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Bai 1: Goi d 1a hiéu giita s6 16n nhat va s6 nho nhat giita n s6 thuc x;, xa, ..., X,
(n > 2). Ching minh ring ta c6 bat dang thirc

2
d
(n-1)d< D Ix—x, <t
I<i< j<n
Gidi:
Khong mit tinh tong quat, gia str x, <x, <..<x, =>d =x, —x,.
*) Trudc tién ta ching minh (n-1)d < > lx —x;| (1)

1<i<j<n
+) V6i n=2thi (1) hién nhién ding.
+) Gid st (1) ding véin =k tac la
(k-1)d< > lx—x;le(k-1)(x,-x)< D 1x-xI

1<i<j<k 1<i< j<k
Ta s€ ching minh (1) ding v6i n=k+1. That vay:
k(xk+l_xl):(xk+l_xl)+(k_1)(xk+l ) (k 1)( xl)

k
S(xk+1—xl)+2(xk+l—x,)+ z lx, —x; 1= z Ix, —x; |

i=1 1<i< j<k 1<i< j<k+1
Vay (1) ding véin=k+1.
Suy ra (1) dugc chirng minh va dang thtrc xay ra khi it nhat »—1bién bang nhau.

n*d

2)

I<i< j<n

N Ao oo 2 f0 oo d
Khong mat tinh tong quat, gia st 5 =% <x,<..<x, =—

N A N N A 5 2 . d N A N ) A A A
(vin€u x, =a thita tru tat cd cic x,di a +Ethl bat dang thirc ban dau khong doi)

Ta c6:
PIREEEALEDY (xj—x) Z[ i-1 (”_’)]x = i—1-n)x,
1<i<j<n I<i<j<n i= l
SZ|2i—1—n||x,.|SZn:|2i—1—n|%
i=1 i=1
+) Véin=2k
2
3) = Y Ix-x 1< {i (2k +1-2i)— i(2k+1—2i)}i:2k2£:nd
1<i<j<n ! i1 i=ral 2 2 4
= (2) ding.

+) Véin=2k+1

K+l 2k+1 2% +1)° 2
3= Ix,—les{2(2k+2—2i)—Z(2k+2—2i)}%:(2k2+2k)%s( kz) d_md

i=1 i=k+2 4

1<i<j<n
= (2) ding. 7 7 o
Vay (2) dugc ching minh va dang thtrc xay ra chang han nhu céc bién bang nhau.

Bai 2: Tim tit ca cdc ham sé lién tuc £ R* — R* thoa man diéu kién
Fe=[fOI' [r»m] (V61 Vx,ye R"). (D

7
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Giai:
Gia st ton tai ham f thoa man deé bai.
HTir (1) chox=y=ltaduge:  f(1)=[f ()] = £(1)=1
+)Tur (1) chox = y ta duoc: f(x*)= [f(x)]“ (véi Vxe R") (2)
+ Dt f(x)=[g(x)]""  (véi YxeR").
Vif liéntuc, ff R" 5 R" =g liéntucvag: R* > R"

+) Tir (2) suy ra [g(xZ)]“E‘“ “[e(x) "™ (v6i Vxe R \{1})
@g(xz):g(x) (voi Vxe R*\{1})
@g(x)zg(xéJ (voi Vxe R"\{1})

+) Voi Vxe R \{1}ta cé:

1 1 L x 1
g(x)=g(szzg(x“]z...zg(xsz:...: lim g(xz"ng(lim xz"J:g(l)za(ae ]R*)

1 1
(do g lién tyc trén R'nén lim g (xz” J =g ( lim x? j).
Viy g(x)=a  (v6i Vxe R*)(aec R*1a mot hing sd)
Suyra f(x)=a™ (v6i Vxe R")(ae R"1a mot hang s6)
Thir lai thay dung.
Két ludn: Vay f (x)=a™ (véi Vxe R*)(ae R*1a mot hang s6) la ham duy nhit thoa

man dé bai.

Bai 3: Trén dudng chéo AC cua tir gidc ndi tiép ABCD lay diém L sao cho AB = AL. Trén
tia DC lay diém F sao cho DB = DF. Diém E d6i xting v6i B qua AD. Chiing minh rang
cic diém F, L va E nam trén mot duong thang.
Goi M, N, P lan luot 12 chan c4c dudng vudng géc ha tir B xuéng AD, AC, DC.
Suy ra M, N, P thang hang (dudng thang Simson).
Trén duong thing MN liy diém K khac phia voi N dbi véi BE sao cho ZBKE = 90°.
Ta co:
(BK.BE) =~ (VK. ME) =~ (VP MB) =~ (DP, DE) =~ (DC, DB) = (BF, BF | =~ (AC. AB)
2 2 2 2 2

E(ﬁvﬁ) = (mod 27)

— ABKE ~ ABNL ~ A BPF = 3£ _ BL _BF_
BK BN BP
Xét phép vi tu quay: V, o Qs K—EN-—LP—F

K, N, P thang hang — E, L, F thang hang (diéu phai chttng minh).
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Bai 4: Tim tat ca cic cip s6 nguyén duong x, y thoa min phuong trinh:
2x(xy — 2y —3) = (x+y)3x + y). (D)
Giai
(D (:)(3—2y)x2+2(4y+3)x+y2=0 2)
Coi (2) 1a phuong trinh bac 2 4nx (do ye Z* =3-2y#0) ¢
A =(4y+3) =y (3-2y) = 2y +1)(y+3)’
Dé (2) ¢6 nghiém nguyén duwong thi A’ phai 12 s6 chinh phuong.
=2y+1=(2k+1) (ke Z") & y=2k"+2k(ke Z")
Khi d6 (2) c¢6 nghiém duong:

. 4y+3+2k+1D(y+3) k404 y+9k+12
2y-3 2y-3
x€Z & y+9%k +12:2y -3 & 2k> +11k +12:4k> + 4k -3
Lai c6 2k> +11k+12<4k* +4k-3 <k >5

Vay nén ta chi xét voi ke {1;2;3;4;5}
+)k=1= y=4= x=8(thda man)
+)k=2= y=12= x=6(thdéa man)

+)k=3:>y=24:>x=%e£ Z (khong théa man)
593 " , <
+)k=4:>y=40:>x=7eEZ(khong thda man)

+)k=5= y=60= x=8(thdéa man)
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K&t lugn: Phuong trinh da cho ¢ cdc nghiém nguyén duong

(x:y)e{(8:4):(6:12);(8:60)}

Bai 5: Cho ban ¢ 7 x 7 6. An ¢6 1 quin unomino gdm 1 6 vudng, con Binh ¢ 1 quéin
trimino hinh chit L va 15 quén trimino hinh chit I.
a) Chung minh ring An c6 thé dit quan unomino ctia minh vao mot 6 nao d6 ciia ban
¢ dé Binh khong thé phu phan con lai bang céc quén trimino ctia minh.
b) Bay gio gia su Binh c6 2 quan trimino hinh chit L va 14 quan trimino hinh chir L.
Chting minh rang cho dit An dat quan unomino vao 6 nao bat ky, Binh déu c6 thé
pht phan con lai bang cdc quén trimino ctia minh.

Giai
a) Ta danh so vao cac 6 cta ban co (nhu hinh vé):

Umomino

Trimino chit L
Trimino chir I
Ta thay quan trimino chit L phu 3 6 thi tong cdc s6 trong 3 6 d6 khong chia hét cho 3
quan trimino chit I phi 3 6 thi tong céc s6 trong 3 6 d6 chia hét cho 3

Néu quan unomino ctia An dit vio 6 dau tién (hinh v&), gia sir Binh c6 thé phu
phan con lai bang cdc quan trimino cﬁa minh.

= céc 6 dugc phu c6 tong cic sb trong d6 s& khong chia hét cho 3

Ma ta lai thiy tong céc sb trong céc 0 con lai cua bang 12 6 1a mot sb chia hét cho 3
Tir hai diéu trén = mau thuan = diéu gia st 1a sai = diéu phai chtimg minh.

b) Do tinh doi xrng cta hinh vudng nén ta cé thé gia su quan unomino cia An dat &
mot trong cdc 6 mau tim (hinh v¢)
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Ta s& ching minh két qua manh hon 1a: An ¢6 1 quan unomino gdm 1 6 vudng,
Binh ¢6 2 quén trimino hinh chit L va 3 quén trimino hinh chir I thi cho du An dat quan

unomino vao 0 nao bat ky trong ban c¢ kich thudc 4 x 4, Binh déu c6 thé phu phan con lai
bang cic quan trimino cua minh .

Do hinh vudng c6 tinh d6i xirng nén ta chi xét quan unomino ctia An dat & mot
trong cdc 6 mau do (hinh vé&)

Hon nira ta thdy dit An c6 dit quan unomino ctia minh vao mét trong ba 6 d6 thi
Binh déu c6 thé dat quan trimino chir L cua minh dé tao thanh hinh vudng 2 x 2 6. Cac 6
con lai ta c6 thé dat cadc quan nhu hinh vé.

Nhdn xét:

0 y a)taco thé chi ra tit ca cdc 6 ma khi An c6 thé dat quin unomino cua minh
vao thi Binh khong thé phu phan con lai bang cdc quan trimino ctia minh 1a cdc 6 thudc
vién ngoai ban cd va thude 2 truc dbi xtng (khong phai 1a dudng chéo)

+) Ta c6 thé téng quét bai nay cho ban co 3k + 1) x 3k + 1) 0.



