THI THU OLYMPIC TIN HOC

SINH VIEN PHENIKAA LAN 2
Khéi thi: Khong Chuyén
Thoi gian lam bai: 180 phut
Ngay thi: 10/11/2025
Noi thi: Dai hoc Phenikaa

TONG QUAN DE THI

STT Tén bai Thoi gian chay | Giéi han bo nhé | Diém
1 Ma hoa 1.0 giay 1024MB 100
2 Khoang céach 2.0 giay 1024MB 100
3 Thuat toan ky la 1.0 giay 512MB 100
4 Khoang cach Manhattan 2.0 giay 1024MB 100

Hay lap trinh giai cac bai toan dudi day:

Bai 1 (100 diém) — Ma héa
Khi nghién cttu xay dung thuat toan ma héa, Nam can gidi quyét bai toan sau:

V6i bon s6 nguyen duong L, R, A, K, can dém s6 lugng s6 nguyén duong S ma L <
S < Rva(Ax S)%K =0, trong d6 % 1a phép toan chia lay du.

Hay gitp Nam giai bai toan trén.

Dit lidu vao: Vao tit thiét bi viio chuan gom bén s6 nguyén duong L, R, A, K (L < R),
cac s6 cach nhau béi dau cach.

Két qua: Ghi ra thiét bi ra chuan mot sé nguyén la s6 lugng s6 nguyen duong S thoa

man.

Vi du:

INPUT ouTPUT

110 2 10 2

Gidi han:
e Subtask 1 (50% s6 diém): L, R, A, K < 105.
e Subtask 2 (50% s6 diem): L, R, A, K < 10'8.



Bai 2 (100 diém) — Khoang cach

Nam dinh nghia khodng cich gitta hai day s6 A = (ay, as, ..., @) va B = (b1, ba, ..., b,) 12
gia tri

|a; — bj]
nho nhat trong tat ca cac cap (a;,b5) véoil <i<mval<j<n.

Vi du, khoang céch gitta hai day (1,5,7) va (4,—1,3,9) 1la |5 —4| = 1.

Trén day s6 A = (a1, as, ..., ay,), v6i cdp chi s6 (L, R), tao ra diy s6 C' gom cac phan
titit L dén R (1 < L < R < m), cu thé C = (ar,ap,1,...,ar). Nam can tinh khoang
cach ctia hai day s6 C va B.

Yéu cau: Cho hai day s6 nguyén A = (ay,as, ..., ), B = (b1, by, ..., b,) v k cip chi
s6 (L, R), v6i mdi cip chi 6 (L, R), hdy tao day s6 C' tuong ting va dua ra khoéng cach
clia diy s6 C véi day sb6 B.

D ligu: Vao tir thiét bi vao chuan:

e Dong dau tién chita ba s6 nguyén duong m, n, k;

Dong thit hai gom m s6 nguyen ay, as, ..., ay, (Ja;| < 10%1 <7 < m);

Dong thit ba gom n s6 nguyén by, b, ..., b, (|b;] < 10%1 < j < n);

Dong thtt ¢ (1 <t < k) trong k dong tiép theo, méi dong chita hai s6 nguyen duong
LLR1<L<R<m).

Cac s6 trén cting mot dong cach nhau bdi dau cach.

Két qua: Ghi ra thiét bi ra chuan gom k dong, mdi dong chita mot sd nguyén 1a
khoang céch ctia hai diy s C va B tuong tng v6i cap chi s6 L, R trong dit liéu vao.

Vi du:
D1 liéu vao Két qua ra
343
157 1
4 -139 9
13 1
11
2 2
Gidi han:

e Subtask 1 (40% s6 diem): m,n < 5000; k = 1;

(
e Subtask 2 (30% s6 diem): m,n < 105k = 1;
e Subtask 3 (20% s6 diém): m,n < 5000; k < 105;
(

):
):
):
):

e Subtask 4 (10% s6 diém): m,n < 10%; k < 108.



Bai 3 (100 diém) — Thuat toan ky la

Xét mot thuat toan nhan vao mot so6 nguyén duong n. Néu n 1a s6 chin, thuat toan thay
n béi n/2. Néu n la s6 18, thuat toan thay n béi 3n + 1.

Thuat toan lip lai nhu vay cho dén khi n = 1.

Vi duy, v6i n = 3, day gia tri ctia n la:

3—+10—-5—-16—8—=4—2—=1
Yéu cau: Hay mo phéng thuat toan trén déi véi gia tri ban dau n.
D liéu vao:

e Dong duy nhéat chita mot s6 nguyén duong n.

D1t liéu ra: In ra toan bo céc gia tri clia n xuat hién trong qua trinh thuat toan, theo
dang thi tu.
Gidi han:
1<n<10°

Vi du:

INPUT ouTPUT

3 3105168421

Bai 4 (100 diém) — Khoang cach Manhattan

Cho N diém (z1,v1), (72,2), - - ., (Tn, yn) trén mit phang toa do, va mot sé nguyén khong
am D.
Hay tim s6 lugng cac cap toa do nguyén (x,y) sao cho:

N

> (lz =il + 1y —wl) < D.

i=1

D liéu vao:
e Dong dau tién chita hai s6 nguyén N va D.

e N dong tiép theo, mdi dong chita hai s6 nguyén z;, y;.

Dit liéu ra: In ra mot sé nguyén — 1a s6 lugng diém (z,y) thda man diéu kien trén.

Gidi han:



e 1< N<2x10°%0<D<10°% —10° < @, 9; < 10°

o (zi,y:) # (xj,y;) voi moi i # j

Subtask:

e 60% s6 test c6: 1 <n <10, 0 < D <500, =30 < 2, 1; < 30.

e 30% s6 test c6: 1 <n <1000, 0 < D < 10°, —100 < @y, y; < 100.

e 10% con lai khong ¢6 gi6i han thém.

Vi du:
INPUT ouTPUT

2 3

00 8
10

20

00 0
20

6 100

9 -6

10 -1

2 10 419
-17

-7 5

-1 -4
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