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Khéi thi: Khong Chuyén Tin
Thoi gian lam bai: 180 phut
Ngay thi: 11/12/2024
Nei thi: Pai hoc Cong nghiép Ha Noi

TONG QUAN DE THI

STT Tén bai S6 diém | Thoi gian cho mbi test | Gi6i han bd nhé
Bail PO VUI 100 diém 1 gidy 1GiB
Biai2 | PANG KY HQC PHAN | 100 diém 1 gidy 1GiB
Bai3 | BA SO NGUYEN TO 100 diém 1 gidy 1GiB
Bai4 DPUONG bI 100 diém 1 gidy 1 GiB

Hay lap trinh gidi cdac bai sau ddy:
Bai 1. PO VUI (100 diém)

An, Binh va Cuong dang chuan bi mét tro choi d6 vui v6i chudi danh cho ban. Ban An ghi mot
chudi ky tu s 1én gidy va dua cho ban Binh. Ban Binh cam méanh gidy va ghi thém mét 1an nira
chudi § vao phia sau tao thanh chudi 7. Sau d6, ban Cudng cam manh gidy va viét thém mot ky tu
vao mot vi tri bat ky trong chudi t (c6 thé & dau, & cudi hodc & vi tri xen gitra chudi 7) tao thanh
chudi z. Ban Cuong sau d6 dua manh giéy cho ban va d6 ban doan dugc chudi s ban ddu ma ban
An d3 ghi vao manh gidy 1a gi.
Yéu cau: Cho chudi Z duoc tao ra tir tro choi trén, ban hiy tim chudi § ban dau.
Dir liéu: Vao tu thiét bi vao chuin theo dang:

 Dong dau tién chtra sb nguyén n - 6 dai cua chudi z (2 <n<2x 10°+ 1);

* Dong thir hai chtra chudi Z gdm cac chit céi latin in hoa.
Két qua: Ghi ra thiét bi ra chuan chudi s ban dau tim dugc. Tuy nhién, trong truong hop khong
c6 chudi s thoa man, in “No Solution”, hoic trong truong hop co nhiéu chudi s thoa man, in

“Multiple Solutions”.

Vi du miu:
Dir liéu vao Két qua
9 ABCD
ABUCDABCD
10 No Solution
HELLOWORLD
9 Multiple Solutions
GKGKGKGKG
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Rang bugc:
* Subtask 1 (20% s6 diém): n = 7;
* Subtask 2 (30% s6 diém): 2 < n < 2001;
*  Subtask 2 (50% sd diém): Khong c6 rang budc gi thém.
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Bai 2. PANG KY HQC PHAN (100 diém)
Bom dang thyc hién diang ky hoc phan cho khéa hoc tiép theo va cau ciing c6 ké hoach rat ngin
thoi gian hoc bang cach ding ky nhiéu tin chi nhét cho timg khoa hoc. Danh sach gdm c6 # mon

hoc, mon hoc thir i ¢6 do khé a; va so tin chi b;.

Dé tién dd hoc tap theo ding Kké hoach, Bom can chon dang ky hoc cac mon sao cho téng s6 tin
chi khong duoc it hon C. Bén canh do, dé dam bao hiéu qua hoc tap, cac mon phai dugc chon
hoc theo trinh tu ¢6 do bién dong cua khoa hoc 1a nho nhét. Do bién dong cua khoa hoc dugc
dinh nghia 1a gia tri chénh 1éch do khé 16n nhét gitra hai mon hoc lién ké. Cu thé, néu ding ky

hoc m mén theo trinh tw iy, I, ..., [, thi gid tri d0 bién dong dugc tinh theo cong thic:

)

Yéu cau: Hiy giup Bom chon ding ky cac mon hoc sao cho téng sd tin chi khéng it hon C va c6

aiz - al3

max( ‘ a, —a;
1 %)

a.: —a.

’ Im—1 Im

9 s ooy

d6 bién dong 1 nho nhat.
Dir liéu: Vao tu thiét bi vao chuin co dang:
« Dong dau tién chira 2 s nguyén 1, C(l <n<2x10%1<C< 109) — 56 luong
mon hoc va téng sb tin chi ti thiéu phai ding ky;
* Dong thtr hai chira ddy sé ay, s, ..., an(l <a; < 109) — d0 kho cta cac mon hoc;
* Dong tht ba chtra diy s6 by, b, ..., bn(l <b < 109) — 86 tin chi cuia cac mon hoc;

Dir liéu dam bao C khong vuot qué tong so tin chi cta tit ca 72 mon hoc.

K¢ét qua: Ghi ra thiét bj ra chuan mot s6 nguyén 1a do bién dong nho nhat ctia danh sach cac moén
hoc ¢6 tong s tin chi khong it hon C.

Vi du mau:
Dir liéu vao Két qua Giai thich
5 10 1 Chon cac mon theo trinh tu: (3,5,2) ¢
83152 tong s6 tin chi 11 va do bién dong 1.
6 4265
5 15 2 Chon cac mon theo trinh tu: (3,5,2,4)
83152 c6 tong 6 tin chi 17 va do bién dong 2.
6 4265

Rang budc:
* Subtask 1 (25% s6 diém): n < 100;

* Subtask 2 (15% sé diém): n < 1000;
*  Subtask 3 (20% sb diém): b, = 1;n < 10°;

*  Subtask 4 (20% sb diém): a; < 30;n < 10°;

b
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Subtask 5 (20% sb diém): khong rang budc gi thém.
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Bai 3. BA SO NGUYEN TO (100 diém)
Cho 2 s6 nguyén 71 va k. Tim s nguyén m 16n nhét thoa mén cac diéu kién sau:

* m<n;
* Trong phén tich thira s6 nguyén t6 cia m c6 dung ba sb nguyén té lién tiép. Cu thé,
m = plt1 X pzt2 X p3t3, VOi Py, Py, P3 12 ba s6 nguyén t6 lién tiép va 1y, 15, 13 > 1;

*  S6 lugng cac woc cua m dung bang k.
Yéu cau: Ban hiy tim sé nguyén 7 thoa mén yéu cau dé bai. Dit liéu vao dam bao ludn ton tai
két qua.
Dir liéu: Vao tir thiét bi vao chudn gdm mot dong chia hai s6 nguyén n  va

k(1 <n<10'; 8 <k <2700).

Két qua: Ghi ra thiét bi ra chudn mot s nguyén m 1a két qua ctia bai toan.

Vi du miu:
Dir liéu vao Két qua
32 8 30
110 8 105

Rang budc:
*  Subtask 1 (20% sb diém): n < 10°;
* Subtask 2 (30% sb diém): k < 24;
* Subtask 3 (30% sb diém): k < 400;

Subtask 4 (20% sb diém): Khong c6 rang budc gi thém.

Bai 4. PUONG DI (100 diém)

Alice dang thur nghiém kha nang tim duong ctia mdt robot trén ludi 6 vudng kich thudée m X n.
Céc hang cta ludi duge danh sé tir 1 dén m tir trén xudng dudi, cac cot duoc danh sb tir 1 dén n
tir trai sang phai. O giao gitta hang i (1 <i <m), cotj (1 < j < n) goila o6 (i, j). Trén ludi
c6 k 6 cAm <x1, yl), (xz, yz) Y eees (xk, yk) la cac 6 robot khong thé di chuyén vao duoc, cac 6
con lai 12 6 tu do 13 cac 6 robot ¢ thé di chuyén vao. Robot xuét phat tai 6 (1,1) can tim duong
di chuyén dén 6 (m, 1), mdi luot robot chi dugc di sang 6 tu do k& bén phai hodc 6 ké bén dudi.
Hai 6 (1, 1) va (m, n) 1a 6 tu do. Bé danh gia kha ning tim dudng cua robot, Alice mudn dém
xem c6 bao nhiéu duong di thdéa man.

Yéu cau: Cho ludi m X 1 va vi tri k 6 cdm, hay gitp Alice dém sé dudng di thoa man.

Dir liéu: Vao tir thiét bj vao chuan c6 dang:

*  Dong dAu chira ba s nguyén m, n, k (m,n, k < 10°);
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* Dong tha t(1 <t <k) trong k dong sau chta hai s6 nguyén
x,,y, (1 £ x, < min(m, 1000); 1 <y, < min(n, 1000)).

K&t qua: Ghi ra thiét bi ra chuin mot sé 1a phin du ctia s6 dudng di chia cho (10° + 7).
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Vi du mau:

Dir liéu vao Két qua ra Minh hoa
455 3 1 2 3
2 2 1

2 4 2

4 2 3

43 4

Gioi han:

Subtask 1 (20% sb diém): m,n < 10;k = 0;

Subtask 2 (20% sb diém): m, n < 1000;

Subtask 3 (20% sb diém): k = 0;

Subtask 4 (20% sb diém): k < 5;

Subtask 5 (20% sb diém): Khong c6 rang budc nao thém.

Hét
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