Thori gian lam bai: 180 phit (kkdng ké théi gian phat &)
Ngay thi: 23/9/2025
( Dé thi ¢6 03 cdu, gom 04 trang )
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LSé bio danh ‘ Mén thi: TIN HQC

an ché ki thudt:

Tén bai Téa chwomgerinh | Dalifu vio Két qui ra :"h‘:‘ | Bynhé

1 | WONDERFUL | WONDERFUL.* | WONDERFUL.INP_| WONDERFUL.OUT | IsTest | 1024Mb
12 | ZEN [ ZEN.® | ZEN.INP ZEN.OUT 1sTest | 1024Mb
13 | RALLY | RALLY.® | RALLY.INP RALLY.OUT | 1sTest | 1024Mb

‘Diu * trong chwong trinh diegc thay boi PY hodc CPP tiy vao ngon ngit sic dung)
Hay lap trinh giai cdc bai todn sau:
Cau 1 (7.0 diém): WONDERFUL

Cho m¢t hoan \1p cua cac sO nguyén tir | dén n. Ban duqc thue hién thao tac sau mgt sd
lan: Chon mdt s nguvén ithéaman 1 <i<n-1,va doi 01 gid tri cua hai phan tir p; va p-1
cho nhau.

Mot hodn vi ¢ duge goi 1a tuyét vari néu g; # i véi moi s6 nguyén ithoaman 1 <i<n.

Goti fip) 12 s thao tac tdi thiéu can phai thuc hi¢n dé chuven ddi hoan vi p thanh mot
hoén vj tuyét vol.

Yéu cdu: Hav tinh tong cla fip)? véi moi hoan vi p ¢6 thé. Vi tong nay c6 thé rit I6m, nén
hay in ra ph2n dur ctia dép 4n khi chia cho 998244353.

Dit ligu: Vo tir tép vin bin WONDERFUL.INP mét s6 nguyén n 1a 4o dai cta hoan vi p
(2 £n<2.10%).

K&t qua: Ghi ra tép vin bin WONDERFUL.OUT 12 phan du cta déap an khi chia cho
998244353,

Vidu:
' WONDERFUL.INP WONDERFUL.OUT
E 7
4 27
101206 160323547

Gidi thich: O test vnduthunhat, vai n==3thl tacéﬁhot’m\;l&(l.-.o) (1,3, )( 1, 3),
(2,3, 1), (3, 1, 2), (3, 2, 1). $6 thao téc tdi thidu dé chuyén cic hoan vj tuong img trén
thanh hodn vj tuyétvéila 2,1, 1,0,0, 1. Tong cac f(p)? 1a 22 + 12+ 12+ 02+ 0* + 12 =17,
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Giot han:
- Subtask 1: 10% s6 diém co n < 10;
- Subtask 2: 10% s6 diém cé n < 16;
- Subtask 3: 20 6 diém cé n < 300;
- Subtask 4: 30% s0 diém ¢6 n < 5000;
- Subtask 3: 30°5 56 diém khong cd rang bugc gi thém,
Ciu 2 (7.0 diém): ZEN

Cong vién Thicn ndm trén mdt ludi 6 vudng, cde & vudng 1a cdt hojic 1a da. Kién triic su
nhin thiy cong vién con rdt bira bdn. Khu yudm Thidn dep phai c6 dang hinh chir nhit, moi
3 bén trong hinh cht nhit déu 14 8 cit \-;\@mc 0 gidp bién véi hinh chir nhét nay thi
¢ \w:—” -~

Riy gid ban d 1 duge yéu cdu, véi tr cdch 1 mot chu} &n gia xdy dung, can loai bo cang
it cdc O dd cang tt &¢ ¢6 duge nhimg khu vudn Thién dep (khi mét 6 da nao d6 duqc loax
bo thi & dd s& «d thinh & cdt). Trong vi dy dudi, cdc 6 vudng co diu chim
(.) 1d cat va cac 6 vudng cd diu lh’lng (#) 13 da. Sau khi loai bé 6 6 di & Hinh A thi ta dugce
2 khu virom Thién dep nhu Hinh B, O Hinh C thi ta khong can x6a 6 da ndo.

(#le |8 [ L[] [#l#]#]: _”

1#]. 1% [ e SN S

ERN IS A TR

EMNriweAE B Praigs |#E2]e

[.].1#[xl.|# il # Lt [ElR]#

(212 18].].1# # )4 | &S00 [#R]8
Hinh A Hinh B Hmh C

Yéu cau: Cho mét ludi & vudng kich thuge NxM, hay logi bo it 6 dd nhdt dé lam cho khu
viom Thién o nén dep va in ra né trong nhu thé nao.

Diz ligu: Vao tir tép vin ban ZEN.INP gdm:

- Dong du tién ghi sé nguyén N va M lin lugt 13 s hang va s& cdt cia cong vién Thidn
(1 <N, M<10%)

- M1 dong trong N dong tiép theo sé 1 modt chudi MKy ') néu O vudng 1 cdt va '# ndu &
vudng tuong Gng la da.

Két qué Ghi ra tép van ban ZEN.OUT me mot ma tedn Kich thude V3 M, md td Khu vuedm
nucn s& trong nhu thé ndo sau khi logi bo s8 lugng dd nho nhit. Giai phip cia ban bj sai
néu vlin con khu vuém Thién chira cde & 14 cdt md khdng phai 1A Khu virdm Thidn dep.

Vid

i ZENANP | ZENOUT | [ ZENANP ] ZEN.OUT
66 [ wan 33 it

HEn ... ﬂ #ith s

Ve N i it

e M., it

AER ik

EEE Kak .,

#as #
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Gidi han:
- Subtask 1: 25% s6 diém c6 M = 2;
- Subtask 2: 25% s6 diém ¢o s6 lieomg khu viee 6 cdt lién thong trong input va output nhe
nhau;
- Subtask 3: 25% 56 diém c6 1 <N, M < 100;
5e

>
- Subtask 4: 25% 56 diém khong cé gidi han gi thém.

Ciu 3 (6.0 diém): RALLY

Linh 12 mdt ¢d gido day hdt cho cdc ban tré. Dé rén luyén doi tai cho hoc tro, Linh thuc

hi¢n bai tdp sau:

- Diu tién Linh dua cho hoe sinh ctia minh mét chudi nét, goi chudi nét nay 1 A.

- Sau ¢4, Linh hat mjt chudi ndt khic ma hoc sinh phai nghe, goi chudi nét nay 1 B.

- Cudi cung, hoc sinh phai trd 1i liéu tit ca cde ndt trong A ¢6 xuit hién trong B theo cing
mat thir tr, bat ke gilra ching ¢6 cdc not trung gian hay khong.

Vi du: Gia st cac chir cii duge sir dung dé thé hién cic ndt. Néu A = abcad va
B = bazacbeaad, cdu trd 16i s€ 1a c6 vi cdc nét_ trong A xuét hién trong B theo cung mot thir
tu. Tuy nhién, néu A4 = abc va B = acbbbb, ciu tra 15 s& la khdng vi cic not trong A kKhing
xuit hi¢n trong B theo cing mét thir fir.

Khong chi hat hay, Linh con 1a CPer dinh cao. Vm bai tdp trén, Linh sir dung bifu dién
cdy. Nghia 13, mgt cau tric gom N dinh dugc két ndi boi N - 1 canh sao cho véi mdi cip
dinh u va v ¢ mot dudmg di duy nhit tir u dun v di qua mét ddy cdc canh. Trong bai tip,
Linh cho hoc sinh cia minh chudi A4 va chon ngau nhién hai dinh u va v tir cdy ctia minh va
mét chudi ndt gom céc ky tr doc theo chudi tir u dén v img véi chudi B.

Trong bai niy, ban s& nhin dugc cdy diu vio ma Linh di st dung trong bai tip cla
minh. Mdi dinh dugc gdn mot chir cdi viét thudng tugng tnmg cho mét ndt nhac. Chuong
trinh cta ban phai tra 15i Q truy védn. Mdi truy vin bao gom hai dinh u, v va chudi A mi hoe
sinh phai xac djnh.

Yéu cau: Déi véi mdi truy vén, chuong trinh cia ban phdi viét YES néu chudi A xudt hi¢n,
theo cing thir ty trén dudng dan gifra u va v hojic NO néu khong.

D li¢u: Vo tir tép vin bin RALLY.INP gdm:

- Déong ddu tién ghi 2 sb nguyén N va Q.

- Dong thir hai ghi mét chudi A ky ty. Ky ty thir i ctia chudi d3 cho duge gin cho dinh i.
Céc dinh duge danh sb tir | dén N,

- Mdi dong trong N - / dong sau ghi 2 sd nguyén duong u vd v va chira r:ine ¢6 m@t canh
gifta 2 dinh trén.

- Méi dong trong  dong cudi ghi 2 sé nguyén duong u, v va mot chudi 4 dai dién cho mét
truy van,
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Kér qua: Ghi két qua vio 1ép vin bin RALLY.OUT vai mdi truy vin, in ra trén mjt dong
YES hodc NO.
Vidu:

RALLY.INP T RALLY.OUT
103 YES
nynserbero YES
12 NO
23
34
45
56
67
78
g9
910
1 10 zysero
29 ser
93 ymyr
Gidi thich: Trong truy vin diu tién, chudi duge hinh thinh bii dudng di gitta cac dinh 1 va
10 13 "zynserbero”. Chudi "zysero” xudt hi¢n dudi dang mdt chudi con néu ban loai trir cic
ky e dinh 3, 5,6, 7.
Trong truy vén 2, chudi dugc hinh thinh béi dudmg di gilta cdc dinh 2 va 9 13 "ynserber”.
Chudi "ser” xuit hi¢n dudi dang mdt chudi con néu ban loi trir cc kytudinh2,3,5,6,7
Trong truy vén cudi cung, chudi duge hinh thinh béi duimg di gitta cdc dinh 9 va 3 1a
“rebresn”. Chudi "ymyr” khong xudt hi¢n trong bit ky chudi con nao vi chit "m" khong bao
gid xudt hi¢n trong chudi "rebresn”.
Gidi han: Goi a, la 56 ky te trong chuéi i Goi A la tong cua titcda. 2 <N, Q<3 x 107,
Q<A<I |0,
- Subtask I: 20% sé diém c6 N, Q < 10, Cdy la mgt dwong thang, didc bi¢t cdc cank co
dang (i, f + 1). Hon m‘n'x wmgc-gi;- chudi cdu hoi déu c6 &6 dai bang 1;
- Subtask 2 20°%% s diém co N, Q < 1000, A < 2000,
- Subtask 3 20% 56 diém ¢ N, Q < 10°, A <2 x 10°. Cdic dinh u v v déu giong nhau trong
moi cdu hoi,
- Subtask 4- 20% s6 diém co N, Q < 10°, A <2 = 10°. Cdy 1d m¢t diimg. Dde bidt, cdc
canhcé dang (i, i + 1),
- Subtask 5 2(7% 36 diém khéng c6 rang budc gi thém.
HET,
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