vao trudng dai hoc Chicago va Taxes- Austin, 1a hai chd 6ng than
thiét. Mai biét kha ning clia minh & dau nén tit chdi Chicago, con Texas, cudi cling mai
ciing khong nop ho so vi thu gidi thiéu ctia GS vé truong nay Mai chua nhan dude. Sai lam
ctia Mai la da khong xin LORs paper ngay lic GS dang con & Vién Toan, dang kha ranh
rdi, hdo hitng mudn viét LORs gitip minh. Sau nay c6 mot s truc tric xung quanh viéc
request LORs, GS chua hiéu nhiéu vé apply US, Mai thiéu kinh nghiem apply... Gido su
ciing da cao tudi (77) nén Mai khong mudn lam phién GS nhiéu vé viec LORs nay nita. Mai
tu contact, tim dugc strong lobby cua Prof TAMU, UF, OH va cing da c6 dugc TAship.
Chac mot phan 1a con gai nén duge wu tien hon. Mot mat thi CV, SOP, research plan ciia
Mai da chita mot cai LOR gian tiép ctia GS Phap do rdi. Nén c6 thé n6i Mai da dudgce su gitp
d& nhiéu nhat ctia GS d6 trong application ctia minh. Va Mai rat biét on ong vé diéu nay." [5]

VI. HANH TRINH CUA RIENG BAN?

Cau chuyén du hoc chic chan sé con nhiéu chuong méi, tinh tiét mdéi khi nhitng hoc
sinh, sinh vién nhut ban khéng ngiing tim toi va tiép can cac nguodn tri thitc méi. C6 thé du
hoc déi v6i mot s6 ban van la mot viéc xa voi, nhung tiép can dén vé6i luong tri thic tién
b, gitta thoi dai cong nghe thong tin, trong dé cé cac mén khoa hoc ty nhién nhu Toan
hoc 13 mot diéu gi d6 dau c6 may xa xo6i. Hay bat dau bang nhing buéc di nhd, wéc mo
16n ctia ban ciing tit d6 duge chap canh, bay xa. Va nhé rang:

" Hay luon vuon tdi bau troi, vi néu khong cham téi nhitng ngoi sao thi ban cing sé &
gitta nhing vi tinh td..."

TAI LIEU THAM KHAO

u hoc Lién X0 thot "bo me"”, Cong ty 1Tu van Du Hoc Baltic - Biesco va Mang-
1] Du hoc Lién X6 thoi "bd " C Tu van Du Hoc Baltic - Bi a M
duhoc.com,

http : //www.biesco.com.vn/apm/modules.php’name = News&file = article&sid = 1361,
truy cap ngay 17 thang 7 nam 2009.

[2] Tan man du hoc: Ha Huy Tai, dang trén mang Tréai tim Viét nam online,
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http : //ttvnol.com/forum/Duhoc/163396.ttvn , truy cap ngay 17 thang 7 nam 2009.
[3] 6 1 do dé du hoc Chau Au: Trung tam tu van du hoc toan cau ASCI,

http : //www.duhoctoancau.com/index.php?asci = t&c = post&cid = 3&id = 328.vip,
truy cap ngay 17 thang 7 nam 2009.

[4] Théo luan ca nhan gitta cac thanh vién cla trang web Vietphd.org
http : //vietphd.org/index.php , truy cap ngay 17 thang 7 nam 2009.

[5] Fall 2009: Két qua admission va nhitng kinh nghiém : Bai viét ctia rat nhiéu nghién
citu sinh trong dé c6 TNMai, sau khi da apply grad school thanh cong.

http : //vietphd.org/showthread.php?p = 35996#post35996 , truy cap ngay 17 théng
7 nam 2009.
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Hoc ToOAN bUGC GI?

Dich béi Luu Trong Luan*- Phan Thiét

\Y

Gi6i thieu. Khéng it 13n cic thiy cb gido, k& ca nhiing thiy cb kinh nghiém nhit, tam
huyét nhat véi nghé, vAn phai bbi rbi trudc cau hdi clia hoc sinh, sinh vién “Hoc toén duoc gi?”,
“Em s& lam dugc nhitng gi khi c6 tAm b3ng cl nhan toan, thac si todn?". Bai viét dudi day
khéng tr3 18i cho nhiing cau héi dé, nhung ¢ thé gidp ching ta tu tin hon véi cau tra 18i cla
minh. Chiing t6i cdm on GS Nguyén Tién Ziing d3 phat hién ra nguyén ban tiéng Anh cda bai
nay va anh Luu Trong Luin, mdt gido vién tiéng Anh & Phan Thiét d3 gitip chang tdi dich bai
viét sang Tiéng Viét.

Bing cip Toan hoc mang lai 1¢i ich gi?
Di nhién 14 cac ki nang tinh toan rdi, ban can gi phai thic mac chi.

Thuec ra, theo trang web ctia Khoa Toan DH Warwick, thi ban khong chi ¢6 dugc nhitng
k¥ nang tinh toan ma con dat dugc mot s6 ki nang thiét yéu khac nita.

Nhitng kj nang vé toan hoc

La mot sinh vién toan hoc, ban sé hoc tat cid nhitng mon chinh ciia toan hoc hién dai:
dai s6, giai tich, hinh hoc, thong ké va toan tng dung. Trong toan khéa hoc nay, ban sé
dugce hoc:

e Ngon ngit toan hoc va cac qui tic lap luan.

e Cach phat biéu mot ménh dé toan hoc chinh xac.

Cach chitng minh mot gid thuyét toan hoc ding hoac sai.

e Cach rut trich ¥ mdt bai toan trong sach.

Cach sit dung toan hoc dé miéu ta thé gisi tu nhien.

Nhitng ky nang phan tich

Mot khi da c6 bang cap vé toan hoc, ban sé khong bao gid chap nhan viéc lap luan hoi
hgt. Toan hoc mang lai cho ban kha niang:

1. Suy nghi mach lac

*Luu Trong Luan dich tit nguyén ban tiéng Anh “What Can You Gain From A Mathematics De-
gree?”, dang trén trang trang web: http://www.maths.warwick.ac.uk/pydc/white/skills.html va dudc
GS. Nguyén Tién Ziing gi6i thigu trén trang web http://zung.zetamu.com
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2.
3.
4.

D.

Luu y dén ting chi tiét
Lam cht nhitng ¥ tuéng chinh xéc va phtc tap
Lap luan phic tap

Xay dung nhitng 1y 1€ 16-gic va chi ra nhung 1y 1é phi 16-gic

Cac ky ning giai quyét van dé

Ban sé dugc giao cho vo s6 nhitng bai toan dé gidi quyét trong sudt khéa hoc. Trai
nghiém nay sé giip ban:

1.

d.
6.

Hé théng mot van dé bang nhitng 1y 18 chinh xac, nhan dang dude nhitng van dé then
chot

. Trinh bay mot giai phap r6 rang, dua ra nhitng gia dinh r6 rang

. Hiéu thAu mot van dé kho bang cach nhin vao nhing trudng hgp dic biét hodc nhing

van dé phu
Linh hoat va tiép can ciing mot van dé bang nhiéu quan diém khac nhau
Déi pho vé6i van dé mot cach ti tin, ngay ca khi chua c6 gidi phap ro rang

Tim kiém sy gitp d6 khi can

Cac ky nang tim toi

Trong qua trinh hoc, thinh thoang ban sé lam vao tinh huéng c6 gang hiéu duge nhitng
bai toan c6 vé qua kho va cd giai quyét nhitng van dé ma thoat dau tudng chitng nhu khong
thé. Ban c6 thé dudc giao viét nhitng bai luan va nhitng dy 4n khién ban phai ty minh tim
hiéu mot pham trit toan hoc ma ban chua biét gi. Viéc nay sé bién ban thanh mot nha diéu
tra nghiép dy, lan theo tiéng goi clia thong tin va ngudn cam hing. Ban sé c6 nhitng trai
nghiém:

1.
2.

5.

Tra cttu céc ghi chép vé bai gidng, gido trinh, cling nhut sach tham khao

X6i tung thu vién

. Tim kiém céac nguon thong tin tham khio

. Rt tia thong tin tit moi nha todn hoc ma ban gap (nhing sinh vién khac, sinh vién

da t6t nghiep, ngudi huéng dan va nhiing gidng vién)

Tu duy

Cac ky ning trao doi théng tin

Mot bang cap toan hoc sé phat trién kha nang nim bét va trao ddi ¢ mic do cao nhing
thong tin chuyén mon. Trong qua trinh nghe gidng, ban sé dugc yéu cau sap xép va luu trit
mot khoi lugng 16n thong tin toan hoc & dang néi ciing nhu viét. Nhitng bai tap vé nha,
va bat cit bai luan hay dir 4&n nao ma ban thyc hién, cling sé doi héi sy trinh bay mach lac
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theo ngon ngit toan hoc. Trong quéa trinh dude kém cap, ban sé tham gia trao ddi nhimg §
kién vé toan hoc v6i ngudi gidm sit clia minh va nhitng sinh vién cting khéa. Ban con tham
gia thao luan cac van dé toan hoc qua viéc déi thoai véi cac gidng vién va sinh vién cling
khéa. O nhitng nim cudi, ban c6 thé c6 co hoi gidng day nhiing sinh vién chua tét nghiep
khéac. Qua nhitng trai nghiép nay, ban sé hoc dugce cach:

1. Lang nghe hiéu qua

2. Viét tot cac van dé toan hoc

3. Viét luan va bao céo

4. Thuyét trinh mot van dé toan hoc truée cid nhom
Cac ky nang vi tinh

IT la tit viét tat clia Information Technology (cong nghé thong tin), bao ham nghia “bat
ctt thit gl ¢6 lien quan dén may vi tinh”. Trong sudt qua trinh hoc, ban sé dugc quyén st
dung céc tién ich cong nghé thong tin cta truong. Ban sé dugc:

1. St dung e-mail va truy cap internet
2. Hoc mot ngdn ngit 1ap trinh
3. Giai quyét cac van dé biang phan mém toan hoc

4. Hoc k¥ nang soan théo van ban, ké ca & dang chit viét thong thuong va dang ky hieu
toan hoc

Nhitng théi quen lam viéc tot

Dé tré thanh mot sinh vién toan hoc thanh cong, ban sé phai:

1. Ti mi va chiu khé trong cong viéc

2. T6 chitc t6t thoi gian biéu va ding han

3. Lam viéc dudi ap lyc, dac biét 14 khodng thoi gian gan ky thi

4. Lam viéc doc lap ma khong can gido vién hd trg thuong xuyén
5. Hgp téc v6i nhitng sinh vien khéc dé giai quyét cac van dé chung
Nhiing nét tinh cach hitu ich

Mot gido sut toan hoc ting néi véi mdi Iia sinh vién sip vao nam nhat ring bang cap
toan hoc sé thay déi ho sudt cd cudc doi. Vat 1on thanh cong véi nhiing § tudng khé hiéu
va cac van deé kho gidi quyét sé tao nén:

1. Tinh qud quyét
2. Tinh kién tri
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3. Tinh sang tao
4. Sy tu tin

5. Tinh than trong trong tu duy
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THAY VA TRO

Phan Thanh Nam*
Kinh tang cdc thay gido Todn pho thong

\Y

Ding truée Thay, tro nhu nhoé lai
Dé ngd ring minh méi 1 ming
Hay vuon théng, troi con cao ldm
Chit mam non ché ngd tai ning! .

Thay day riang hoc Toan 1a gian kho

Béi khat khao chang thé c6 bo

Nhu con thuyén di trén dong nude nguge
Vugt thac ghénh méi t6i bé tho.

Truée Toan hoc Thay biét minh hitu han
Ham thoi gian da chan béi hai dau

Song Thay van day tro tién buéc

Vi chan troi thuong cach béi vyc sau.

Hon moét néo duong tro ron budc

Véi bao nga ré & tuong lai

Mot ménh dé c6 hai diéu sai ding

Nhung doi Thay duong chon chéng con hai

Chiéu thu tim long tro ciing tim

Nhin béng Thay nghién ci khong gian
Duong Toan hoc tya dusng doi mudén huéng
Vong 16i Thay: diing ngai nhitng gian nan.

Nhan dip 20-11 nam 2001
Phan Thanh Nam, ldp Toan K00-03, THPT Luong Van Chdnh, Phi Yeén

*Nghién ctu sinh tai khoa Toan, DPH Copenhagen, Dan Mach
1C6 cau tho ring: "...Chit mam non ctt ngd tai nang" (khong nhé tén tac gia)
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