TRUNG HQOC PHO THONG
NAM HOC 2024 - 2025

Mon: TIN HOC

Thoi gian: 180 phit (khong ké thoi gian giao de)
Ngay thi tht nhat: 25/12/2024

Dé thi gom 06 trang, 08 bai

TONG QUAN DE THI

Tiéu dé File chuong trinh | File dit ligu | File két qua
Bai 1 | Nguoi giao hang SHIP.* SHIP.INP SHIP.OUT
Bai 2 | Lap trinh Robot AI | ROAL* ROAILINP ROAILOUT
Bai 3 | S6 nguyén dudng | PNUM.* PNUM.INP | PNUM.OUT

e Dau * dugc thay thé bdi PAS ho#ic CPP hoic PY tuong ting v6i ngon ngit 14p trinh Pascal
hogc C++ hodc Python.

o M&i bai bao gdm nhidu subtask, m&i subtask bao gdm nhidu test don, diém ctia thi sinh
dugc tinh theo ting test don.

Hay lgp trinh gidi cde bai todn sau:

Bai 1. Ngudi giao hang (7,0 diém)

O mot quéc gia no c6 N hon déo, duge dénh sb 1an lugt tit 1 dén N. C6 N — 1 cdy ciu, mbi
cay cau ndi tryc tiép 2 hon déo tao thanh mot quan thé ddo ma gitta hai hon ddo bat ki luon
ton tai dudng di théng qua mot cay cdu hodic mot day céc cay cdu. -

Tuan 1& mot ngudi giao hang cla cong ty VOI. Ban ddu Tuin & hon ddo 1, duge giao K
nhiém vy giao hang theo thi ty ti 1 dén K va Tuén phai xit Iy cc nhiém vu theo ding thit
tu d6. V6i nhiem vu thit 4 (1 <4 < K), Tuén cin thyc hién giao hang tit hon dio U; dén hon
déo V; theo dudng di ghé qua it hon ddo nhét. Tuén chi c6 thé thyc hién nhiém vu giao hang
thit ¢ néu vi trf clia Tuln dang & U; va sau khi hoan thanh giao hang thi vi trf clia Tuén sé
13 V;. Luu y d6i v6i mdi nhiém vy, Tuén c6 thé thyc hién hogc tit chi giao hang. Déi véi
mdi hon déo, cong ty dit mot gid tri phan thudng ma ngudi giao hang c6 thé nhan duge cho
mdi 1an ghé qua. V6i mbi nhigm vu hodn thanh, Tuén sé nhan duge phan thudng 13 gis tri
16n nhét trong sb céc gia tri clia cdc hon ddo n¥m trén dudng di giao hang, tinh cd hon dao
xuét phéat vA hon ddo két thic.

Yéu cau: Hay tinh tdng gis tri phén thudng 16n nhit ma Tudn cé thé nhan duge sau K

nhiém vy.
Dir liéu
Vao tt file van ban SHIP.INP:
e Dong diu chita mot s6 nguyén N 1a sb lugng hon déo (1 £ N < 2 x 10°).
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Dong thitt hai chita N sb nguyén Wi, Wa, ..., Wy la gia tri phan thudng tai cc hon
dao (0 < Wl,Wz, ceey WN < 109)

Mbi dong trong sé N — 1 dong tiép theo chita 2 s6 nguyén duong thé hién cay cau két
ndi gitta 2 hon déo.

Dong tiép theo chita mot s6 nguyén K 1a s6 ugng nhigm vy (1 < K <2 X 10°%).

Dong thit ¢ trong s6 K dong tiép theo chifa 2 sb nguyén duong U v V; thé hién nhigm
vu giao hang thi i (1 < U, V; < N; U # V).

Céc sb trén cting mot dong cdch nhau bdi diu cach.

Két qua
Ghi ra file vin ban SHIP.OUT:
o Mot s6 nguyen duy nhat thé hién t8ng gié tri phin thudng 16n nh&t ma Tuln c6 the
nhan duge sau K nhiém vy.

Vi du
SHIP.INP SHIP.OUT Gidi thich
4 6
1234
12
23
34
4
13
12
23
2 4
- Tufn thyc hi&n céc nhiém vu 2,4 vd tit chéi
cdc nhiém vu 1,3.
- Téng gié tri phin thudng Tuln nhdn dugc 12
2+4=6.
7 37
1655673161
14 '
12
23
45
56
57
7
13
32
14 - Tufn thyc hidn céc nhiém vu 3,4,5,7 va tu
42 chéi céc nhidm vu con lai.
25 - Téng gié tri phin thudng Tufn nhén dugc 13
57 T+7+7+16=37.
56
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Cham diém
o Subtask 1 (20% sé didm): N, K < 100 va hon déo i ¢6 cay céu ndi véi hon dao ¢ +1
(Vi:1<i<N-—1).

Subtask 2 (20% sb didm): N < 10000; K < 100 va hon ddo 4 c6 cay cu nbi véi hon
dBoi+1(Vi:1<i< N—1).

o Subtask 3 (20% sb diém): Hon ddo i c6 cay cau néi véi hon déo i+1(Vi: 1 <i < N-1).

Subtask 4 (20% s diém): N < 10000 va K < 100.

Subtask 5 (20% sb diém): Khéng c6 rang budc nao them.

Bai 2. Lap trinh Robot Al (7,0 diém)

Trong cudc thi tr{ tué nhan tao ROAI2025, Ban t3 chiic yéu cau céc doi choi 1gp trinh Robot
Al trén san déu trong moi trudng thuc t& 4o tham chiéu trén hé truc toa do Ozy. Méi doi
chai cin dit 2 con Robot Al tai 2 didm phan bigt trén dudng thing y = 2 véi toa do z 1a
sé nguyén trong pham vi tit 0 t6i N. M&i Robot Al c6 mot mét than ¢ nhigm vu quan sét
dudng thing y = 0. San d&u c6 hai tdm chin bién 1a céc doan thing AB va CD véi toa do
A(0,2), B(0,1), C(N,1), D(N,2). Ban t& chiic d4t thém K tam chn khic 13 nhing doan
thing n¥m trén doan BC. Tm chin thi 4 trong s6 K tim chin bit dau tit diém (L;,1) va
két thic & didm (R;,1). Robot Al tai diém U trén dudng théng y = 2 chi quan sét dugc
nhing didm V trén dudng thdng y = 0 néu nhu doan thng UV khong giao véi bét ki doan
thing 13 t&m chin nao trong s6 K + 2 tAm chin trén. Mot doan trén dudng théng y = 0 goi
14 quan s&t dude néu nhu moi diém trén doan thing d6 (ngoai trit 2 ddu miit) déu quan sat
duge. Nhiem vy ctia mdi doi chdi 1 can dit duge 2 con Robot Al sao cho tong do dai cac
doan quan sat dugc trén dudng thdng y = 0 bdi it nhat mdt Robot Al 1a 16n nhét c6 thé.
Yéu ciu: Doi tuyén clia Tuén In ddu tien tham gia thi tai, hay gidp doi cta Tuén tim ra
céch dit t6i wu cho 2 con Robot Al

Dir liéu
Vao tu file vin ban ROALINP:
o Dong dau chita hai s6 nguyén N va K (1 < N <10%1 < K < 2000).
o Dong tht i trong s6 K dong tiép theo chita hai s6 nguyén L; vd R; (0 < L; < R; < N).

Dit lidu bdo ddm L; < Ry < Ly < Ry < ... < Lg < Rg. Céc sb trén cing mot dong céch
nhau béi ddu cach.

Két qua

Ghi ra file vin bdn ROAI.OUT:

o Mot s6 nguyén duy nhit 13 tdng do dai cc doan quan sat dugc trén dudng thing y =0
trong phuong 4n ti vu tim duge.
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Vi du

ROAI.INP

ROAI.OUT

W~ oo w
O N N = =

Giai thich

e Trong vi du 1, mot phuong 4n dat vi tri t61 wu cho 2 Robot Al la z = 0 va z = 3.
Robot AI thtt nhét quan sat duge doan [2, 6]; Robot AI thi hai quan sat duge doan

[—1,3].
4
‘Qr
A .
L |B C
3 & 2 3 4 5 6 7

e Trong vi du 2, mot phuong 4n dat vi trf t6i wu cho 2 Robot AIla z = 2 va z = 4.
Robot Al thit nhét quan sat duge doan [—2,0] vd doan [2,4]; Robot Al thit hai quan
s&t dugc doan [—4, —2] va doan [0, 2].

o

V]

-5 —4 -3 -2

ChAm diém

o Subtask 1 (16% sb diém): N <

Subtask 2 (16% sb diém): N <

Subtask 4

(

o Subtask 3 (20% sb diém): N <
(20% sb diém): K <
Subtask 5 (28% sb diém):

~1 0 1 2 3 4 5

500

Khéng c6 rang budc nao thém.
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Bai 3. S6 nguyén duong (6,0 diém)

Thay giéo L& rét yéu thich céc bai toén sb hoc va day sb. Thay dinh nghia trong s6 clia mot
s6 nguyén duong X (ky hiéu 1a W(X)) nhu sau: v

o Diu tien, thdy Lé bidu dién X thanh day céc chit s6 clia n6 § h¢ co s6 10, thu duge
diy X1, Xa,..., Xy v6i N 1a sb chi 6 cla X

o Néu day chit s6 clia X c6 chia hai phén t& diing canh nhau c¢6 téng chia hét cho 5,
nghia 1a 3 € {1,2,...,N — 1} sao cho (X; + Xi31) : 5, thi W(X) =0;

o Ngugc lai, W(X) chinh 1a s6 lugng day con gdm céc phan tit lien tiép trong day chit sb
ctia X ma c6 két qud xor cic phan ti& bing 0. Cu thé, W (X) 1a s6 lugng cip i, j thod
minl <i<j<NvaXi®X;1®...0X; =0, véi @ la phép todn xor gilta hai s0
tu nhién.

Nhic lai, v6i hai s6 tyt nhién a va b, phép toan a @ b 13 phép toan xor ting bit tuong

ing cla o va b trong bidu dién hg nhi phan cla ching.
Vi duy:
e W(1234) = 0 vi chita hai chit s 2 v& 3 canh nhau c6 tdng chia hét cho 5;

o W(122103) = 5 vi khong c6 hai chit s6 nao canh nhau cé téng chia hét cho 5, dong
thoi day chit sb ctia né c6 5 day con gdm cic phan ti lién tiép 1a (2,2), (1,2,2,1),
(1,2,2,1,0), (0) va (2,1,0,3) c6 xor cac phén tit béng 0;

o W(3456) = 0 vi déy chit s6 ctia n6 khong cé day con ndo cé xor cic phan tit béing 0.

Yéu cAu: Cho sb nguyén duong k va céc s6 nguyén duong L, H. Hay tinh tng luy thita
k cta trong sb clia tit ci céc sb nguyén duong ndm trong pham vi [L, H], nghia la tinh

Y= (W(X))*.

Dir liéu

Vao tit file van ban PNUM.INP:
o Dong dau chita mot sé nguyén duong k 13 s6 luy thita trong tdng can tinh (1 <k < 2).
o Dong thit hai chita mot s6 nguyén duong T 13 s6 lugng trudng hop test (1 < 7' < 50 000).

o Mbi dong trong s6 T' dong tiép theo chita hai s6 nguyén duong L va H md td mot
trudng hop test (1 < L < H < 10100),

Dit lidu bédo ddm t8ng sb chit sb cla tit ca cdc s6 L va H trong mot file dit ligu vao khong
vugt qua 10°. Céc sb trén cling mot dong cach nhau béi ddu céch.

Két qua
Ghi ra file van badn PNUM.OUT:

o Gdm T dong, mbi dong chita mot s6 nguyén 1a phin du cta két qué tim dugc trong
phép chia cho 1000000007 tuong dng v6i trudng hgp test trong dit ligu dau vao.
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. Vi du

PNUM. INP PNUM.QUT
1 i
3 5
110 ' 12
100 105
111239 111245
2 1
3 7
110 30
100 105
111239 111245

Giai thich
Trong vi du thit nhét:

o O trudng hop test thi nhét: W(1) = W(2) = W(3) = W(4) = W(5) = W(6) = W(7) =
W(8)= W(9) = 0, W(10) = 1, nén két qué 1a 0*+0'+0"+0*-+0"+0"+0'+0'+0'+1" = 1.

o O trudng hop test thi hai: W(100) = 0, W(101) = 2, W(102) = 1, W(103) = 1,
W(104) = 1, W(105) = 0, nén két qua la 0' + 2! + 11 + 11 411 4+ 0' = 5.

o O trudng hop test thi ba: W(111239) = 0, W(111240) = 3, W(111241) = 0,
W(111242) = 2, W(111243) = 2, W(111244) = 3, W(111245) = 2, nén két qud 1a
0' 431 40 421 + 21 + 31 + 2! = 12.

Trong vi dy thi hai:
o O trudng hop test tht nhat: Két qué 1a 02402 +0? +02+0%2+ 0%+ 0%+ 0%+ 0%+ 1% = 1.

o O trudng hop test thit hai: Két qua 1 02 +22 4+ 124+ 12412+ 02 =T.

o O truong hop test thit ba: Két qua 1 02 + 32 + 02 4 2% + 22 + 32 + 22 = 30.

Cham diém

e Subtask 1 (12% s6 diém): 7' < 10 va H < 10°.

o Subtask 2 (12% sb diém): T < 10; H <108 va k= 1.
o Subtask 3 (12% sb diém): H < 10"® va k= 1.

. ): k

Subtask 5 (20% s diém): T < 10; H < 10° va k = 2.
Subtask 6 (16% sb diém): L 1a luy thita cta 10; H =10x L —1va k= 2.

(
(
(
Subtask 4 (12% sb diém
(
(
Subtask 7 (16% sé diém): Khong c6 rang budc nado thém.

* Thi sinh KHONG dugc sit dung tai lidu,
* Gigm thi KHONG gidi thich gi them.
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KY THI CHON HOC SINH GIOI QUOC GIA
TRUNG HOC PHO THONG
NAM HOQC 2024 - 2025

Moén: TIN HOC

Thoi gian: 180 phat (khong ké thoi gian giao dé)
Ngay thi tht hai: 26/12/2024

Dé thi gom 06 trang, 03 bas

TONG QUAN DE THI

Tiéu dé File chuong trinh | File dit lidu File két qua
Bai 4 | Vong tron CYCLE.* CYCLEINP | CYCLE.OUT
Bai 5 | Hai diy sb TSEQ.* TSEQ.INP TSEQ.OUT
Bai 6 | M4 hoa day s6 | ENCODE.* ENCODE.INP | ENCODE.OUT

e DAu * dugc thay thé bdi PAS hodc CPP hodc PY tuong ting v6i ngdn ngt 1ap trinh Pascal
ho#c C++ hodc Python.

o M3i bai bao gdm nhidu subtask, méi subtask bao gom nhidu test don, diém ctia thi sinh
duge tinh theo ting test don.

Hay lgp trinh gidi cdc bai todn sau:

Bai 4. Vong tron (7,0 diém)

Mot trudng THPT chuyén dang t6 chic tro choi tap thé cho M hoc sinh 16p chuyén Toén
dénh s6 tit 1 dén M va L hoc sinh 16p chuyén Vin dénh sb tit 1 dén L. Trén san, c6 N vi
trf cach ddu nhau da duge danh déu sin, cAc vi trf duge danh sb tit 1 dén N tao thanh mot
vong tron:

o Vi tri thit 1 k& véi vi trf thit 2 va thit N;
o Vitrithﬁi(ZSiSN—l) k& v6i vi trf thit ¢ — 1 va tht ¢ + 1;
o Vi trf thi N k& v6i vi trf tht N — 1 va tht 1.

Hinh vé& duéi day minh hoa vong tron trén san c6 12 vi tri:
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Ban diu, M + L hoc sinh ding & céc vi trf sao cho khong c6 2 hoc sinh nao ding cting mot
vi trf. Hoc sinh thtt u cta 16p chuyén Toén ding & vi trf P, (1 < u < M), hoc sinh thit v cla
16p chuyén Van ding & vi trf Q, (1 < v < L). Mbi budc, hoc sinh ¢6 thé di chuyén sang mot

2

trong 2 vi trf k& véi vi trf dang ding. Luu ¥, trong qua trinh di chuyén, mot vi trf c6 thé c6
nhidu hon mot hoc sinh. Cac thdy ¢6 mudn xéc dinh vi trf tap trung clia ting ban sao cho:

e Vi trf tap trung ctia M hoc sinh 16p chuyén Toén la M vi trf lién tiép & trén vong tron;
e Vi trf tap trung ctia L hoc sinh 16p chuyén Van 1a L vi trf lién tiép trén vong tron;
e Khong c¢6 2 hoc sinh ndo ding cing mot vi tri.
Yeu ciu: Hay gitip cdc thiy co xac dinh vi trf tap trung cla céc hoc sinh sao cho tdng sb
budc phai di chuyén clia t4t cA céc hoc sinh 13 nhd nhét.
Dir liéu
Vao t file van ban CYCLE.INP:

Dong diu chita mot s6 nguyén T la sb lugng trudng hop test (1 < T < 10%). Tiép theo 1a T
nhém dong, mbi nhém dong mo t& mot trudng hop test nhu sau:

o Dong thtt nhét chita 3 s6 nguyén duong N,M va L (2< M+ L <N < 10%).
o Dong thit hai chita M sb nguyén duong Pi, Py, ..., Py (1< P, Py, P < N).
o Dong thit ba chtta L sb nguyén duong Q1,Qz,...,Qr (1 £ Q1,Q2,...,@L < N).
Dit lisu bio dam tdng céc s6 N trong mot file dit ligu vao khong vugt qua 2 X 10%. Céc sb
trén cling mot dong céch nhau bdi déu céch. '
Két qua
Ghi ra file vin bdn CYCLE.OUT:

o Gdm T dong, mdi dong chita mot s6 nguyén duy nhét 1a tdng s6 budc di chuyén nhd
nhét clia tAt ci cic hoc sinh tuong dng véi trudng hgp test trong dit ligu vao.

Vi du

CYCLE. INP CYCLE.OUT
1 15
12 6 4
1357911
212 8 4

Giai thich

Vi tri ban dau Phuong 4n 1 Phuong 4n 2
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o Trong phuong 4n 1, s6 budc di chuyén ctia cac hoc sinh chuyén Van 1an lugt 1a: 1,2,3,0;
s6 bude di chuyén ciia cac hoc sinh chuyén Toén lan lugt 1a: 2,3,2,1,0,1.

e Trong phuong 4n 2, s6 budc di chuyén ciia cdc hoc sinh chuyén Vin 1an lugt 1a: 0,1,4,1;
6 budc di chuyén cla céc hoc sinh chuyén Toén lan lugt 1a: 2,3,2,1,0,1.

e C4 2 phuong &n déu tbi uvu va ddu cé tdng sb budc la 15.

Chim diém
o Subtask 1 (10% sb diém): N < 10; T < 10.

o Subtask 2 (15% s6 diém): N < 500;1 < P, Py,..., Py < ;1< Q1,Qs,...,Qr < %
T < 10.

Subtask 3 (15% s6 diém): N < 5000;1 < Py, Py,..., Py < %1 < Q1,Q2...,Qr < §;
T < 10.

Subtask 4 (20% s6 diém): N < 5000; T < 10.
Subtask 5 (20% sb diém): 1 < P, Py,..., Py <X 1< Q1,Qs,...,Qu < §; T < 10.

°®

Subtask 6 (20% s6 diém): Khong cé rang budc nao them.

Bai 5. Hai day sb (7,0 diém)

V6i nidm dam mé vé cac bai toan trén day s6 clia minh, hém nay thiy gido L& nghién citu
bai toan trén hai day s6 A va B. Day A gdm céc sb ty nhién sip xép téng dan tit 1 t6i 10°.
Day B chi gdm duy nhét mot s6 0. Thay Lé 1an lugt dua ra @ yéu ciu, mdi yéu cau thudc
mdt trong 3 loai sau:

e Logi 1: Cho hai s6 X va K, yéu cau cit K sb dau tién ctia day A, ghép vao ngay sau
6 c6 gia tri X cta day B;

e Logi 2: Cho hai s6 Y v H, yéu cdu x6a di H sb ngay sau sb c6 gia tri Y clia ddy B;
e Logi & Cho hai s6 L va R, yéu cau tinh tdng clia céc sb tit vi trf L dén vi trf R cla

day B. Vi trf cic phan tit trong ddy B dugc danh sb tur 1.

Yéu cau: Hay thyc hign cac yéu cau d6 theo diing thit ty ma thiy Lé dua ra.
Dir liéu
Vao tt file vin ban TSEQ.INP:

e Dong dau chita mot s6 nguyén Q la s6 lugng yéu ciu thiy Lé can thyc hién (1 < Q <
5 x 109).

e Méi dong trong s6 @ dong tiép theo chia ba s6 nguyén moé t4 mot trong ba loai yéu
cau theo dinh dang sau:
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% 1 X K md t3 yéu cdu loai 1 (0 £ X < 10%1 < K < 10°%). Dit ligu bdo dam téng
K clia tAt ca cdc yéu cdu 1 khong qua 10° va gia tri X hién dang c6 trong day B;

% 2 Y Hmd ta ysu cdu loai 2 (0 < Y < 10%1 < H < 10°). Dit ligu béo dém c6 it
nhét H s6 sau gi tri Y va gid tri Y hién dang c6 trong day B;

% 3 L R mo t3 yéu cdu loai 3 (1 < L < R < |B|, véi |B| 1a s6 luong phéan & hién
tai ctia day B).

Céc sb trén cting mdt dong céch nhau bdi ddu cach.
K&t qua
Ghi ra file viin ban TSEQ.OUT:

o V6i mbi yéu céu loai 3, ghi ra trén mot dong mot sb6 nguyén 1a dép én tinh duge.

Vi du
TSEQ.INP TSEQ.OUT
6 11
103 35
112
335
242
144
327
Giai thich
Yéu cau | Day B Gidi thich
Ban dau | [0]
1 0,1,2,3]
2 0,1,4,5,2,3]
3 0,1,4,5,2,3] Céc 6 tut vi trf 3 dén b 1a [4, 5, 2] c6 tdng la 11
4 0,1,4,3]
5 0,1,4,6,7,8,9,3]
6 0,1,4,6,7,8,9,3] | Céc sb tt vi tri 2 dén 7 1a [L, 4, 6,7, 8, 9] c6 t3ng I 35

Chim diém
15% s6 diém): @, K < 500.
15% sé diém): @ < 5000.

e Subtask 1 (
o Subtask 2 (
Subtask 3 (20% sb diém): Khong cé yéu cau loai 2; Céc yéu ciu loai 1 xuét hién trudc
tit cd céc yéu cdu loai 3.

Subtask 4 (25% s6 diém): Khong c6 yéu ciu loai 2.

Subtask 5 (25% s6 diém): Khéng c6 rang bugc nio thém.
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Bai 6. M3 hoa day s6 (6,0 diém)

Ngay nay, linh vyc an ninh mang dang dén trd thanh mot linh vye thiét yéu trong viéc béo
mat an todn thong tin trén toan thé gidi. Tuln 1a mot k§ su an ninh mang va rit dam mé
kham phé céc bai todn vé& ma hod bdo mat. Cau dang quan tdm dén bai todn mé hod mot
day s6 S = (S1,S2,...,Sn) véi cdc phin ti la cac sb nguyén du0ng khéng qua K. Cau thit
nghiém viéc mé hoa bang cach viét ra tt cd cdc ddy hau té cltia diy S. Cu thé, v6i mbi
i €{1,2,..., N}, Tuln viét ra day A; = (S;, Si+1,...,Sn). Sau d6, cau sép xép céc day nay
tang dan theo thit tu tit dién. Cubi cting, cau ghi lal do dai clia céc day theo thit ty da sip
xép, thu duge day L = (L1, Ls, ..., Ly) va goi day la day ddc trung cla S.

Vi duy, véi diy S = (2,1,4,3,1,3,4) thl Tuén s8 viét ra 7 diy: 4; = (2,1,4,3,1,3,4);
Ay =(1,4,3,1,3,4); A3 = (4,3,1,3,4); Ay = (3,1,3,4); As = (1,3,4); As = (3,4); A7 = (4).
Sau khi sép xép ting dan theo thfr tu tit dién, Tuén thu dugc: (A5,A2, Ay, A4, Ag, Aq, A3).
Cubdi ciing, Tudn ghi lai do dai cic day theo thi ty dé va thu duge diy dic trung cta S la
L=(3,6,7,4,2,1,5). '

Nhic lai, day (X1, Xa, ... X,) goi 1a di trude day (¥3,Y,...,Y,) theo tht tu tit dién néu mot
trong hai diéu kién sau thod man:

e Tontaiz € {1,2,...,min(u,v)} saocho X; =Y, Xp =Y%,,..., X, =Y v X; <Y;
L Xl 1/ly)(2 1/27 : ,Xu:K‘Vﬁu<’U.

Bay gid Tuin mudn biét kha ning gidi ma ngugc lai ra day S néu chi biét s6 K, day L va
phuong phap xay dyng day L. Tuén nhan ra ring c6 thé tdn tai nhidu day S c¢6 cac phan ti
la cc sb nguyén duong khong qua K ma sau khi thyc hién phuong phap ma hoa nhu trén
c¢6 thé cho ra cling mot day dic trung L.

Tiép tuc qua trinh thi nghiém, Tuén thyc hién Q phép bién dbi lien tiép trén day L. Vi
mdi phép bién ddi, cau sé chon hai phan t& ctia day L hién tai vd ddi gi4 tri cho nhau, sau
d6 dém s6 day S thoa méan day dic trung L vita dugc bién ddi. Sau mé&i phép bién déi, day
L duge cap nhat.

Yéu cau: Cho biét N, K, day L va cic phép bién ddi ctia Tuén. Trude 18n bién ddi dau tién
va sau mbi lan bién d6i clia Tuén trén day L, hay tinh sé lugng day S ¢6 N phén td, cic
phéin tif 14 cac sb nguyén duong khong qua K, sao cho ddy dic trung cua S 1a day L.

Dir liéu
Vao tu file vin ban ENCODE.INP:
¢ Dong dau tién chita ba s6 nguyén N, K,Q (1 < N,K <5x 105 0< Q@ <5 x 10°).

e Dong thit hai chia N sb nguyén duong Ly, Ls,...,Ly. Dit liéu bdo ddm day L =
(L1, Lg, ..., Ly) 12 mot hoén vi ctia N sb ty nhién 1,2,...,N.

e M&i dong trong s6 @ dong tiép theo chtta hai sé nguyén duong khéc nhau i,j
(1 € 4,5 < N) md td mot phép bién ddi ctia Tun véi ¥ nghia 13 ddi gis tri ctia L;
va L; cho nhau.

Céc sb trén cing mot dong cach nhau bdi dau céch.
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Két qua
Ghi ra file vin bdn ENCODE.OUT:

o Gdm @ + 1 dong, m&i dong 1 phan du trong phép chia cho 1000000007 cha s6 lugng
dsy S tinh dugc cho ddy L ban diu va cho déy L sau mdi phép bién ddi theo thit ty

dau vao.
Vi du

ENCODE. INP ENCODE. OUT Gidi thich

332 4 - Cac day S c6 diy dic trung L= (3,1,2) 1a

312 4 (1,2,2); (1,3,3); (2,3,3); (1,3,2).

23 1 - Cac diy S c6 diy dic trung L= (3,2,1) 1a:

12 1,1,2); (1,1,3); (2,2,3); (1,2,3).
- Céc diay S c6é day dic trung L= (2,3,1) la:
(2,1,3).

Chim diém
e Subtask 1 (10% s diém): N, K, Q < 8.
e Subtask 2 (10% s6 diém): N,Q < 8
Q=

Subtask 3 (24% sb diém vd L 13 diy ting dan hoéc gidm dan.

[ ]

(
( ):

Subtask 4 (28% s6 didm): N, K, Q < 1000.
( ):

Subtask 5 (28% sb diém Khong cé rang budc nao thém.

* Thi sinh KHONG duge st dung tas lidu,

* Qidm thi KHONG gidi thich gi thém.

Trang 6 / 6



~

@ VA DAO TAO

- ) 3 \!
: o\
HulH
Py

TRUNG HOC PHO THONG
NAM HOC 2024 - 2025

Moén: TIN HOC

Ngay thi: 25-26/12/2024
(Ddp dn gom 08 trang)

TONG QUAN DE THI

KY THI CHON HOC SINH GIOI QUOC GIA

Tiéu dé File chuong trinh | File dit ligu File két qua
Bai 1 | Ngudi giao hang SHIP.* SHIP.INP SHIP.OUT
Bai 2 | Lap trinh Robot AI | ROAL* ROALINP ROAILOUT
Bai 3 | S6 nguyén duong PNUM.* PNUM.INP PNUM.OUT
Bai 4 | Vong tron CYCLE.* CYCLE.INP CYCLE.OUT
Bai 5 | Hai day sb TSEQ.* TSEQ.INP TSEQ.OUT
Bai 6 | Ma hoa day s6 ENCODE.* ENCODE.INP | ENCODE.OUT

e Déu * dugc thay thé bdi PAS hotic CPP hoiic PY tuong ing véi ngon ngit 1ap trinh Pascal

ho#ic C++ ho#c Python.

o M5i bai bao gdm nhidu subtask, méi subtask bao gdm nhidu test don, diém cfia th{ sinh
duge tinh theo ting test don.

Bai 1. Ngudi giao hang (7,0 diém)

e Subtask 1 (20% sb diém): N, K < 100 va hon déo i c6 cay cau ndi véi hon déo i + 1

(Vi:1<i<N-1).

Hon d4o i ¢6 cay ciu ndi véi hon ddo 4 + 1, bai toén tim gia trj 16n nhat trén dudng di
gitta 2 hon ddo u, v 1& bai toan tim gid tri 16n nhét trén doan tit u dén v.

Goi f[i,v] 1a gid tri phan thudng c6 thé nhan duge nhidu nhét sau nhiém vy ¢ va Tuén
ditng ¢ hon déo v.

) méi nhiem vu i,1 < i < K, ta ¢6 fli,v] = max(f[i — L], fli — 1, w] +
maz Path(u;,v;)), trong d6 mazPath(u;, v;) 1 gid tri 16n nhét trong doan tit u; dén v;
duge xtt 1y béng cach tim kiém tuén ty.

Do phiic tap: O(N? x K).
Subtask 2 (20% sé diém): N < 10000; K < 100 v& hon déo i c6 cay cau ndi véi hon
ddoi+1(Vi:1<i<N-1).

Tuong ty subtask 1. Thay tim kiém tudn ty trong maz Path(u;, v;) bang tim kiém dya
trén Cay phan doan hodc Bang thua.

D6 phitc tap: O(N x K x log N).
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o Subtask 3 (20% sb diém): Hon d&o i c6 cay cdu ndi véi hon ddo i+1 (Vi: 1 < ¢ < N-1).
Tudng ty subtask 2. Goi f[v;] 1& gid tri phan thudng co thé nhan duge nhidu nhét
sau khi hoan thanh thyc hién nhiém vu va két thic ¢ hon déo v;, cap nhat flvi] =
max(f[vi, flw] + mazPath(ui,v;)).

Do phitc tap: O(N x log N + K).

e Subtask 4 (20% sb diém): N < 10000 va K < 100.
Tuong tu subtask 3. Thay tim kiém tudn tu trong mazPath(u;, v;) bing BFS dé tim
dudng di va gid tri 16n nhét gitta 2 hon ddo u; va v; trén cay.

Do phiic tap: O(N x K).

e Subtask 5 (20% s6 diém): Khong c6 rang budc nao thém.
Tuong tu subtask 4. Thay BFS bing ky thuat LCA va Béang thua dé tinh nhanh gia
tri max trén dudng di gitta 2 hon dao u va v.
Do phitc tap: O((N + K) x log N).

Bai 2. Lap trinh Robot Al (7,0 diém)

e Subtask 1 (16% sb diém): N < 200.
Nhan thiy s6 lugng phuong 4n ctia bai toan la %Jr—l) V6i mbi phuong 4n, ta duyét
qua tat c& céc doan don vi tit —N t6i 2 x N dé danh déu doan don vi duge quan sét.
D6 phitc tap tinh toan 1a O(N?®).

o Subtask 2 (16% s6 diém): N < 2000; K < 20.
CAi tién tir Subtask 1, thay vi duyét tit ci cac doan don vi, ta tim ra danh sach doan
ctia mdi Robot. Do danh sach da duge sip xép ting dan, ta c6 thé gop cac doan va
tinh téng do dai trong t6i da 2 x K phép tinh.

Do phitc tap tinh toan chung la O(N 2 x K).

e Subtask 3 (20% s6 diém): N < 20000.
Nhan thay, ta c6 thé cb dinh mot Robot & vi trf 0 ma khong lam thay ddi 1oi giai toi
wu do tinh chét tinh tién ctia bai toan. Tinh chit tinh tién clia bai todn la nhu sau:
Phuong 4n dit hai Robot @ vi trf z; vA z2 s8 tuong duong véi phuong an ddt hai Robot
S vitri o + A v 9 + A
Do d6, sb lugng phuong an can duyét 1a O(N).
Do phiic tap tinh toan chung 1a O(N x K).

e Subtask 4 (20% sb diém): K < 500.
Néu phuong 4n t6i uu khong phai la phuong &n bién (Robot thit nhét & vi trf 0, Robot
thit hai @ vi trf N). Ta nhan théy luon ton tai phuong an t6i wu sao cho c6 it nhat mot
doan quan sat duge ciia Robot thit nhit phai 6 mép (hai dau mat L;, R;) tring véi
mot dau mit (L; hodc R;) clia doan quan sat dugce chia Robot thit hai. Nhu vay, budc
dau tien, ra tim ra tAt ca khodng céch thod mén diéu kién trén. S6 lugng céc khodng
céch thda man 1a O(K?). V6i mdi khodng céch c6 dinh, ta lam nhu subtask 2 dé tim
ra do dai quan sat dugc trong O(K).

Do phitc tap tinh toan 1a O(K?®).
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e Subtask 5 (28% s diém): Khong c6 rang budc nao thém.
Ta xét bai todn tudng duong sau:

Cho hai danh séch, danh sach thi nhét 1a danh sach cdc viung khong quan sét dugc
ctia Robot thit nhit (Robot thit nhat dit ¢ vi tri 0); danh sach thit hai 14 danh sach
cac ving quan sat duge ciia Robot thit hai. Do danh séch thit hai la cdc doan khong
giao nhau nén ta c6 thé xit 1y timg doan ctia danh sach thit hai. Trudc hét vdi mdi doan
(U+ A,V + A), ta danh déu duge gia tri A} 1a vi tri bdt dau giao va A% 1a vi trf két
thic giao vdi doan [L;, R;] clia danh sach tht nhat. Ngoai ra, ta ciing can xét AL va
A& vi trf bt dau va két thic cia vige hai doan 1éng vao nhau. Ta can sép xép lai cdc
A va dua vdo mang danh déu theo thit ty xuét hién.

Ding k§ thuat mang cong don va méang higu, ta c6 thé tinh tién qua tat ca A. Méi lan
tinh tién mét chi phi la O(1).

Do phiic tap tinh toan 13 O(K?%log K).
Bai 3. S6 nguyén duadng (6,0 diém)

e Subtask 1: 7' < 10 va H < 108.
Tinh trong sb ciia timg sb tir 1 dén 10%, sau d6 tinh tdng hodic tong binh phuong trong
sb céc doan bing céch st dung mang cong don.
Do phitc tap: O(H x log?(H) + T).

e Subtask 2: 7<10; H <10¥vak=1.

D&i tht ty tinh: Xét 1an lugt céc cip (4,5) ma 1 < i < j < 19; sau d6 dém sb lugng sb
2 trong pham vi [L, H] thod man z; ® ;11 @ ... ® z; = 0; va khong chita hai chit s6
ndo canh nhau cé téng chia hét cho 5. Bai todn dém nay cé thé gidi quyét bing quy
hoach dong chit s, c6 thé cai dit bing dé quy va st dung mang nhd.

Do phite tap: O(T x log®(H)), v6i hiing s6 thuat toén 13 16 x 5 x 10.

e Subtask 3: H <108 vak=1.

Tuong ty subtask 2, nhung xit Iy bai todn dém chung cho tét c& céc trudng hop test;
sau d6 tim thi ty it dién cta H vd L — 1 trong diy nghiém dém duge.

Do phic tap phan tién xit ly: O(log®(H)) v6i hiing s6 thuat toan 13 16 x 5 x 10.

D6 phite tap phan tra 18i cac trudng hgp test: O(N x log?(H)), véi hiing s6 thuat toan
12 10 va. N 1a tdng sb chit sb ciia tat cd cdc sb L v H trong céc trudng hgp test.

e Subtask 4: k= 1.

Thay vi xét timg cip (4,7); c6 thé xét cAu hinh nghiém c6 dang bo hai s6 (z,y) véi
T = T1,Tq,...,T, 1 mot diy thap phan v& y = y1,%,...,Yn 1& mot ddy nhi phan co
cac bit 1 k& nhau. Céc cdu hinh can thod méan: 2 khong chita hai chit s6 canh nhau c6
téng chia hét cho 5; céc bit 1 clia y danh ddu céc chit sb tuong tng trén z sao cho xor
ctia chiing bing 0. C6 thé dém sb chu hinh nhu vay béng céch d¢ quy xay dung ting
vi trf clia c& hai s6 (z,y) cing mot lic; sau d6 st dung mang nhd dé khi tring lip
cac bai toan. D8 kiém soat pham vi clia z cho tiing trudng hgp test, cé thé st dung k¥
thuat tim thit ty it dién clia nghiém nhu sau: D& dém sé cAu hinh bé hon H, ta c6 thé
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xét 7 1a vi trf dAu tien ma z; < H;, va xét hét cac kha niing clia y c6 thé co tinh dén i.
Mic dit sb kh& ning ctia y 16n, nhung gia tri xor clia céc chit s6 tuong ting la bé han
16; do d6 cé thé xét céc gia tri xor nay.

Do phitc tap phin tién xi Ij: O(log(H)) v6i hing sb thuat toén 1a 16 x 5 x 20.

D6 phtic tap phén tra 18i cdc trudng hop test: O(N x log?(H)), v6i hiing s6 thuat toan
12 20 v NV la tdng s chit s6 ciia tit ci cic s6 L va H trong cac trudng hgp test.

Subtask 5: T'< 10; H < 10° va k = 2.

Binh phuong trong s6 ctia mot s6 = 1, T3, . . . , T, chinh 14 6 lugng bo bdn 6 (i, 7, k, )
saocho 1 <i<j<m1<k<t<nvaz;®zi11®.. ®z; =2, D211 D... 0z, =0.

Y tudng dbi thit ty tinh, tuong ti nhu subtask 2: Xét tit ca cac bo bon s6 (4,4, k,t) va
dua v& dém s6 lugng s6 = trong pham vi [L, Hl ma ;@ ¢41 @ ... D Tj = T © Ty ©
... @z, = 0; vi khong chita hai chit s6 ndo canh nhau c6 tdng chia hét cho 5. Ta c6 thé
gidi quyét bing quy hoach dong chit s6, cai dit bing dé quy va sit dung méang nhd.

Do phic tap: O(T x log®(H)), véi hiing s6 thuat todn 1a 16 x 16 x 5 x 10.

Subtask 6: L 1a luj thta cia 10 va H =10x L —1va k = 2.

Véi rang budc ndy, céc sbé & déu c6 sb chit s6 biing nhau vA c6 thé bd qua rang budc vé
pham vi ctia . St dung céch dém & subtask 2; nhung cic sb 4, j, k, t c6 thé xay dung
béing dé quy thay vi vong lip (tuong tu nhu céch xay dung s6 z). Cau hinh can dém
chinh 1 bo ba (z,y, ) trong d6 z = zy,2s,..., T, 12 mot ddy cdc chit sb thap phan;
Y = Y1,Ys,...,Yn 1& mot diy nhi phan cé cic bit 1 n¥m ké nhay; 2z = 21, 23,...,2, 12
mot diy nhi phan cé céc bit 1 nim k& nhau; sao cho céc chit s6 clia z 1y tai cdc vi tri
bit 1 ciia y c6 xor bing 0 va céc chit s6 clia 2 14y tai cac vi trf bit 1 clia z ¢6 xor béng
0. C6 thé dém sb cAu hinh nhu vay bing cich dé quy xay dung ting vi trf clia ci ba
s6 (z,y, z) cling mot lic; sau dé st dung mang nhd dé khtt trung ldp céc bai toan. Dé
xtt 1§ cho nhidu trudng hgp thit nghiém cting mot ltce, ¢6 thé cho phép s6 z ¢6 chit s6
0 dimg dau.

Do phiic tap phan tién xi ly: O(log(H)) véi hing s6 thuat toédn 1a 16 x 16 x 5 x 40.

Do phtc tap phan tra 13i céc trudng hgp test: O(N), véi N 1a téng sb chit s clia tht
¢ cac s6 L va H trong cac truong hgp test.

Subtask 7: Khéng c6 rang budc nao thém.

Vé6i k = 2, stt dung cach dém tuong ty nhu subtask 6 nhung x 1y thém rang budc vé
pham vi ctia z. D& dém s cAu hinh bé hon H, ta c¢6 thé xét 4 1a vi trf dau tien ma
z; < H;, vd x6t hét cdc kha ning céc sb y, z ¢6 thé c6 tinh dén 7. Mic du s6 khé niing
clia y va z 16n, nhung gia tri xor ciia céac chit s6 tuong ing 1a bé hon 16; do do6 c6 thé
xét cac kha ning cilia cac gid tri xor ndy, qua 162 trudng hop.

Do phic tap phan tién xit ly: O(log(H)) véi hiing s6 thudt toan 1a 16 x 16 x 5 x 40.

Do phtic tap phan tra 18i cic trudng hop test: O(IN), v6i hiing s6 thuat todn 1 16x16x40
va N 13 tdng sb chit s6 clia tAt c céc s6 L va H trong céc trudng hgp test.
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Bai 4. Vong tron (7,0 diém)
Khong mét tinh tdng quas, gid thiét chidu téng din ctia chi 6 vi trf 1a chiéu kim dong ho.

e Subtask 1 (10% s6 diém): N < 10; T < 10.
D6i v6i mbi hoc sinh, duyét moi trang thai két thic c6 thé.
Sau khi duyét toan bd L + M hoc sinh, véi méi trang thai két thic, kiém tra didu kién
méat O(N).
Téng do phic tap 1a O(N! x N).
o Subtask 2 (15% sb diém): N < 500; 1 < Pp,...,Py < %1 < Qu,...,Qp < §;
T < 10.
Ta ky hiéu:
# bl[u] 13 chi phi t6i thidu dé sip xép L ban 16p Van lién tiép nhau theo chiéu kim
dong hd bt dau tir u.
% bmu 1 chi phi t6i thidu dé sip xép M ban 16p Toén lién tiép nhau theo chiéu
kim dong hd bt dau tix .
Ta thyc hién viéc tinh méang bm, bl doc lap v6i nhau. Khong mét tinh tdng quét, ta
xét viee tinh b cho day P, ..., Py da sip xép tang dan.
Do P; déu bé hon & nén di chuyén tit P; t6i v bét ky, ta khong bao gio phai sit dung
bude di tit N t6i 1. Tuy nhién, ta van cé thé bude di tit 1 dén N.

Goi k 1a sb6 ban phai stt dung buée di 1 — N. Ta c¢6 nhan xét sau:

— V6iu < N/2, k= 0.
— Véi u > N/2, k < min(N — u, M).
Do vay véi mdi u < %, ta cho 1an lugt Py, ..., Py vdo cac vi trf bit dau tit u theo chiéu
kim ddng hd va tinh khodng céch tuong ting. Do phitc tap tinh toan: O(M).
Con vdi u > —‘}, ta duyét va tim gia tri k cho téng khodng céch bé nhat. Do phic tap
tinh toan: O(M?).
Do vay, chi phi tinh to4n ra bm va bl 1a O(N3).
Dép 4n ciia bai toan c6 thé tinh trong O(N?) béng cach duyét moi vi trf bat ddu doan
lien tiép ctia hai 16p.
Téng do phic tap 1a O(N3).
o Subtask 3 (15% sb diém): N < 5000; 1 < Pp,..., Py < &1 < Qy,...,Qp < 55
T < 10.
Ta st dung:

* bm__head[k] 1& chi phi d& k ban c6 vi trf bé nhat don vé vi trf tit 1 t6i k.

* bm_tail[k] 1a chi phi d& k ban c6 vi trf 16n nhat don vé vi trf tt N t6i N — k+ 1.

Stt dung hai ming tinh s8n nay, chi phi di chuyén véi u, k cho trude c¢6 thé tinh trong
O(1). Do phtc tap tinh todn cho viéc tim ra bm(u] 1a O(M).

Téng do phitc tap tinh toan 1a O(N?).
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e Subtask 4 (20% s diém): N < 5000; T" < 10.
Ta thyc hién viéc tinh mang bm, bl véi § nghia nhu & subtask 3.
Tuy nhién, ta can thyc hign nhu sau:
— Chia tap hoc sinh 16p chuyén toan thanh 2 tap, di chuyén theo chiéu kim ddng ho
va di chuyén nguge chidu kim dong ho.

— Viéc chia tap ¢6 N? khé ning. Goi p, ¢ 1a diém dau va didm cubi ctia tap di chuyén
ngugde chidu kim ddng hd, ta c6 thé tinh:

* tong khoang cach dé dén toan b hoc sinh tit p dén ¢ vé phia p.
* téng khoang cach dé ddn toan bod hoc sinh tit ¢ + 1 dén p — 1 vé phia p — 1.
% tinh duge cach gia tri bmn[z] véi z ndm trong khodng p — 1 va p.

Do phitc tap thuat todn O(N?).

o Subtask 5 (20% s6 diém): 1 < Py,..., Py < ¥;1<Qy,...,Qr < % T <10

Tu tudng tuong ty nhu subtask 3 nhung chiing ta can ting toc tinh todn méng bm va
bl.

Goi ko 1a gi4 trj gitp tdng khodng cach 1a bé nhét. Véi % <u<N,tac60< kZ‘j:l <
koPt. Do d6, ta cap nhat dan céc phuong &n t6i uu cho trudng hop u > & trong O(1).
Do phitc tap cho viéc tinh bm 1a O(N).
Ap dung STL deque, ta c6 thé tinh dap 4n bai toan tit bm va bl trong O(N).
Téng do phiic tap 1a O(N).

e Subtask 6 (20% sb diém): Khong c¢6é rang budc nao thém.

Tu tudng tuong ty nhu subtask 4 nhung chiing ta can téing toc tinh todn méang bm va
bl.

D& lam dude viéc nay, ta phan tich qua trinh tinh toan bm|z]. Khi tinh gié tri bm[z]
ta can quan tam 3 tap sauw:
— (6 1 sb hoc sinh di chuyén thuan chidu kim dong ho (tap A);
— C6 1 sb hoc sinh giit nguyén vi tri (tap B);
— C6 1 86 hoc sinh di chuyén ngudc chidu kim dong ho (tap C).
Ta c¢é nhan xét:
— Khi tinh gié tri bm[x + 1], tong khodng céch sé& téng len 1 lugng |A| + |B| — |C|.
— Sau khi tinh dbm[z + 1], ta phéi cap nhat lai cac tap A, B, C.
— Ban déu, ta c6 thé khdi tao nghu nhién nhat cit p, q.
— Luu ¢ ring mdi hoc sinh chi déi tit C sang B, B sang A dtng 1 lan.
Ap dung STL deque, ta c6 thé tinh méng bm trong O(N).
Téng do6 phiic tap 1a O(N).
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5. Hai day s6 (7,0 diém)

Subtask 1 (15% sb diém): @, K < 500.

Lam dang nhu yéu ciu d& bai. Do dai t6i da clia day B la @ x K. Do phiic tap cia
mdi yéu cau 1a O(Q x K).

Do phite tap chung 1 O(Q? x K).

Subtask 2 (15% sb diém): @ < 5000.

Thay vi lutu ting phén ti, ta lutu cAc doan vao céu dit ligu danh sach. Do dai danh séch
12 O(Q). Thé nén, vige quén 1y danh sach s& mét do phitc tap 1a O(Q).

Do phiic tap chung 1a O(Q?).
Subtask 3 (20% sb diém): Khong c6 yéu ciu loai 2 va cdc yéu cau loai 1 xudt hién
trude tat cd cac yéu cau loai 3.

Dimng con trd dé truy duge vi tri cac doan (¢,r) trén danh sach. Méi thao tdc chen, ta
tim déi tugng (¢,7) trén danh sach. Sau do, ta x6a di va chen lai cic doan thay thé.

Sau khi ¢6 duge danh sach trén, ta ding méng cong don dé tinh két qué méi yéu cau
loai 3.

D phitc tap chung 13 O(Q log Q).

Subtask 4 (25% sb diém): Khong c6 yéu cau loai 2.

X1t Iy offline dé xay dyng dugc danh sach cac doan (£,7). St dung cay Fenwick dé cap
nhat do dai khi duge thém va yéu cau loai 3.

Do phiic tap chung 13 O(Q log Q).

Subtask 5 (25% sb diém): Khong c6 rang budc nao thém.

Ta phai xit 1§ them thao tac x6a bing k§ thuat Nang nhi phan trén cay Fenwick (Binary
Lifting on Fenwick tree).

Do phite tap van 1a O(Q log Q).

Bai 6. M3 hoa day sb (6,0 diém)

Subtask 1 (10% sb diém): N, K,Q < 8.
Xay dung tat cd k™ day s khac nhau c6 thé c6 va kiém tra ting day.

Do phitc tap: O(Q x KV x NlogN).

Subtask 2 (10% sb diém): N,Q < 8.

Gi4 st day s chi chita céc gia tri {1,2,...,t} v mdi gid tri ddu xuét hign it nhat mot
lan. Khi dé c6 thé xay dung tit ci cac day s c6 thé co; sb lugng day s nhu vay 1a khong
qué n". Kiém tra timg day s, néu s c6 day dic trung 1a L thi két qua sé ting thém W
(chinh 1a s6 cdch dé chon ra ¢ s6 trong k s6 duge phép).

Do phiic tap: O(Q x NV x NlogN).
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o Subtask 3 (24% s6 diém): @ = 0 va L 14 déy téng dan ho¥ic gidm dan.

Trong subtask nay s 13 mot diy don digu, viec dém sd ciu hinh s sé tuong ty nhu mot
bai toan chia keo Euler.

Do phite tap: O(N).

o Subtask 4 (28% sb diém): N, K, Q < 1000.

V6i mbi i € {1,2,...,n—1}; dit x = I[i] vd y = I[i + 1]. Do A, < Ay nén Sp_z41 <
Sp—y+1. Viec déu bing c6 thé x&y ra hay khong, phu thudce vho viée so sdnh A,_; vi
Ay—1. T clu hinh cta day L, ta c6 thé biét két qua so sanh gitta A, v6i Ay_l, Vi
suy ra rang budc 6 day 1a Sp_py1 < Sh- ~y+1 hay Sp—z+1 < Sn—y+1- G01 cla sb vi tri 4
ma diu biing c6 thé xay ra. Khi d6 két qua bai toan 1a 350 (5) x (%)

Do phite tap: O(N X Q).

e Subtask 5 (28% sb diém): Khong c6 rang budc ndo them.

Tuong tu nhu subtask 4, nhung can ti gidn cong thic. Két qua la: (k:c). Véi mdi truy
van, sb lugng vi trf 4 ma rang budc chuyén tit "<" sang "<" (ho#ic ngugc lai) la it, do
d6 c6 thé cap nhat lai gia tri ¢ mot cach nhanh chéng.

Do phitc tap: O(N + Q).
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