Dé thi thir Hoc sinh giéi 16p 9 ndam 2024
Mon thi: Tin hoc

TLE Online Judge

150 phut (khong ké thoi gian phat dé)
14/02/2024 — Ngay thi thir thi ba
05 cau, 07 trang

Thoi gian 1am bai
Ngay thi
Dé thi gom

Téng quan dé thi

Tiéu dé M3 ngudn Dir liéu vao Dir liéu ra
Caul | Time limit exceed on T.* T.inp T.out
test 1...
Céau 2 Lights L.* L.inp L.out
Cau 3 Elementals E.* E.inp E.out
Cau 4 O-matrix 0.* O0.inp 0.out
Cau s Just a random J.* J.inp J.out
problem

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

Lap trinh giai quyét cac bai toan sau:

Ciu 1. Time limit exceed on test 1... (4 diém)

B6 nhé
1024 MB

Dir li€u vao
T.inp

Dir li€u ra
T.out

Thoi gian
1 giay

Ma nguon
T.*

huyhau6a2 vira méi thanh 1ap trang code méi. Cau da ra 1 s6 bai tap trén trang d6. Vi
mudn kiém tra xem trang code méi cta minh c6 hoat dong 6n dinh khong, huyhau6a2
d3 moi mot s6 ban bé tir khap noi trén thé gidi dé thir nghiém.

Hé thdng bai tap ctia huyhau6a2 gom c6 n bai tap, bai tap thir i ¢6 gidi han thoi gian 1a
T;. Sau khi cac ban thir nghiém xong thi huyhau6a2 nhan ra trong bai tap thir i da cé S;
bai ngp, bai ndp thir j trong bai tap thir i ¢ thoi gian chay la t; ;. Mot bai ngp dugce coi
1a AC (Accepted) néu nhu thoi gian chay cua bai ndp d6 khong qué gidi han thoi gian

(hay noi cach khac la t; ; < T;), nguoc lai s€ dugc coi la TLE (Time limit exceed).

Nhiém vu ctia ban 1a v6i mdi bai tap va cc bai nop trong bai tap do, xac dinh xem bai
ndp do la AC hay TLE.

Dir liéu vao: Nhap tu file T. inp:

e Dong dau tién gdm mot sd nguyén duong n 14 sé bai tap (1 < n < 10°).
e Sau d6 la n block dugc dinh dang nhu sau, véi block thir i:



- Dong dau tién gém hai s6 nguyén duong T; va S; twong tng véi gidi han
thoi gian va s6 bai ndp trong bai tap thiri (1 < T; < 10%,1 < S; < 10%).
- Dong thir hai gdm S; gié tri t; ; 1a thoi gian chay cua cac bai ndp trong bai
tap thu i (1 < t;; < 10°).
e Ditlidudambao S; + S, + -+ S, < 10°.

Dir liéu ra: Ghira file T. out:

e GOm n dong, dong thtr i in ra S; két qua 1a AC hodc TLE tuong tng véi timg bai
ndp trong bai thir i. Cac két qua in ra trén mot dong dugc cach nhau boi mot dau

khoang trang.
Vi du:
T.inp T.out Giai thich
2 AC AC TLE Xét bai tap tha nhat:
1000 3 AC TLE TLE - V&1 bai ndp thtr nhat, thot gian chay 1a 69 <
69 420 2024 1000 nén duoc coi la AC.
13 - Vi bai ndp thur hai, thoi gian chay 1a 420 <
123 1000 nén duoc coi la AC.
- V61 bai ndp thir ba, thoi gian chay 1a 2024 >
1000 nén duoc coi la TLE.
Céu 2. Lights (4 diém)
M3 ngudn Dir liéu vao Dir li€u ra Thoi gian B6 nhé
L.* L.inp L.out 1 giay 1024 MB

Nha cta huyhau6a2 c6 n cap dén (mot cap dén gdm hai dén: mau dé va mau xanh), cip
den thir i c6 d6 sang cua dén mau do 1a a; va do sang ciia dén mau xanh 1a b;. huyhau6a2
mudn bat bong dén d6 thir x va bong dén xanh thir y, nhung do sang cia hai bong dén
nay c6 vé con quéa thip nén huyhau6a2 muén déi chd mot s6 bong dén cho nhau. Cu
thé, huyhau6a2 cé thé thuc hién 1 trong 2 thao tac nhu sau:

- Chon mot gié tri i sao cho 1 < i < n va ddi chd béng dén d6 thir i va bong dén
do thr i + 1 cho nhau.

- Chonmotgidtriisaocho1<i<nva ddi chd bong dén xanh tha i va bong
dén xanh thir i + 1 cho nhau.

huyhau6a2 c6 thé thyc hién thao tac doi dén tdi da k 1an. huyhau6a2 muén biét sau khi
doi thi tong do sang cua hai bong dén minh muon bat toi da 1a bao nhiéu, tuc la
huyhau6a2 muén tim gié tri toi da cua a, + b,,.

Dir liéu vao: Nhép tu file L. inp:



e Dong ddu tién gdm bén gia tri 1an luot lan, k,x,y 2 <n<2x10%0<k <
10°,1 < x,y <n).

e Dong tht hai gdbm n gia tri ay, a,, ..., a,, twong ing véi do sang cia cac bong dén
do (0 < a; < 107).

e Dong thir ba gdm n gié tri by, b,, ..., b,, twong tng voi do sang cia cac bong dén
xanh (0 < b; < 107).

Dir liéu ra: Ghi ra file L. out:

- In ra duy nhat mot gia tri 1a tong do sang tdi da cua hai bong dén huyhau6a2
muon bat.

Rang budc bo sung:

12% s6 diém co k = 0.

16% sb diém co k = 1.

36% s6 diém c6 n < 5000.

36% s6 diém con lai khong c6 gidi han gi thém.

Vi du:

.inp L.out Giai thich
12 4 huyhau6a2 khong thé doi chd cac bong den,
néntongtéidalaa, + b, =1+ 3 = 4.

12 6 Phuong 4n toi uu cho huyhau6a2 1a d6i chd hai
bong dén do cho nhau, ddi chd hai bong dén
xanh cho nhau.

Sau khi d6i, d6 sang cua day dén do tuong tmng
voia = {2,1}; d0 sang cua day dén xanh tuong
tmg voi b = {3,4}. Vay tong tbi da 1a a; +

AR NDRNF
WNNWN®

b,=2+4=6.
3123 4 Phuong an t61 wu cho huyhau6a2 la do6i chd
312 bong den do thir nhat vdi bong den do thir hai.
321 Sau khi doi1, do sang ctuia ddy dén do tuong tng
voi a = {1,3,2}. Vay tong toi da la a, + by =
3+1=4.
Céu 3. Elementals (4 diém)
M3 ngudn Dir liéu vao Dir li€u ra Thaoi gian B6 nhé
E.* E.inp E.out 1 giay 1024 MB

huyhau6a2 vira mai tai tro choi Elementals vé may cia minh. Tro choi s€ bao gom 3
moi truong: Ira, nudc, cady. Nhiém vu cia ngudi choi 1a lién tuc d6i méi truong theo



thoi gian dé kiém duoc sd diém cao nhat co thé trong thoi gian nhat dinh. C6 thé mo

phong

tro choi cu thé nhu sau:

Tro choi sé€ bao gém k luot, trong luot thr i, s6 diém khi & trén moi truong ltra,
nude, cdy lan luot 1a f, w;, n;.

O luot thir nhat, ban ¢ thé chon bat cir moi truong nao va nhan sb diém ctia moi
truong do.

Trong cac lugt tiép theo, néu:

o Gilt nguyén moi truong minh da & tur lugt trude do, ban sé khong nhan
thém diém.

o Chuyén sang mdi trudng bi khic hé véi moi truong di & tir luot trude do
(tr Ira — cay, nudc — ltra hodc cady — nudc), ban s€ nhén thém s6 diém
bang s diém ctua moi trudng do.

o Chuyén sang moi truong khic hé véi moi truong da ¢ tir lugt trude do (tir
Itra — nudc, nudc — cay hodc cay — lira), ban s€ bi trur di s6 diém béng
s6 diém cta moi truong do.

Nhiém vu cia nguoi choi la kiém duoc s6 diém t6i da sau k luot choi.

huyhau6a2 sau khi choi tro choi rat 1au tu dt cho minh mot cau hoi: Gia st biét trude
s6 luot k va cac gia tri f;, w;, n; trong tat ca luot, liéu s6 diém t6i da ma huyhau6a2 co
thé dat dugc 1a bao nhiéu? Cac ban li¢u c6 thé giip huyhau6a2 giai dép van dé nay
khong?

Dir liéu vao: Nhap tu file E.inp:

Dong dau tién gdm duy nhat mot gia tri k (1 < k < 2 x 10°).

Dong thir hai gdm k gia tri f, f5, ..., fi twong tng véi sé diém ctia méi truong
Ira trong cac lugt (0 < f; < 10°).

Dong thir ba gom k gia tri wy, w,, ..., W, tuong Gmg véi s6 diém cia méi truong
nudce trong cac luot (0 < w; < 107).

Dong thir tw gdm k gia tri ny, n,, ..., ny, tuong Gmg voi sé diém cia moi trudng
cay trong cac luot (0 < n; < 10°).

Dir liéu ra: Ghi ra file E. out:

In ra duy nhat mot gia tri la s6 diém tdi da huyhau6a2 cé thé dat dugc.

Rang budc bd sung:

Vi du:

30% sb diém co k < 2.
30% s6 diém co k < 15.
40% s diém con lai khong c6 gi6i han gi thém.

| E.inp | E.out | Giai thich




3 6 Phuong 4n chon méi truong t6i wu la: lira —
211 cdy — nudc. Tong diém 1a: 2 + 2+ 2 = 6.
112

121

4 11 Phuong 4n chon mdi trudng toi wu 1a: nudc —
1234 lira — cdy — nude. Tong diém 1a: 4 + 2 + 4 +
4321 1=11.

2341

5 22 Phuong an chon méi truong toi uu 1a: nude —
69496 lira — nuéc — lira — lira. Tong diém l1a: 4 +
42020 9-0+9+0 =22

© 0000

CAu 4. O-matrix (4 diém)

M4 ngudn Dir li€u vao Dir li€u ra Thaoi gian B6 nhé
0.* O0.inp 0.out 1 giay 1024 MB

Ban dugc cho mot bang a kich thuéc n X m chi bao gdm cac ky tu © hodc 1. Nhiém vu
ctia ban 1a dém s6 bang con ctia bang da cho thoa mén 1a bang-O.

Mot bang hinh chit nhat kich thudc x X y dugc coi la bang-O néu thoa mén hai diéu
kién sau:

- Céc 6 trén hang 1, hang x, cot 1, cot y déu 1a cac ky tu 0.
- Céc 6 con lai trén bang c6 thé 12 bat ky ky tu nio (0 hoic 1).

Vi du: Céac bang sau dugc coi 1a bang-O:

0 00 0000
00 0100
0000

Céc bang sau khong duogc coi 1a bang-O:

1 11 0001
11 0000
0000

Dir liéu vao: Nhap tu file 0. inp:

e Dong dau tién gébm hai sb nguyén duong nmm=1m=1nxm<
25 x 10%).
e Sau do la n dong, mdi dong gdm m ky tu © hodc 1 twong (mg vi bang a da cho.



Dir liéu ra: Ghi ra file 0. out:

In ra duy nhat 1 gia tri trén mot dong 14 s6 bang con thoa man 13 bang-O.

Rang budc bo sung:

15% s6 diém c6 cac ky tu trén bang a déu 1a cac ky tu 0.
15% sb diém con = 1 hogcm = 1.

20% s6 diém c6 n = 2 hogc m = 2.

20% s6 diém con X m < 625.

15% s6 diém c6 n x m < 10*.

15% s diém con lai khong c6 gi6i han gi thém.

Vi du:
O0.inp O.out Giai thich
2 2 5 Céc bang sau dugc coi la bang-O:
00 Bang S lan xuat hién
01 0 3 lan
00 1 lan
(] 1 lan
0
33 21 Cac bang sau dugc coi 1a bang-O:
000 Bang S lan xuat hién
010 0 8 lan
000 00 4 lan
000 2 lan
0 4 lan
0
0 2 lan
0
0
000 1 lan
010
000
55 57
11110
11110
11110
00000
00000

CAu 5. Just a random problem (4 diém)

Ma nguon Dir li€u vao Dir li€u ra Thaoi gian B6 nhé

J.* J.inp J.out 4 giay 256 MB




Ban duoc cho g truy van, mdi truy van gom hai s6 nguyén dwong [, 7. Nhiém vu cia
ban 13 v6i mdi truy van, hay dém s6 luong wéc cua l X (1 + 1) X ... X r. Vi két qua co
thé rat 16n nén hiy xuét két qua sau khi chia lay du cho M (M 1a mét s6 cho trudc).

Dir liéu vao: Nhap tu file J.inp:

e Dong dau tién gdm hai s6 nguyén duong M, q lan luot 14 s6 modulo va s truy
van (2 < M <998244353,1 < q <5 x 10%).
e Sau d6 1a q dong, mdi dong gdm hai s6 nguyén dwong L,r (1 <I<r <
5x 10%).
e Dir liéu dam bao M 1a s6 nguyén td.
Dir liéu ra: Ghira file J.out:

e Inraq dong, mdi dong gdm duy nhat mot gia tri 1a két qua ciia mdi truy van. Vi
két qua c6 thé rat 16n nén hiy xuat két qua sau khi chia 1iy du cho M.
Rang budc bd sung:

- 24%sddiémcoq<10,1<I<r <16.

- 24% sb diém khac c6 g < 103.

- 24% s6 diém khac c6 g < 10%.

- 28% s6 diém con lai khong c6 gidi han gi thém.

Vi du:
J.inp J.out Giai thich
11 3 4 Xét truy van tht nhat, ta c6:
13 5 SIX(+1D)X..Xr=1%X2X%X3=6.
25 4 -Vi6codudelal, 2,3, 6 vadchiall du4
37 nén két qua cho truy van tha nhat 13 4.

Xét truy van thtr hai, ta co:

- IX(U+1)X..Xxr=2x3x%x4x5=
120.

-Vil20co1l6udeclal, 2, 3,4,5,6,8, 10, 12,
15, 20, 24, 30, 40, 60, 120 va 16 chia 11 du 5
nén két qua cho truy vén thir hai 1a 5.




