SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH THCS

TINH QUANG NINH Mon thi: TIN HQC - Bang A
) Thoi gian lam bai: 150 phiit, khong ké thoi gian phat dé
DE THI MINH HOA (Bé thi nay co 03 trang)
TONG QUAN DE THI
. A1 Tép Tép Tép Bo nh¢ | Thoi gian | .
Bai Tén bai chwong trinh|  dir lidu két qua (MB) | (giay) |>€™

1 | Can bac hai rgc.* rgc.inp rgc.out 1024 1 6

2 | Bongda bal.* bal.inp | bal.out 1024 1 6

3 | Sb 16n nhat max.* max.inp | max.out 1024 1 5

4 | Day hai hoa seq.* seq.inp seq.out 1024 1 3

Dau * dugc thay thé boi cpp hodc py cua ngdn ngir 1ap trinh duoc str dung tuong tmg 13 C++ hodc
Python.
Hay lap trinh giai cac bai toan sau:
Bai 1. Ciin bac hai (6 diém)
Ho6m nay, 16p cia An 1am bai tdp mén Toan vé ndi dung dua thira s6 ra ngoai dau can. Co gido giao
bai tap v& nha 1a cho trudc s6 nguyén duong n, hiy tim hai s6 nguyén duong x, y sao cho Vn=xx+y
v6i x 16n nhat.
Vi du:
e V6in=18:do V18=3xy2 nén x=3,y=2;
e Véin=7:do7=1x+7 nén x=1,y=7,
e Véin=4:doV4=2x+1nén x=2,y=1.
Dir liéu: Vao tir tép vian ban rgc.inp gdm mot dong chira sé nguyén
[1<n<10").
Két qua: Ghi ra tép vin ban rgc . out gdm mot dong chira hai sb nguyén x va y.

Vi du:

rgc.inp rgc.out
18 3 2
7 17
4 21

Rang bugc:

e (0 30% sb test tng voi 30% s6 diém théa man: 1<n<10’;

*  30% so0 test khac ung voi 30% so diém théa man: 1<n<107;

*  40% so0 test con lai tng voi 40% so diém: Khong c¢6 thém rang budc nao.
Bai 2. Bong d4 (6 diém)
Trong mot giai dau bong da cé n doi bong tham gia. MJi doi bong phai da véi mbi doi bong khac ding
2 tran lugt di va vé, trong do6 ¢6 1 tran trén san nha va 1 tran trén san khach.
M&i d6i bong i ¢6 2 trang phuc thi ddu, 1 trang phuc danh cho san nha c6 mau duoc biéu dién boi sb
nguyén X;, con 1 trang phuc danh cho san khach c6 mau duoc biéu dién bai s6 nguyén y; (X,-?f yi). Céc
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trang phuc ctung mau thi dugc biéu dién boi cing mot s6 va cac trang phuc khac mau thi dugc biéu
dién boi céc so khac nhau.

Trong mdi tran ddu, mot doi mac trang phuc san nha, mot ddi mac trang phuc san khach. Tuy nhién,
néu hai déi cung mau trang phuc thi doi khach dugc phép thay trang phuc san nha cua minh.

Hay tinh xem trong giai du, mdi doi mic bao nhiéu lan trang phuc san nha va bao nhiéu lan trang
phuc san khach.

Dir liéu: Vao tr t8p van ban bal.inp. Dong dau tién chira sé nguyén
(ZSnS 105). Dong thir i trong n dong tiép theo chira hai s6 nguyén X;, y; |1<x,, y,< 109;xi¢yi .

Két qua: Ghi ra tép vin ban bal.out gom n dong, trong d6 dong thtr i chira hai s6 nguyén tuong
ung 1a so lan mac trang phuc san nha va san khach cua doi bong i.

Vi du:
bal.inp bal.out
3 31
4 7 4 0
7 4 2 2
4 2

Rang bugc:

o (06 40% sb test tng voi 40% s6 diém théa man: 2<n<1000;

e 30% s test khac tmg véi 30% sb diém thoa man: 1<x,,y,<10°;

e 30% sd test con lai tmg v6i 30% sb diém: Khong co thém rang budc nao.
Bai 3. S6 16m nhét (5 diém)
Cho hai s6 nguyén duong a va b. Hiy tim s6 ¢ 10n nhat chira tat ca cac chit s6 ctia a va b, trong d6 thir
tu xuat hién cac chir so cua a va b dugc gilt nguyén.
Dir liéu: Vao tir tép vin ban max . inp. Dong dau tién chira s nguyén duong a va dong thir hai chira
s0 nguyén duong b (a,b cé khong qua 1000 chir so).

Keét qua: Ghi ra t€p van ban max . out géom mot dong chira so ¢ tim duogc.

Vi du:
max.inp max.out
20 421810
4181

Rang budc:
e (6 40% sb test g véi 40% s6 diém thoa man: a c¢6 1 chi so;
* 30% s0 test khac ung vdi 30% so diém thoa man: Khong c6 chit so nao cua a xuat hién trong b;
*  30% so test con lai tng v6i 30% s0 diém: Khong c¢6 thém rang budc nao.
Bai 4. Day hai hoa (3 diém)
Qua sinh nhat ctia An 1a mot bo khéi 1ap phuong xép hinh. An xép thanh mét day gom n thap, thap thir
i cddocaolaa.
An it ¢6 cam tinh vai s6 nguyén k, vi vay ddy lién tuc cac thap dugc coi 1a hai hoa néu ching c6 do
cao trung binh 1a k.
Cho n,k va a; véii=1,2,...,n. Hiy x4c dinh ddy thap hai hoa dai nhat: do dai cua day tim duoc va sd
thr ty cua thap dau tién. Néu ton tai nhi€u day cung dd dai thi chi ra day thap c6 vi tri dau nho nhat.
Neéu khong ton tai day thap thi dua ra mdt so 0.
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Vi du véi n=5,k=3 va d6 cao cta cac thap 1a 1,2,3,4,6. Dy thap hai hoa dai nhit 1a diy cac thap
2+3+4
3
dai bang hoic 16n hon né. Diy hai hoa nay c6 d6 dai bang 3 va s th ty ciia thap dau tién 1a 2.

tir vi tri thir 2 dén 4, vi nd c6 dd cao trung binh la =3=k va khong c6 day hai hoa nao c6 dod
Dir liéu: Vao tir tép vin ban seq. inp. Dong dau tién chia hai s6 nguyén n va
(1Sn£105,1£ks 109). Dong thtr hai chira n sb nguyén d,,d,,...,d,.

Két qua: Ghi ra tép vian ban seq. out mot dong chira hai s6 nguyén tuong tmg 1a d6 dai cua diy tim
duoc va so thir tu cua thap dau tién hoac mét s6 0 néu khong ton tai day.

Vi du:
seq.inp seq.out
5 3 32
12346
32 31
213
4 3 0
1256

Rang budc:
e (C630% sb test ing vdi 30% s6 diém thoa man: 1<n<10%
e 30% sd test khac ung véi 30% sd diém thoa man: 1<n<10%
* 40% soO test con lai tng v&i 40% s6 diém: Khong cé thém rang budc nao.

HET

- Thi sinh khong dwoc sw dung tai liéu;
- Giam thi khong giai thich gi thém.

Ho vatén thi sinh: ..........cccoiiiiiiii e, SO bA0 danh: ...,
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SO GIAO DUC VA PAO TAO HUONG DAN CHAM THI CHON HQC SINH GIOI
TINH QUANG NINH CAP TINH THCS
Mon thi: TIN HQC - Bang A
BE THI MINH HOA (Huong dan nay co 06 trang)
I. HUONG DAN CHUNG

1. Giam khao nghién ctru dé, hudng dan chim, test, code;

2. Chép bai cua thi sinh vao mdy chdm. Kiém tra bai thi sinh trén gidy in va trén may dam bao
trung khop;

3. Thyc hién cham bai trén may chém (bai thi cta thi sinh dwogc chdm trén may tinh bang phan
mém chim thi Themis, ban quyen ctia Cuc Quan 1y chat luong);

4. Kiém tra két qua cham bai (kiém tra lai cc bai c6 két qua nhu khong ton tai bai, 151 bién dich,
céc bai bi 0 diém, . s

5. Tong hop két qua cham bai cua thi sinh. Diém bai thi duoc xuat tir phdn mém chim thi, khong
quy tron diém cua ting cau, diém cua bai thi;

6. Sau khi chdm bai xong, giam khao luu lai toan bo dir liéu cta cham thi bang phan mém chim
thi Themis (Ky thi — Ghi ky thi), ghi ra dia CD va ndp cho hdi dong chim thi dé luu.

IL. PAP AN, BIEU PIEM
Bai 1. Ciin bac hai (6 diém)
Phan b6 diém
e (0 30% sb test tng voi 30% s6 diém théa min: 1<n<10’;

e 30% sd test khac ung voi 30% sd diém théoa méin: 1<n<10°;
*  40% so0 test con lai tng voi 40% so diém: Khong c¢6 thém rang budc nao.

CAu hinh bai thi

=
Cau hinh bai thi BO test
Tén (cac) file dir liéu: Diém Gidi han Gidi han  ~
rgcINP Q Tén 20 test¥ cliatest  thdi gian (gidy) bé nhd (MiB)
Dung ludng vao chuan Thiét lap chung L : S
testOl
Tén (cac) file két qua:
test02
rgc.OUT Q
test03
Dung ludng ra chudn
test04
Trinh cham: test0S
ClLinesWordsIgnoreCase. ¥ test06
¥ C6 cham bai nay test07 v
) = " _ 5.0
? Hudng dan <? &/ Ghinhan H} x Hiy bé

Huéng dén giai
Subtask 1 (30%): 1<n<10°
TacdVn=xVy = n=x>.y.

USRI \ A \1s R L1 1A A NI S
Duyét cac gia tri y tr 1 dén n va kiém tra n c6 chia hét cho y hay khong va ; c6 1a so chinh phuong

hay khong. Néu c6 thi ta tinh x= \/E
y

Vi ta cin tim x 16n nhét, tirc 13 y nho nhét, nén khi tim duoc cip (x, y| du tién ta s& ghi ra két qua va
két thuc chuong trinh.



D¢ phuc tap thuat toan O (n]
Subtask 2 (30%): 1<n<10’
Nhén thy rang 1< x<+/n va cn tim x 16n nhat, do d6 ta chi cin duyét cc gia tri x tir [ v/n [ vé& 1. Vi
mdi gia tri x, ta can kiém tra n c¢6 chia hét cho x* hay khong. Néu c6 thi ta s& tinh Y Z%. Khi tim duoc
cdp [x, y| dau tién ta s& ghi ra két qua va két thiic chuong trinh.
Trong subtask ndy, x va y chi dung kiéu sé nguyén f b.
D¢ phuc tap thuat toan O (\/E )
Subtask 3 (40%): Khong c¢6 thém rang bugc nao
Thuat toan trong subtask 3 nay gidng v6i subtask 2, nhung can khai bao x, y kiéu sé nguyén long long.
Bai 2. Béng da (6 diém)
Phan bo diém
e (6 40% sb test g véi 40% s6 diém thoa min: 2<n<1000;

e 30% s test khac Gmg véi 30% sb diém thoa man: 1<x,,y,<10°;
*  30% sO test con lai tng v6i 30% s6 diém: Khong c6 thém rang bude nao.

C4u hinh bai thi

=
Cdu hinh bai thi BO test
Tén (cac) file dir liéu: Diém Gigi han Gidihan ~
balINP Q Tén 20 testw¥ clatest  thai gian (giday) bd nhd (MiB)
Dung ludng vao chudn e e 2 s
Test01
Tén (cac) file két qua:
Test02
bal.oUT Q
= Test03
Dung ludng ra chuan
Test04
Trinh cham: Test05
ClLinesWordsIgnoreCase. ¥ Test06
¥ Co cham bai nay Test07 v
. z ¥ 4 e — ’ s
? Hudng dan <:3 &/ Ghinhan &? x Huy bo

Huéng din giai
Subtask 1 (40%): 2<n<1000

Goi cnt 1]i], ent 2]i] 14n luot 14 s6 1an mic trang phuc san nha, san khach cua doéi
li=1,2,...,n). Ban dau ta khéi tao cnt 1[i|=cnt 2[i|=0.

V6i mdi tran déu gitta doi nha i va doi khach i=1,2,...,n;j=1,2,...,n;i#j):

¢ DaGi i luon mac trang phuc san nha. Do do tang s6 1an mac trang phuc san nha cia doi i 1én 1,
tire 1a tang cnt 1]i 1én 1;

e Kiémtra do1 j mac trang phuc sén khach hay san nha:
o Néu y|j|#x|i] thi d6i j can mic trang phuc san khach, tirc 1a tang cnt 2| j| 1én 1.

o Néu y|j|=x]i] thi d¢i j cAn midc trang phuc san nha, ttc 1a cnt 1] j] 1én 1.

Do phtrc tap thuat toan la O(nz).



Subtask 2 (30%): 1<x,,y,<10°

Dau tién ta nhan thdy rang mdi doi i s& thi diu (n—1) tran san nha. Trong céc trdn nay, doi i s& mic
trang phuc san nha.

Mat khéac doi i s& thi ddu (n—1) tran san khach véi cac doi bong j con lai. Néu trang phuc san khach
cua doi i trung véi trang phuc san nha cua doi j thi doi i s€ mac trang phuc san nha. Do dé néu ta goi
cnt|c] 1a s6 ddi bong c6 trang phuc sdn nha mau c thi sb 14n doi i mic trang phuc san nha khi thi diu
trén san khach 1a cnt { yli H Mang cnt nay can dugc tinh toan tir trudc.

Vay téng s6 1an doi i mic trang phuc san nha 1a (n—1)+cnt [y [IH

Vimdi d6i sé& thi ddu 2(n—1) tran nén s 1an mic trang phuc san khach cua doi i 1a:
2[n—1)—((n—1)+cnt[y{iH)Z(n—l)—cnt[y{iH

Trong subtask nay, do 1<x;, y,<10° nén ta c6 thé dung bién cnt kiéu mang.

Do phc tap thuat toan 1a O(n.

Subtask 3 (30%): Khong c¢6 thém rang bugc nao

Thudt toan trong subtask 3 nay gidng nhu subtask 2, nhung c6 mét diém khac 1a do 1<x,,y,<10° nén
ta khong thé dung bién cnt kiéu mang ma can dung kiéu map thay thé.

D0 phuec tap thuat toan 1a O (n)

Bai 3. S6 16n nhit (5 diém)
Phan b6 diém
o (06 40% sb test g véi 40% s6 diém thoa man: a c¢6 1 chit sb;

* 30% s0 test khac ung vdi 30% so diém thoa man: Khong cé chit so nao cua a xuat hién trong b;
*  30% s0 test con lai tng véi 30% s6 dieém: Khong c6 thém rang budc nao.

CAu hinh bai thi

RN
Cau hinh bai thi BO test
Tén (cac) file dir ligu: Piém Gidi han Gigihan =
maxINP Q Tén 20 test¥  cuatest  thai gian (gidy) bo nhd (MiB)
Dung ludng vao chuan Thiét lap chung i . s
TestO1
Tén (cac) file két qua:
Test02
max.OuUT Q
Test03
Dung ludng ra chudn
Test04
Trinh cham: Test0S
ClLinesWordsIgnoreCase. v Test06
v C6 cham bai nay Test07 3
. = » - = — Y -
? Hudng dan (:3 &/ Ghinhan h} x Hiy bd

Huoéng dén giai

Do céc sb a,b c6 tdi da 10° chit s6 nén ta can luu trit cac sé a, b bang kiéu xau.
Goi m,n 1an luot 12 s chit s6 cta a, b.

Subtask 1 (40%): a c6 1 chir sb

Ta tim chir so0 dau tién trong so b ma nho hon chir s0 duy nhat ciia a. Sau d6 chén chir s6 cua so a vao
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vi tri nay trong s0 b. Truong hop néu khong c6 chir sO nao trong b nho hon chir so cua a thi ta chén
chir s0 cua a vao cuoi b.

Do phirc tap thuit toan 12 O|n.

Subtask 2 (30%): Khong c6 chir s6 nao ciia a xuat hién trong b

Ta str dung hai con tr6 i, j dé duyét qua ting chir s6 cua sb a, b.

Do khong c6 chit s6 nao cia a xuat hién trong b nén chi xay ra hai trudng hop sau:

e ali|>b[j]: Thém chit s6 ali] vao cudi sé ¢ hién tai va ting con tro i 1én 1;
e ali|<b]j: Thém chit s6 b j| vao cudi sb c hién tai v ting con trd j 1én 1;

Viéc duyét trén s€ dung khi i hoac j dén chit so cudi cung ctiia a va b. Cuoi cung ta thém cac chir sO
con lai chua dugc xét cia a hoac b vao cuoi so c.

string a, b, ¢ ="";
cin >> a >> Db;
int m = a.size(), n =
while (i < m && j < n) {
if (ali] > b[3])
c += ali++];
else
c += b[Jj++];

b.size(), 1 = 0, j = 0;

}
while (i < m)

c += alit++];
while (j < n)

c += b[j++];
cout << ¢ << "\n";

Do phirc tap thuat toan 13 O (m+n).

Subtask 3 (30%): Khong c¢6 thém rang bugc nao

Ta st thuat toan d trinh bay trong subtask 2 nhung by gid phai xét thém truong hop khi ali|=b|j].
Khi d6 ta can tiép tuc so sanh cac chir so tiép theo cho dén khi tim thay chir so dau tién ctia a va b khac
nhau hodc dén khi mot trong hai xau két thic. Néu mot trong hai xau c6 chit so 16n hon, thi thém chir
s0 & xau do vao két qua. Ta cod thé thay thé viéc tim ki€ém nay bang so sanh xau con cua a tur vi tri i dén
hét xau va xau con cua b tir vi tri j dén hét xau.

string a, b, ¢ ="";
cin >> a >> b;

int m = a.size(), n = b.size(), 1 =0, j = 0;
while (i < m && j < n) {
if (a.substr (i) >= b.substr(j))
]

’

c += ali++
else
c += b[j++];
}
while (i < m)
c += alit++];
while (j < n)
c += b[j++];
cout << ¢ << "\n";

Do phurc tap thuat toan 1a O (m2+n2).
Bai 4. Day hai hoa (3 diém)
Phan b6 diém
o (C030% sb test tng voi 30% s6 diém thoa man: 1<n<10%

e 30% sd test khac ung véi 30% sd diém thoa man: 1<n<10%
* 40% so0 test con lai ing vai 40% s6 diém: Khong cé thém rang budc nao.



CAu hinh bai thi
C4u hinh bai thi BO test
Tén (cac) file dir ligu: Piém Gigi han Gigi han =
seqINP ‘ Q Tén 50 test¥  clatest  thdi gian (gidy) bé nho (MiB)
Dung ludng vao chuan Thiét lap chung l ODGH 1” 1024[
Tén (cac) file két qua: fesot I “ “ I
— Testo? | | | |
seq.OUT ]CZ
e Tesos | n n |
ung luéng ra chuan
Testod | | | |
Trinh cham: Temﬂsl Il ‘I |
[ClLinesWordsIgnoreCase. vl Testos | H H |
v €6 cham bai nay Testo7 | | | =

? Huong dn ¢ &/ Ghinhan # K Hiybo
Hudéng dén giai
Subtask 1 (30%): 1<n<10

Xét moi day con gom céc thap lién tiép a,,4;,4,...,4, voi 1<I<r<n.

Vé6i mbi ddy con, tinh do cao trung binh va néu diy con 14 hai hoa (d6 cao trung binh bing k) thi cap
nhat lai ddy con hai hoa dai nhat va vi tri dau tién cua day con.

int pos, mx = 0;
for (int 1 = 1; 1 <= n; 1++)
for (int r = 1; r <= n; r++) {
// xét day con all], ..., alr]
long long sum = O;
for (int 1 = 1; i <= r; i++)
sum += al[i];

if (sum == 1LL * k * (r = 1 + 1) &&
(r -1+ 1>mx [|] (r -1+ 1 =mx && 1 < pos))) {
pos = 1;

mx = r - 1 + 1;
}
}
if (mx > 0)
cout << mx << " " << pos;
else
cout << 0;

D¢ phuc tap thuat toan 1a O (ns).
Subtask 2 (30%): 1<n<10’
Ta cai tién thuat toan trong subtask 1.

Vi moi day con, tinh d6 cao trung binh bang ki thuat tién xur ly tong tién t6. Goi s;=a;+a,+...+a,;, ta
tinh S; bang cong thtrc truy hoi nhu sau:
° 50:0;
e §,=s, ,+a;voii=1,2,...,n;
Khi d6 tong cac so cua day con a;,4a,,,,...,4d, 1a S,—S;_;. Day con nay la hai hoa khi va chi khi:
Sr_sl—l _
r—I+1
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Mot chu ¥ khi viét chuong trinh 13 phép chia trén c6 thé din dén sai sb, vi vay ta viét diéu kién trén tro
thanh: s,—s,_,=klr—I+1].
long long s[100001];

s[0] = 0;
for (int 1 = 1; i <= n; i++)
s[i] = s[i - 1] + alil;
int pos, mx = 0;
for (int 1 = 1; 1 <= n; 1++)
for (int r = 1; r <= n; r++) {
long long sum = s[r] - s[l - 1];
if (sum == 1LL * k * (r — 1 + 1) &&
(r -1 +1>mx || (r -1+ 1==mx && 1 < pos))) {
pos = 1;
mx = r - 1 + 1;
}
}
if (mx > 0) cout << mx << " " << pos;

else cout << 0;

Do phtc tap thuat toan 1a O (nZ).

Subtask 3 (40%): Khong c¢6 thém rang budc nao

Giam cac phan tir a; di k don vi. Khi d6 mét day con 1a hai hoa khi va chi khi tong tat ca cac phan tir
cua day con bang 0.

Tiép theo, thay vi xét moi ddy con, ta xét phan tir cudi cing cta diy con. Gia sir chi sé phan tir cudi
cung cua day con la (r=1,2,...,n). Theo nhu nhan xét & trén, cac day con hai
hoa c¢6 chi s0 phan tir cudi cung 13 r, s& c6 chi so phan tir dau tién I (1<1<r| thda man:

a+a,+...+a,=0 = s,—s,_ ;=0 = s,=s,_,

Hon nira ta can tim day hai hoa dai nhat, nén ta can tim chi so I nhé nhat (1 <l<r| ma S,_1=S,, tuc la
tim tong tieén to dau tién co6 gia tri bang S,.

Dé 1am duoc viée ndy, ta s& xét r 1an luot tir 1 dén n, voi mdi r ta tinh tong Z tLa+a,+...+a,. Khi doé
xdy ra hai truong hop:

e Néu trudc d6 chua xuét hién tdng tién 5 nio bang Y ¢ thi s& khong c6 day hai hoa nao két
thic tai r ca va ta ghi nhan tong tién to Z { xuét hién dau tién tai chi sé r: id {;

e Néu truéc d6 da xuat hién tong tién t6 bing . ¢ thi ton tai day hai hoa dai nhat két thuc tai r
v6i chi s6 phan tir dau tién 1a [=id ¢ va c6 do dai la r—I+1.
Mit khac chu ¥ rang tong z & ¢6 thé rat 16n (co thé dat t6i 10') nén ta khong thé cai dat id bang
mang dugc, ma can cai dat bang ciu trac dit liéu map.

for (int 1 = 1; i <= n; i++)
ali] -= k;

int pos, mx = 0;

map<long long, int> id;

id[0] = 0;

long long sum = 0;

for (int r = 1; r <= n; r++) {
sum += alr];

if (id.find(sum) != id.end()) {
int 1 = id[sum] + 1, len = r - 1 + 1;
if (len > mx || (len == mx && 1 < pos)) {
pos = 1;
mx = len;

}
}

else id[sum] = r;



if (mx > 0) cout << mx << " " << pos;
else cout << 0;

Do phuc tap thuét toan la O (n log,n|,
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