SO GIAO DUC VA PAO TAO KI THI CHON HQC SINH GIOI LOP 9 CAP THANH PHO

HA NOI NAM HOQC 2020 - 2021
Mén thi: TIN HQC
PE CHINH THUC Ngay thi: 13/01/2021
Thoi gian lam bai: 150 phuit
(Pé thi gom 03 trang)
Tong quan bai thi
STT |  Tén bai en Tén tép Tén tp pigm | [no1sgian
chuong trinh dir li¢u vao két qua ra toi da
Bai 1 | Tich lon nhat MAXPRO.* MAXPRO.INP | MAXPRO.OUT 6,0 1 giay
Bai 2 | Bo phiéu VOTE.* VOTE.INP VOTE.OUT 5,0 1 giay
Bai 3 | Xoa dong DELROW.* DELROW.INP | DELROW.OUT 5,0 1 giay
Bai 4 | Tang bang ITABLE.* ITABLE.INP ITABLE.OUT 4,0 1 giay

Chii y: Diu * dwoc thay thé béi pas, cpp hodc py tity thudc vao ngén ngii lap trinh ma thi sinh sir dung.

Bai 1. (6,0 diém) Tich 16n nhat — MAXPRO.*

Cho ba sé nguyén a, b, c va mét sé nguyén duong M.

Yéu cqu: Hay tim tich Ién nhat duoc tao boi hai trong ba sb a, b, c. Vi két qua cd thé rat 16n nén chi can in
ra phan du khi chia cho M.

Dir liéu: vao tir tép van ban MAXPRO.INP: gom bén sé nguyén a, b, c, M.

Cdc s6 cach nhau mét déau céch.

Két qua: ghi ra tép van ban MAXPRO.OUT: mét sb nguyén duy nhat 1a két qua cua bai toan.

Vi du:

MAXPRO.INP MAXPRO.OUT Giai thich
3254 3 Tich 16n nhat: 3 x 5 = 15.
15 chia 4 du 3. Két qua la 3.
2 -3 -2 100 6 Tich 16n nhét: (=2) X (=3) = 6
6 chia 100 du 6. Két qua la 6

Gioi han:
e CO 70% sb test twong wng vai s6 diém ¢ |al, |b], |c] < 10%,1 < M < 10°;
e 30% sb test con lai twong (ng vai s6 diém co |al, [b], |c] < 108,1 < M < 108,

Bai 2. (5,0 diém) Bé phiéu — VOTE.*
Chuan bi Gala mimng nim méi Tét Tan Siru 2021 cia cong ty HiTech, ban giam doc quyét dinh co giai
thuong dac bi¢t cho thanh vién cta cong ty. Sau khi dua ra céc ti€u chi danh gid, viéc bau chon s& duoc
thue hién béng cach tt ca cac thanh vién s& duoc bo phiéu cho nhau.
Hinh thac bo phiéu dugc thuc hién théng qua phiéu bau chon online. Danh séch céc thanh vién caa cong
ty dwoc niém yét va quy dinh 12 s6 thir ty tir 1 dén N (1 < N < 5000), twong tng véi N 6 trén phiéu bau
chon. Sau khi thuc hién, ban t6 chic thu dugc cac danh séch phiéu twong Gng cua cac thanh vién cong ty.
Trong mdi phiéu bau chon, gia tri 6 & vi tri trong wng ghi "X" 1a bau chon cho nguoi d6, 6 ghi "0" 1a khéng
bau chon (coi cac trudng hop bau chon khéng hop 1é 1 khong bau chon).
Yéu cau: Em hdy gilp ban t6 chirc dua ra danh sach cac nhan vién c6 phiéu bau chon cao nhit.
Dir li¢u: vao tur tép van ban VOTE.INP:

e DONg dau tién gdom sé mot s6 nguyén duong N (1 < N < 5000) 1a s6 lwong phiéu bau chon.

e N dong tiép theo mdi dong tuong ng la N gia tri cua cac phiéu da bau chon.
CAc ki tir cach nhau mét ddu céch.
Két qua: ghi ra tép van ban VOTE.OUT:

e Dong dau tién ghi sé lugng nguoi duoc nhidu phiéu nhat va sb luong phiéu.

Trang 1/3



e Dong th hai ghi thir tu twong tng cua nhimg ngudi dugc cao phiéu nhat d6 theo thir ty ting dan.
Vi du:

VOTE.INP VOTE.OUT Giai thich

5 23 Nguoi s6 1 duoc 2 phiéu bau chon.
X0 X0 X 34 Ngudi s6 2 duoe 1 phiéu bau chon.
X0 0 XX Nguoi s6 3 duoc 3 phiéu bau chon.
20 X00 Ngudi s6 4 duoce 3 phiéu bau chon.

0 X0 X©0 Nguoi s 5 duoc 2 phiéu bau chon.
20 XX®0 Ngudi sd 3 va sd 4 cing duge sb phiu

bau chon 16n nhét.

Gidi han:
e C070% sb test twong tng Vai s6 diém co N < 1000;
e 30% sb test con lai twong tng véi s6 diém c6 N < 5000.

Bai 3. (5,0 diém) Xo& dong — DELROW.*
Cho mét bang hinh chit nhat c6 N dong va M cot gom cac chir cai in thuong tir ‘a’ dén ‘z’. Bang nay c6 tinh
chat: & mdi cot, khi ghép cac ki tu tir trén xudng dudi s& thu duoc mot xau dai dién va trong bang cac xau
dai dién la d61 mot khac nhau.
Yéu cau: hay tim cach xoé& nhiéu nhat cac dong (lan luot tir dong dau tién xudng dudi) cua bang dé thu
dugc mot bang méi van dam bao tinh chat trén. (Chi duoc x04 toi da N — 1 dong)
Dir liéu: vao tur t&p van ban DELROW.INP:

e Dong dau tién chta hai s6 nguyén N va M cach nhau mot dau cach;

e N dong sau, mdi dong chira mot xau ¢ do dai M.
Két qua: ghi ra tép van ban DELROW.OUT goém mot s6 duy nhat 1a két qua ciia bai toan.
Vidu:

DELROW.INP DELROW.OUT Giai thich
5 4 2 Xoa toi da 2 dong dau. Néu xo4 ca dong
qwpt thir 3 thi cot dau tién va cot cudi cing
abcf s& gidng nhau. (khéng thoa man tinh
bvoa chit cuia bang)
abka
bbhb

Gidi han:

e CO040% sb test twong wng vai s6 diém ¢ N, M < 100;
e 30% s test khac twong ing véi s6 diém c6 N, M < 500;
e 30% sb test con lai twong tng véi s6 diém c6 N, M < 5000.

Bai 4. (4,0 diém) TANG BANG — ITABLE.*

Thao tac tang hinh nén doi ximg cua mot day sé X, X5, Xz, .., Xy—2, Xy—1, Xy duoc thyc hién nhu sau:
e Tiang X; va Xy l1én 1 don vi,
e Tang X, va Xy_; Ién 2 don vi;
e Tiang X3 va Xy_, 1én 3 don vi;

Vidu 1 Vi du 2
[1] [2] [3] [4] [5] [6] [1] [2] [3] [4] [5]
Truse | 3 | 2|5 |1|5]4 Truse | 2] 8[1]7]1]
+1 +1 +1 +1
+2 +2 +2 +2
+3  +3 +3
Sau (aJal8[a]7]5] Sau | 310 4|9 | 2|
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Cho mét bang hinh vudng A c6 N dong, N cot. Cac dong dugc danh sb tir 1 t6i N theo thir tu tir trén xudng
dudi va cac cot duge danh s tir 1 toi N theo thir tu tir trai qua phai. O ¢ dong tht i, cot thir j duoc goi 12 6
A(i, j). Ban dau tat ca cac 6 déu c6 gié tri bang 0.
Thuc hién T thao tac ting hinh non ddi xtng trén bang A, mdi thao tac c6 ciu tric nhu sau: gdm bdn sb
nguyén duong k,rc,x,y (k = 1 hoac k = 2) ¢6 y nghia:
e Khik = 1, thuc hién tang hinh nén di xing trén dong rc véi ddy sé gom cac sé tir A(rc, x) dén
A(re,y);
e Khik = 2, thyc hién ting hinh nén dbi xung trén cot rc véi day sé gdm cac s tir A(x, rc) dén
A(y,ro).
Yéu céu: cho kich thuéc bang, T thao tac ting va Q cau hoi. Mdi cau hoi c6 ¥ nghia: tim gia tri cia mot
cua bang sau khi thuc hién T thao téc.
Dir liéu: vao tir tép van ban ITABLE.INP c6 cau tric:
e Dong dau tién gdm hai s6 nguyén dwong N va T 1a kich thuéc cua bang va s6 thao tac ting. (N <
5000; T < 105)
e T dong sau, mdi dong gom bén sé nguyén dwong k, rc, x,y md ta thao tac ting 1én dong hoic cot
cua bang. (k =1hoack = 2;rc,x,y < N)
e Dong tiép theo gom sé mot sé nguyén duong Q 14 s6 6 can tim gia tri. (Q < 10%)
e ( dong sau, mdi dong chira hai s6 nguyén duong u, v ¢6 y nghia 1a can tim gia tri cua 6 A(u, v).
(u,v <N)
Mdi so cach nhau mét ddu cach. Dir liéu dam bao diing dan va ludn co két qud.
Két qua: ghi ra tép van ban ITABLE.INP gom Q dong, mdi dong in ra gia tri cia mot 6 tuong @ng.
Vi du:

ITABLE.INP ITABLE.OUT
4 2 0
1214 2
2313 4
3
11
2 2
2 3
Giai thich:
©0|0|0|0 0000 0(o0l1|0
©0|0|0|0 112121 11214 |1
©0|0|0|0 0000 o(o0fl1|0
0|0|0|0 0000 0|0|0|0
Bang ban dau Thao tac tang 1an 1 Thao tac ting 1an 2
Gi6i han:

e C0650% sb test twong ng vai s6 diém ¢ véi T < 5000;
e C0 30% sb test khac tuong tng véi s6 diém co voi Q < 500;
o C020% s test con lai twong wng véi s6 diém khong c6 gigi han gi thém.

ST

Cdn bg coi thi khdng gidi thich gi thém; cdc tép dit liéu vao la diing dan khong can kiém tra;
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