TLE Online Judge Pé thi thir Hoc sinh gidi 16p 9 nam 2024
Mon thi: Tin hoc

150 phut (khong ké thoi gian phat dé)

Thoi gian 1am bai

Ngay thi 16/02/2024 — Ngay thi thtr thir nam
Pé thi gdbm 04 cau, 04 trang
Tong quan dé thi

Tiéu dé M3 ngudn Dir liéu vao Dir liéu ra
Cau 1 Xau hanh phuc HAPPYSTR.* | HAPPYSTR. inp | HAPPYSTR.out
Cau 2 SO hai ude TWODIV.* TWODIV.inp TWODIV.out
Cau 3 S6 doc la SODOCLA.* | SODOCLA.inp | SODOCLA.out
Cau 4 Tap doan thang TAPDT . * TAPDT.inp TAPDT.out

Diu * dwoge thay thé béi PAS, CPP hoiic PY twong ing véi ngén ngir 1ap trinh
Pascal, C++ hoac Python

Ciu 1. X4u hanh phic (5 diém)

M3 ngudn
HAPPYSTR. *

Dir liéu vao
HAPPYSTR. inp

Dir li€u ra
HAPPYSTR.out

Thoi gian
1 gidy

B0 nh¢
1024 MB

Xau s c6 do dai n va xau r 1a xau nguoc lai ciia nd. Xau s 1a xau hanh phic néu véi vi
tri i (1 < i < n) thi khoang cach trén bang chir cai tir ki ty s; dén s;_; bang khoang
cach trén bang chir cai tur ki tu r; dén r;_;.

Khoang cach trén bang chir cai 1a khoang céach tha ty trén bang chir céi cua hai ki tu
(VD: khoang cach tir ‘a’ dén ‘b’ 1a 1, khoang cach tir ‘d” dén ‘b’ 1a 2).

Yéu ciu: Cho n x4u, hiy kiém tra xem mdi xau c6 phai la xau hanh phitic hay khong?
Dir liéu vao: Nhap tur file HAPPYSTR. inp:

- Dong dau tién gom sé nguyén duong n (1 < n < 5).
- n dong tiép theo chtra xau s chi gdm cac chit cai in thuong (1 < |s| < 10%).

Dir liéu ra: Ghi ra file HAPPYSTR. out:

- GoOm n dong, néu xau s 1a xau hanh phuc thi in ra YES, nguoc lai in ra NO.

Vi du:
HAPPYSTR.inp | HAPPYSTR.out | Giai thich
2 NO Khong giai thich gi thém
happy YES
sus

CAu 2. SO hai wéc (5 diém)




Dir liéu vao
TWODIV.inp

Dir li€u ra
TWODIV.out

Thoi gian
1 gidy

B6 nhé
1024 MB

M3 ngudn
TWODIV. *

Néu c6 sd tu nhién x chia hét cho sb ty nhién y thi ta n6i y 13 u6e s cua x. Vi
du: 1,2,3,12 1a udc cua 12; con 5, 8 thi khong phai 1a ude cua 12.

Kiét c6 mot danh sach gdm n sé nguyén duong a,, a,, ..., a,. Kiét dic biét thich
cac sb ty nhién c6 ding 2 udc nén sé thay doi cac phan tir thudc diy a néu ching cd
nhiéu hon 2 wdc. Véi mdi phan tir a; (1 < i < n) cd nhiéu hon 2 wdc Kiét sé& lap lai
viéc thay d0i a; = a; - 1 cho dén khi a; c¢6 dung 2 wdc.

Yéu cau: Cho n va ddy a, hdy in ra diy a sau khi Kiét thay doi.

Dii liéu vao: Doc tir tép TWODIV. inp cd cu truc nhu sau:
- Dong dau tién chira s6 nguyén duong n (1 < n < 2 x 10°)
- Dong thir hai chira n s6 nguyén dwong a,, a,, ..., a, (2 < a; < 2 x 10°)
Két qua:
- Ghi ra tép TWODIV.out diy a sau khi thay doi. Cac sb viét cach nhau mot dau
cach.

Rang budc bd sung:

- 60% sb diém c6 2 < n <2000, 2 < a; < 2000;
- 20% s6 diém c6 2000 < n < 2 x 10%, 2000 < a; < 2 X 10%;
- 20% s6 diém khong c6 gidi han gi thém.

Vi du:

TWODIV.inp TWODIV.out Giai thich

3 2 7 13 -2 ¢6 sdn 2 u6c d6 1a 1 va 2 nén khong thay
2 9 16 doi.

- 9.¢6 3 wdc 1a 1,3,9 nén can phai trir di 2 lan
dé duoc 7 co 2 udc.

Céu 3. S6 ddc la (5 diém)

Dir liéu vao
SODOCLA.inp

Dir li€u ra
SODOCLA.out

Thoi gian
1 gidy

B6 nhé
1024 MB

M3 ngudn
SODOCLA. *

Minh trong nhiing lic ranh da nghién ciru mot so tinh chat cua cac sé nguyén duong.
Cau nhan théy c6 mdt s sb ¢6 tinh chit la, duoc cau goi la “sd doc la”. Nhiing sb nay
c6 mot tinh chat dic biét, d6 13 tong cic udc cta nd trir chinh nod, 16n hon cin bac hai
ctia s do.



Cu thé hon, v&i mot s6 nguyén duong N, goi f(N) la téng cac ude cta nd. N 13 “sd doc
la”khi (f(N) = N)> /N.

Yéu ciu: Cho s6 nguyén duong N, héi N ¢ phai “sé doc la” khong?
Dir liéu vao: Nhap tur file SODOCLA. inp:

- Dong dau chuia sé nguyén duong g (1 < g < 10%)
- q dong tiép theo, mdi dong chira s6 nguyén duong N (1 < N < 10'?)

Dir li€u ra: Ghi ra file SODOCLA. out:
- V6imdi truy van, in ra YES néu N 1a “sé doc la”, nguoc lai in ra NO.
Rang budc bo sung:

- 50% s6 diém co N < 10°.
- 50% s6 diém con lai khong c6 gidi han gi thém.

Vi du:

SODOCLA.inp | SODOCLA.out | Giai thich

3 NO - O truy van thir nhat, f(N) =1+ 2 = 3

2 YES - O truy van thi hai, f(N) =14+2+4=7

4 YES -Otruy vanthitba, f(N) =14+2+3+6 =12
6

Céu 4. Tap doan thiang (5 diém)

M4 ngudn Dir liéu vao Dir li€u ra Thaoi gian B6 nhé
TAPDT. * TAPDT.inp | TAPDT.out 1,25 gidy 1024 MB

Hau trong lic ranh rdi di thach d6 Minh mét bai toan nhu sau:

Cho 1 s6 nguyén duong n va k doan thing trén mot dudng thang, doan thang tht i co
d6dail; (1 <1; <n). Pém sb cach dit k doan théng nay trén truc Ox cua hé toa do
Descartes sao cho:

- Piém két thiic cia mdi doan thang 13 mot sd nguyén duong khong vuot qua n.
- Diém bit dau ciia mdi doan thiang 1a mot s6 nguyén duong.
- Hai doan thang bat ky déu giao nhau (c6 it nhat mdt diém chung).
Hay néi céch khéc, ban can dém s day p la day toa do céc diém dau tién cua cac doan
c6 d0 dai k thoa man:
- Voimoil<i<kthil<p,<p;+[—-1<n
- Véimoi 1<i<j<k, doan thang [p;,p; +[; — 1] va doan thang [pj,pj +
l; — 1] giao nhau. Hai doan thang duoc coi 1a giao nhau néu c6 it nhat 1 diém
chung.



Minh hién van chua tim ra cach giai. Cac ban hiy giup Minh nhé!

(Ghi cht: d¢ dai cua 1 doan théng 12 s6 diém ma doan d6 bao chua (VD: doan c6 d¢ dai
2 bt ddu & vi tri 3 thi s& bao 2 diém: 3 va 4).

Dir liéu vao: Nhép tur file TAPDT . inp:
- Dong dau chtra 2 s6 nguyén duong n,k (1 <n <5000, 1<k <5 x10%).
- Dong thir 2 chtra k s6 nguyén duong Iy, L, ..., I, (1 < I; < n).

Dir liéu ra: Ghi ra file TAPDT. out:

- Inra két qua can tim. Vi két qua c6 thé rat 1on nén hay xuat ra két qua sau khi
chia 1iy du cho 10° + 7.

Rang budc bo sung:

- 20% s diémco k = 2.

- 20% s diém khac co1 < n, k < 5.

- 16% s diém khac c6 1 < n, k < 50.

- 16% s diém khac c6 1 < n, k < 200.

- 16% s6 diém khac c6 1 < n, k < 5000.

- 12% s6 diém con lai khong c¢6 gidi han gi thém.

Vi du:

TAPDT.inp TAPDT.out Giai thich
4 2 7 - C6 7 tap p thod man, gom:

22 (113, {152}, £2; 13, {25 2}, £2; 3}, {3; 2}, {3 3).




