BO GIAO DUC VA BPAO TAO PE THI CHQON HSG THPT CAP TRUONG PHSP HA NOI

TRUONG DAl HQC SU PHAM HA NOI MON THI: TIN HQC
NAM HOQC 2022 - 2023
PE THI CHINH THUC Thoi gian lam bai: 180 phut
(Pé gom 4 trang) (Khéng ké thoi gian phat d¢)
STT | Tén file bai 1am | Tén file dit 1iéu | Tén file ké&t qud | Gidi han mdéi test | Diém
1 CAU1.* CAU1.INP CAU1.0UT 1 giay/1 GB 100
2 CAU2.* CAU2.INP CAU2.0UT 1 giay/1 GB 100
3 CAU3.* CAU3.INP CAU3.0UT 1 giay/1 GB 100
4 CAU4. * CAU4 . INP CAU4.0UT 1 giay/1 GB 100
4 CAUS . * CAUS5.INP CAUS5.0UT 1 giay/1 GB 100

Chu y: cdc tép di ligu vao 1a tép van ban ding dan khong can kiém tra; lam bai véi cac tén tép dung
nhu quy dinh trong de, trong dé dau > sé duoc thay thé boi cpp hodc py tuy theo ngon ngiz s dung
dé lap trinh la c++ hay python.

Hay ldp chuwong trinh gidi cdc bai toan sau day:
Cau 1 (100 diém).

S chinh phuong la s6 bang binh phuong dung cua mot s6 nguyén. Hiéu don gian, s6 chinh phuong
Ia mot SO ty nhién c6 can bac 2 cling 1a mot so tu nhién.

Vi du: 4 12 s chinh phuong vi 2% = 4.

Yéu cau: Cho 2 s6 nguyén duong L, R: dém xem c6 bao nhiéu sé chinh phuong trong doan tir L dén
R (LR <10')

Dir liéu: Vao tir file vin ban CAU1.INP gom mot dong duy nhét ghi 2 s6 nguyén duong
LvaR (1 <L <R <10'®) cach nhau 1 diu cach.

Két qua: Ghi ra file van ban CAUL.OUT mét s6 nguyén Ia s6 luong cé&c s6 chinh phuong trong doan
[L,R].

Vi du:

Sample Input Sample Output
100 200 5

5 25 3

Giéi han:
Subtask 1: C6 30% s test firong 1ng véi 30% so diemcd 1 < L,R < 10°

Subtask 2: C6 70% sé test firong 1:ng Véi 70% sé diém khong c6 rang bugc gi thém.

Cau 2 (100 diém).

Tai trudng dua ngua, nguoi ta chia duong dua ra 1am n 8, cac 6 dugc danh sé tir 1 dén n. Mot con
ngua tham gia cudc dua s¢ Xuét phat tai vi tri cia 6 danh s6 thur tu 1.

1 2 3 4 5 6 7 8 9 10

A
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MJi con ngua khi chay, né chi cé thé nhay tir 6 dang ding sang mot s6 cac 6 khac & bén phai phu
thudc vao s6 budc nhay ma né dugce huan luyén tir trude.

Vi du: Con ngua duogc huin luyén dé chay lién tuc theo cac budc nhay {2, 3, 6} thi khi ¢ vi tri 1, nd
6 thé chay 2 budc sang vi tri 3 hodc chay 3 budc dé t6i vi tri 4, con ngua cling cé thé chay 6 budc
dé sang vi tri 7. Tiép theo, tur vi tri 3, 4 hodc 7 no lai nhay theo mét trong s6 bude trong tap cac budc
nhay {2, 3, 6} nhu ¢ trén.

Yéu ciu: Cho sb n 1a sd 6 trén dudng dua ctia con ngua, hiy tinh s6 cach mot con ngua c6 thé chay
tir 6 c6 vi tri danh s 1 t6i 6 c6 vi tri danh s6 n ma n6 khong chay ra ngoai dudng dua.
Dir li€u: Vao tu file van ban CAUZ2.INP:
e Dong dau tién chira sé nguyén duong n,m (n < 10%,m < 100) 1a s6 6 trong truong dua va
s6 lugng budc nhdy ma con ngua da dugc hun luyén.
e Dong thtr hai chira m sé nguyén duong phan biét a;, a,, ..., a,, (a; < n) 1a nhimg sé bude
nhd ma con ngua da dugc huén luyén trudce do.
Két qua: Ghi ra file van ban CAU2.0UT s6 lugng cach di chuyén tim dugc. Vi dap s co thé rat 16n
nén hay in ra s6 du khi chia cho 10° + 7
Vi du:

Sample Input | Sample Output
10 2 55
12

Cau 3 (100 diém).

Cho sé nguyén duong n, Bom viét 1én bang lién nhau cac s tir 1 dén n. Vi dy, véi n = 12, Bom s&
viét Ién bang s6 123456789101112.

Yéu ciu: Goi s6 Bom viét 1én bang |4 x, hdy tinh sé du ctia x khi chia cho 20230401.

Dir li¢u: Vao tir file van ban CAU3.INP gém mot dong ghi s6 nguyén duong n véi (1 < n < 10°).
Két qua: Ghi ra file van ban CAU3.0UT mdt s6 nguyén duy nhét 1a két qua ciia bai toan.

Vi du:

Sample Input

Sample Output

5

12345

12

18473775

Giéi han:

Subtask 1: C6 40% s test firong 1ng Véi 40% sé diemcd n < 13.

Subtask 2: C6 60% sé test khdc tiwong g véi 60% sé diém khdng cd rang bugc gi thém.
Cau 4 (100 diém).
Nham nang cao chat luong phuc vu, dai truyén hinh ATA muén lip dat thém k man hinh LED ¢& Ién

dé phuc vu nguoi dan xem cac chuong trinh truyén hinh tai cac tram nghi khac nhau trén dudng quéc
16 tir Bic vao Nam. Goi diém xuit phét 12 X, diém két thic 12 Y. Qua khao sat, c6 tat ca n tram nghi,
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tram nghi thtr i cach diém X a; kildmét. Vi tri duoc chon dé dat man hinh phai thoa mén diéu kién:
Khoang céch gitra hai man hinh lién tiép trén duong, hay khoang cach tir diém X hoic diém Y toi
man hinh gan nhit khong dwoc nho hon L kildmét va khdng I6n hon R kildmét.

Man hinh ther i dugc xay dung tai tram nghi thir i c6 mot hé sb hiéu qua T; duoc tinh bang téng cac
khoang cach tir tram nghi d6 dén nhiing tram nghi cé lap dat cac man hinh con lai. T; cang lén thi gia
tri phuc vu thdng tin cua quan d6 cang cao. Van dé dat ra 1a phai chon céc dia diém dit man hinh sao
cho téng cac T; (goi 1a gié tri phuc vu chung) 1a 16n nhat.

Y&u cau: Cho n, k, cho khoang céch tir diém X dén cac tram nghi, cho khoang cach tir X ¢én Y. Ban
hiy xac dinh gié tri phuc vu chung 16n nhat c6 thé dat dugc.

D ligu dam bao luon co phwong dan.

Dir liu: Vao tir file van ban CAU4.INP:

e Dong dau tién chira 4 sé nguyén nva k,L,R (1 < k <n <5000,1 <L <R < 10°).

e Dong thir 2 chira s6 nguyén duong khong vuot qua 10° 12 khoang céch gitta diém xuat phat
va diem ket thdc hanh trinh.

o Dong thu 3 chia n ) nguyeén, sb thir i 12 khoang cach tir diém xuét phat téi tram nghi thi i,
céc s6 dugc siap xép tang dan, khdng cé hai tram nghi nao ¢ cling mot dia diém.

Két qué: Pua ra file van ban CAU4.0UT mot s6 nguyén 1 gia tri phuc vu chung 16n nhét theo mo
ta cua deé bai.

Vi du:

Sample Input Sample Output
53 20 70 420
195
30 70 90 135 170

Giai thich test vi du:

X 1 2 3 4 5 ¥

0 30 70 a0 135 170 195
bat 3 man hinh tai vi tri 1, 3 va 4.

Khi do, cac gié tri T[i] dugc tinh nhu sau:

T[1] =60 + 105 = 165

T[2] =60 + 45 =105

T[3] =105 + 45 =150

Gia tri chung:165 + 105 + 150 = 420

Giéi han:

Subtask 1: C6 20% ¢ test twong 1ng 20% sé diém con < 15
Subtask 2: C6 30% 6 test khdc twong iing 30% s6 diém co n < 400
Subtask 3: C6 20% s test khdc twong g 20% sé diém ¢ n < 1000

Subtask 4: C6 30% s¢ test con lai trong iing 30% s6 diém c6 n < 5000
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Cau 5 (100 diém).
Thur ty tir dién trén day sé duoc dinh nghia nhu sau:
Day A = (ay,ay, ..., a,) dugc goi la ¢d thi ty tir dién nhé hon B = (by, by, ..., b,,) néu ton tai mot
chisdi (1 <i < n) sao cho:
a, = by,a, = by, ...a;_; = b;_yVvaa; <b;
Vidu:A =(1,4,15,3),B = (1,15,4,3),taco A<B Vi a; = by,a, < b,.
Cho mot dy s6 nguyén dwong gém n phan tir A = (ay, ay, ..., a,) va mot sé nguyén khong am k.
Goi S(i,i + 1) 1a thao tac d6i chd hai phan tir a; va a;,, cho nhau.
Vidu: A = (1,4,15,3), sau khi thyc hién hai thao tac doi chd S(1,2) va S(3,4) thi day A tro thanh:
A=(41,3,15).
Yéu ciu: Hay cho biét diy sé c6 tha ty tir dién 16n nhat sau khi thuc hién téi da k thao tac doi chd
trén day A.
Dir liéu: Vao tur file van ban CAUS.INP:
e Dong dau chira hai s6 nguyén n, k (n < 10%,k < 10);

e DONg tht hai gom n sé nguyén duong a,, a,, ..., a, (a; < 10°).

Két qua: Ghi ra file van ban CAU5.0UT gom mot dong, chira n s6 nguy@n 1a day s nhan duoc sau

khi da thyc hién téi da k phép doi chd nhu mo ta trén.

Vi du:

Sample Input Sample Output

32 312
123

Giai han:
Subtask 1: C6 40% s test firong 1ng véi 40% sé diémcd n < 1000; k = 1;
Subtask 2: C6 40% sé test khdc tiwong 1ng véi 40% sé diem con < 1000; k < 106;
Subtask 3: C6 20% sé test frrong 1ng véi 20% sé diém khdng c6 rang bugc gi thém.
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