CAU LAC BO TLE .
Vong chung két TLEOJ Cup 2024

Thoi gian: 300 phut

DE THI CHINH THUC Dé thi gé‘m 07 bai, 20 trang

Ngay thi: 20/07/2024

Tong quan dé thi
Bai Tiéu dé Thoigian | Bénhé | Piém | Trang
1 Doan dep 750 ms 1024 MB 100 3
2 Tro choi sip xép 1000 ms | 1024 MB | 100 6
3 Tich chit s6 2000 ms 1024 MB | 100 9
4 Hai quoc gia 1500 ms | 1024 MB | 100 11
5 Puong di va tong xor 2000 ms 1024 MB 100 14
6 Thuc don cua Vi 1000 ms 1024 MB 100 16
7 X6 50 2000 ms 1024 MB | 100 18
Téong quan luit thi diu
1. Céch tinh diém:

1.1.  Tat ca cac bai déu dugc chia thanh cac subtask (nhém). Mdi bai gom it
nhit 05 subtask.

1.2. Vi timg subtask (nhoém): di véi cac bai tir bai 1 dén bai 5, thi sinh phai
dung toan bo cac bo kiém thir trong mdi subtask dé duoc tinh diém cho
subtask do; nguoc lai, diém cho subtask do cua thi sinh 1a 0. Piém cua
mdi subtask s& 12 diém 16n nhat ma thi sinh dat duoc & subtask do qua cac
1an nop.

1.3.  Véi ting bai: Diém mdi bai cua thi sinh s& 13 tong diém cua cac subtask
trong bai do.

1.4. Doéng bang bang xép hang: Bang xép hang s& dugc dong bing trong 60
phut cudi cuing ctia ky thi. Ké tir thoi diém déng bang, cac 1an ndp bai cia
céc thi sinh khac s& khong duoc tinh trén bang xép hang. Thi sinh dugc
biét diém cuia chinh minh trong subt thoi gian thi, nhung chi biét diém cua
cac thi sinh khac trude thoi gian dong bang bang xép hang.

1.5. Ky thi khong sir dung subtask an.

2. Xép hang:

2.1.  Dua theo cach tinh diém & muc 1, thi sinh s€ duoc Xép hang dya trén té)ng
diém dat dugc & céc bai.

2.2.  Céc thi sinh c6 tong diém bang nhau dugc tinh 1a dong hang.

3. Luwu y khi lam bai:

3.1.  Tét ca cac bai déu sir dung ddu vao / dau ra chuan (stdin / stdout).
3.2.  Thi sinh khéng bi gii han s6 1an ndp bai, tuy nhién hai 1an nop lién tiép
phai cach nhau it nhét 60 giay.
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3.3.  Thi sinh khong dugc phép st dung cac dinh hudng bién dich chira nhiing
tr khod sau: pragma, optimize, target, 03, Ofast, unroll-
loops, fast-math, avx, avx2, sse, sse2, sse3, ..Traivodi
diéu nay, bai lam ciia thi sinh bi coi 1a khong hop 1¢ va s& bi loai.

--- Chiic cac ban may man ---

Thanh vién ban ra de:

e Diang Huy Hau (huyhau6a2)

e Nguyén Viét Trung Nhan (nathan4690)
e Pham Gia Minh (giaminh2211)

e Hoang Trung Héi (kubogi)

e Nguyén Hitu Nhat Quang (Sunlight)
e Nguyén Vin Minh (Shirokito)

e Ha Phudc Vi (flo)

e Huynh Anh Nhat (Ejen)

e Nguyén Nam Anh (Lib)

e Chu Chinh Hoang (icebearlovecode)
e Tran Hoang Nguyén (Noobcoder)

Thanh vién ban tester:

e Tran Xuan Béch (thenymphsofdelphi)

e Tran Lé Anh Pha (anhphant)

e Tran Qudc Huy (KodomoTachi)

e Tran Nhat Vii (YugiHacker)

e Nguyén Nguyén Gia Bao (TrendBattles)
e Ding Xuin Minh Hiéu (zipdang04)
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Bai 1. Poan dep (100 diém)

Dir li¢u Két qua Thoi gian B nhé
dau vao chuan dau ra chuan 750 ms 1024 MB

Nhat c6 n 12 bai, 14 bai thir i ghi mot sé nguyén duong a;. Anh trai cac 14 bai nay thanh
mot hang ngang (14 bai thir i nam & vi tri thir i tir trai sang) va bat dau mot thir thach
nhd véi chung.

Nhat dinh nghia mét doan cac 1a bai 1a mét tap hop cac 14 bai ¢ cac vi tri lién tiép nhau,
c6 thé dugc mod ta bang mot cap s6 (1, 7) véi 1 < 1 < r < n, v6i L 1a 14 bai dau tién va
r 14 14 bai cudi cing ciia doan (hay néi cach khac, doan (I,7) s& gdm cac 1a bai I, 1 +
1, ...,7). Nhat con dinh nghia hai khai niém li€n quan dén doan céc 14 bai sau:

e Mot doan duoc goi 1a dep néu ton tai cach chia doan thanh hai phan gom céc 14
bai lién tiép (ntra trai va nira phai) sao cho mdi phan sau khi chia c¢6 tong cac sb
ghi trén cac 14 bai khong vuot qua k (néu mot phan khong cé 14 bai nao thi tong
cac sb ctia phan dé 1a 0).

e Mot doan dugc goi 1a hoan hao néu ton tai cach chia doan thanh hai phﬁn gém
céc 14 bai lién tiép (ntra trai va nira phai) c6 s6 14 bai bang nhau sao cho mdi phan
sau khi chia c6 tong cac sd ghi trén cac 14 bai khong vugt qua k (néu mot phan
khoéng c6 14 bai nao thi tong cac sd ciia phan do 1a 0).

Vi du, trong diy cac labaia = (1,2,3,3,2,1) va k = 5 ta c6 thé cac truong hop vi du
sau:

e (1,2,2,1) khong phai 1a mot doan cuia diy (vi ddy khong phai la doan gdm céc
14 bai lién tiép).

e (1,2,3) 1a mot doan dep vi c6 thé chia doan nay thanh hai phan (1,2) va (3)
cling ¢6 tong cac s6 bang 3. Pay khong phai 1a mot doan hoan hao vi khong thé
dugc chia thanh hai phan c6 sb 14 bai bang nhau.

e (2,3,3,2) la mot doan hoan hao vi c¢6 thé chia doan nay thanh hai phan (2, 3)
va (3,2) cung c6 hai 14 bai va co tong cac sb ghi trén cac 14 bai bang 5. Tuong
tu, (3,3) ciing 12 mot doan hoan hao. Céac doan (2,3,3,2) va (3,3) dong thoi
cling 1a cac doan dep.

e (1,2,3,3,2,1) khong phai 1a mét doan dep vi khong ton tai cach chia nao thoa
man.

Thir thaich ma Nhat dit ra cho chinh minh nhu sau: V&i mdi vi trii ma 1 < i < n, anh
phai tim ra doan dep dai nhat va doan hoan hao dai nhat bat dau tir vi tri nay. Do dai
ctia mdt doan 1a s6 14 bai nam trong doan do.

Nhat da hoan thanh thir thach nhung can phai kiém tra xem dép 4n ciia minh c6 ding
hay khong. Cac ban hay viét mot chuong trinh dé giup Nhat kiém tra két qua cia minh
nhé.
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Dir liéu:
e Dong dau tién gém ba s6 nguyén duong n, k6 (1<n<10%1<k<
1015,1 <06 < 2).
- Néu 6 =1, ban can phai xac dinh doan dep dai nhét bat dau tir mdi vi tri i
voil<i<n
- Néu 6 = 2, ban can phai xac dinh doan hoan hao dai nhét bit dau tir mdi vi
triivéil <i<n.
e Dong tiép theo gdm n s6 nguyén duong a,, a,, ..., a, (1 < a; < 10°).
Két qua:

e Mot dong duy nhat gom n s6 nguyén khong am:
- Néu 6 = 1, s6 nguyén thir i 1a do dai doan dep dai nhét bat dau tir vi tri thu
i, hoac bé‘mg 0 néu khong thé tim dugc doan dep nao.
- Néu 8 = 2, s6 nguyén thr i 12 do dai doan hoan hio dai nhat bat dau tir vi
tri thir i, hoac bé’mg 0 néu khong thé tim dugc doan hoan hao nao.

Cham diém:

e Subtask 1: 20% s diém co n < 200.

e Subtask 2: 20% sb diém khac con < 5000 va 6 = 1.
e Subtask 3: 20% sb diém khac co n < 5000 va 6 = 2.
e Subtask 4: 20% s diém khac c6 6 = 1.

e Subtask 5: 20% sb diém con lai c6 0 = 2.

Vi du:
Dir liéu Két qua Giai thich
5201 43321 Do 6 = 1 nén ta can tim doan dep dai nhat
357920 bat dau ¢ ting vi tri.
e Doan (1,4) la mot doan dep vi ¢co
thé chia n6 thanh hai phan (3,5, 7)
va (9) co tong lan luot 1a 15 va 9
déu khong vuot qué 20.
e Doan (4,5) ciing 1a mdt doan dep
vi c6 thé chia n6 thanh hai phan (9)
va (20).
e Doan (5,5) 1a mot doan dep vi ¢o
thé chia né thanh hai phan (20) va
(O (doan rong).
e Tuong tu, ciac doan (2,4),(3,4)
cling 1a cac doan dep.
5 20 2 42220 Do 6 = 2 nén ta can tim doan hoan hao dai
3579 20 nhat bt dau ¢ timg vi tri.
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Poan (1,4) 1a mot doan hoan hao
vi c6 thé chia nd thanh hai phan
(3, 5) va (7 9) cung c6 2 14 bai va
c6 tong lan lugt 1a 8 va 16 déu
khong vuot qua 20.

Poan (4,5) cling 1a mot doan hoan
h4o vi c6 thé chia nd thanh hai phan
(9) va (20) cung c6 1 14 bai va co
tong lan luot 14 9 va 20.

Tuong tu, cac doan (2,3),(3,4)
cling 1a cac doan hoan hao.

Khoéng c6 doan hoan hao nio bat
dau tir vi tri 5.
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Bai 2. Tro choi sip xép (100 diém)

Dir li¢u Két qua Thoi gian B nhé
dau vao chuan dau ra chuan 1000 ms 1024 MB

Quang va Chi dang choi mot tro choi véi cac con s0. Tro choi bao gom cac budc nhu
sau:

e Dau tién, Chi dua cho Quang mét diy s6 nguyén duong a,, a,, ..., a,.
¢ Quang s€ thuc hi¢n mot phép xdo tron sau x lan: chon cac b & vitri by, by, ..., by,
(abl, G abk), loai bo chung ra khoi dy, don cac s6 con lai trong diy lai voi
nhau va thém cac sb vira duoc loai bé theo thu tu b; tang dan (hay noi cach khac,
thém céc s theo thu tu Ap,) Apys -y Ap,) VAO cubi day.
e Chi c¢06 hai nhiém vu:
- Pau tién, Chi phai xac dinh dugc day s6 sau khi Quang thuc hién céc thao
tac x40 tron.
- Tiép theo, tir ddy sé dd xac dinh duoc, véi mdi thao tac Chi dugc phép hoan
ddi vi tri cta hai s6 lién ké va Chi phai st dung it thao tac nhat dé khoi phuc
day vé thtr ty ban dau.

Tuy nhién, viéc day s6 ctia Chi dua cho Quang qua dai va sd lan thuc hién thao tac x4o
tron 1a qua 16n da khién Chi bi rdi va khong thé hoan thanh dugc thir thich. Cac ban
hay giup Chi nhé.
Notes: Néu day ban dau ld a, a,, ..., ay, va ddy sau khi xdo trén ld ¢4, Cy, ..., ¢, Chi can
phdi xdc dinh dwoc diy ¢y, ;, ..., ¢, va dua ra cdch sdp xép lai day ¢ bang cdc thao tac
hodn doi nhi trén d@é dwoc mét day dy, dy, ..., d, véidy = ay,dy = ay, ..., d, = ay,.
Dir liéu:
e Dong dau tién gdbm bdn sé nguyén duong n, k,x,0 (1 <k <n<2x10%1<
x<10%1<6<2).
- Néu6 =1, ban can phai x4c dinh thi tu cac sb hién tai trong day.
- Néu 6 = 2, ban can phai x4c dinh s6 1an hoan doi it nhat dé dwa day hién tai
vé diy ban dau.
e Dong tiép theo gdm n s6 nguyén duong a,, a,, ..., a, (1 < a; < 10°).
e Dong cudi cung gdm k sb nguyén duwong by, by, ...,b, (1< by < b, < -+ <
b, < n).

Két qua:

e Néu 8 =1, két qua gdbm mot dong n sd nguyén duong dwoc phan tach boi cac
khoang trang 1 day sau khi dugc hoan doi.
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e Néu6 = 2, két qua gdbm mot s6 nguyén khong 4m duy nhat 14 sé 1an hoan ddi it
nhit dé thir thach thanh cong. Vi két qua nay co6 thé rat 1on nén chi can in phan
du cua n6 khi chia cho 24102009.

Cham diém:

Subtask 1: 6% sé diémcé6 x < 10 va 6 = 1.

e Subtask 2: 6% sé diémkhaccox <10val<a, <a, < <a, < 2.
o Subtask 3: 8% s diém khac c6 x < 10.
e Subtask 4: 8% s6 diém khac co x < 10° vaa, =a, = - = a,_;.
e Subtask 5: 8% s diémkhacco1<a,; <a, < -+ < a, < 2.
e Subtask 6: 10% sb diém khac c6 8 = k = 1.
e Subtask 7: 10% sb diém khac c6 6 = 1.
e Subtask 8: 12% s6 diém khac cé a; < a, < - < a,,.
e Subtask 9: 12% s diém khac c6 n < 5000.
e Subtask 10: 20% s6 diém con lai khong ¢ gi6i han gi thém.
Vi du
Dir liéu Két qua Giai thich
6 321 3652114 Do 6 = 1 nén Chi chi can xac dinh thu tu
123456 cac so sau khi xao tron. Ban dau, day a =
145 [1,2,3,4,5,6].
Lel 23 [afs]s]
L 23] | [65s]
ENENENESENER

Sau lan xdo tron dau tién, day ban dau tro
thanh [2,3,6,1,4,5].

O 1an x4o tron thi hai, cac s6 trong diy
dugc xdo tron tuong tu.

 ENEE K=

s e [s|2]1]a]

Sau thao tac nay, diy ban dau trd thanh
[3,6,5,2,1,4].
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R R U

I
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NN

Do 6 = 2 n@n Chi can x4c diqh s6 thao
tac it nhat dé khoi phuc day vé nhu ban
dau. Ban dau, daya = [1,1,2,2,2].

Sau khi x40 tron xong, diy ban dau tro
thanh [1,2,2,1, 2].

1 2 2 1 2

1 1 2 2 2

Do d6, dé sap xép lai ddy Chi can sir dung
it nhat 2 thao tac.

R, RO
AN W
vl w N

N

10

Sau khi x4ao tron, day tré thanh
[3,6,5,2,1,4] (xem treong hop vi du 1).
Can it nhat 10 thao tac dé sap xép lai day
vé dang th ty ban dau.
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Bai 3. Tich chir s6 (100 diém)

Dir li¢u Két qua Thoi gian B nhé
dau vao chuan dau ra chuan 2000 ms 1024 MB

Linh 1a mdt ban nit c6 niém dam mé vai toan, dac biét 1a cac bai toan vé to6 hop va xac
suat. Hom nay & truong Linh dugce thay giao cho bai toan sau:

Lap ngau nhién mot s6 c6 ba chit s0, v6i cac chit so duge chon trong tap {1, 2,3, 4}.
Xac suat dé so thu dugc c6 tich cac chir s6 bang 8 1a bao nhiéu?

Linh da giai quyét bai toan nay mét cach rat don gian. Bay gio, c6 muon nang do kho
cua bai toan lén nhu sau:

Chon ngau nhién n sb a, a, ..., a, trong tap hop {1, 2, ..., k} (mét s6 c6 thé duoc
chon nhiéu lﬁn), véi xé4c sut chon duoce sd 1 & mdi lan 1a p1%, xéc suat chon duoc
s6 2 13 p,%, ..., xac sudt chon duoc sé k 1a p,%. Piat x = (a; X a, X ... X
a,) mod m. Tinh x4c sut dé gia tri x nay 16n hon hodc béng mot gia tri y cho trudc.

Do Linh khong quéa thanh thao trong viéc 1ap trinh nén céc ban hay viét mot chuong
trinh d¢ tinh két qua cua bai toan véi cac bd s6 (n, k,m,y, (py, Pz, -, Px)) cho trude
giup Linh nhé.

Dir liéu:

e Dong dau tién gdm mot bén nguyén duwong n,k,m,y (1 <n<10%1<k <
9,0 <y <m,m € {17,1409,20071409}). (Note: 1409 va 20071409 1a cac s6
nguyén td).

e Dong tiép theo gdm k s6 nguyén duong py, Py, ..., px (1 < p; < 100,p; + p, +
-+ pr = 100).

Két qua:

e Mot dong duy nhat gdbm mot sb thuc 12 két qua cua bai toan 1am tron it nhat dén
chir s6 thap phéan thir hai. Két qua ctia ban s& duoc chap nhan khi c6 chénh léch
nho6 hon 1072 so vdi két qué cua ban t6 chirc.

e Luu ¥: két qua cta thi sinh c6 thé duoc 1am tron dén chir s6 thir ba hodc nhiéu
hon, mién 1a chénh léch giira két qua cua thi sinh va dap an ctia ban t6 chirc nho
hon 1072, Trong cac bd kiém th, dap an cua ban t6 chirc duge lam tron dén chit
s6 thap phan thir hai.

Cham diém:

e Subtask 1: 15% s6 diémcon < 7.
e Subtask 2: 15% s6 diém khac com = 17.
e Subtask 3: 15% s diém khéc ¢6 k = 2.
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e Subtask 4: 15% s diém khac c6 m = 1409.
e Subtask 4: 20% s diém khac c6 n < 50.
e Subtask 5: 20% sb diém con lai khong c6 gidi han gi thém.

Vi du:

Dir li€u

Két qua

Giai thich

3217 4
30 70

0.78

Céc s6 co thé lap duoc 1a 111, 112, 121,
211, 122,212,221, 222.

Quy d6i 30% = 0.3,70% = 0.7.
Dudi day 1a bang x4c suét cua cac sb:
S6 Xac suit

111 0.3 x0.3x0.3=0.027
112 0.3 X 0.3x0.7=0.063
121 0.3 x 0.7 X 0.3 = 0.063
211 0.7 X 0.3 X 0.3 = 0.063
122 0.7 x0.7x 0.3 =0.147
212 0.7 x0.3x0.7 =0.147
221 0.3 x0.7x0.7 =0.147
222 0.7 X 0.7 X 0.7 = 0.343
Céc s6 co x > 41 122,212, 221, 222 véi
tong xac suét 12 0.784.

o | A|A([N[N]—(R

3417 5
25 25 25 25

0.70

C6 45 s6 thoa méin yéu cau trong tong sd
64 s6. Xac suit dé chon cua cac chit so 1a
béng nhau nén xac suat chon dugc cac sd
14 nhu nhau. Do d6 xé4c suat dé chon dugc

mot sd thoa man yéu cau la = = 0.70313.

1217 2
40 60

0.60

X4c suat dé nhan duge s6 2 14 0.6.
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Bai 4. Hai quoc gia (100 diém)

Dir li¢u Két qua Thoi gian B nhé
dau vao chuan dau ra chuan 1500 ms 1024 MB

C6 hai qudc gia D va P c6 mbi quan hé than thiét voi nhau. Quéc gia D ¢6 n thanh phd
dugc danh so tir 1 dénn van — 1 con dudng thudc hé thong duong qudc 16 (mdi duong
qudc 16 két ndi dtng hai thanh phd véi nhau). Quéc gia P ¢6 m thanh phd duoc dénh sb
tir 1 dén m va m — 1 con dudng nhu vay. Thanh phd i ¢ qudc gia D cb6 mic d6 phat
trién 1a d;, trong khi thanh phd j & quéc gia P ¢ mirc do phat trién 1a p I

Vi ¢6 mbi quan hé than thiét voi nhau nén ca hai qudc gia c6 rat nhiéu diém twong d@)ng
O ca hai qudc gia, hé thng duong qudc 16 dam bao tinh lién thong giita hai thanh phd
bat ky, nghia 13, tir thanh phé ndy cé thé di den thanh phé khdc trong cing quéc gia
qua cdc con dwong trong hé thong dwong quoc 1 va cdc thanh phé trung gian. Ca hai
qudc gia déu dat thu do tai thanh phd 1 va déu duoc quan 1y theo dang phéan cap — néu
thanh phd i nam trén dwong di ngdn nhdt tir thanh phd | dén thii @6 (thanh pho 1) thi
thanh phé i sé chiu trach nhiém quan Iy thanh phé j. Mot thanh phd ciing cé thé quan
ly chinh né.

Chinh phu ctia ca hai quéc gia dang tinh toan vé viéc hop tac giira hai qubc gia trong
tuong lai. Theo do, cd hai théng nhét réng, trong 10 nam t&1 s€ ¢d g su kién thudc mot
trong ba loai sau c6 thé xay ra:

e Sy kién loai 1: Thanh phé u cta qubc gia D phat trién hodc xubng cap va ting
mirc d6 phét trién mot lwong x (néu x > 0 nghia 13 thanh phé da phat trién, x <
0 nghia 13 thanh phd bi xudng cép).

e Sy kién loai 2: Thanh phd v ctia qudc gia P phat trién hodc xudng cap va ting
murc do phat trién mot luong y.

e Su kién loai 3: Chinh phu hai quéc gia trién khai mot ké hoach hop tac mic do
k gitra cac thanh phd trong qubc gia D duge thanh phd u quéan 1y (goi tat 1a nhém
A) va céac thanh phd trong quéc gia P duge thanh phd v quéan 1y (goi tat 1a nhom
B). Ting thanh phd trong nhom A sg tién hanh hop tac véi timg thanh phd trong
nhom B. Néu thanh phd i cta qudc gia D hop tac v6i thanh phd j cta qudc gia P
& mitc d6 k thi do hiéu qua s& 1a max(|a; — b;|,|a; + b;|)". D6 hiéu qua ciia
toan bd ké hoach la téng do hiéu qua cua viéc hop tac cia tat ca cac cap thanh
pho.

Hai chinh phu dang can du doan trude do hiéu qua cua tung ké hoach va di moi ban
dén dé hd tro tinh toan. Bang k¥ ning lap trinh ctia minh, ban hiy viét chuong trinh dé
gitp ho tinh todn mtrc d¢ hi¢u qua cua tirng ké hoach nhé.

Dir liu:
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Dong dau tién gdm ba sé nguyén duong n,m,q 2 <n,m <2x10%1<q <
2 x 10%).

n — 1 dong tiép theo, mdi dong gdm hai sé nguyén duong u, v (1 < u,v < n)
md ta c6 mot con dudng qudc 16 ndi hai thanh phd u, v ciia qubc gia D.

m — 1 dong tiép theo, mdi dong gdm hai s nguyén duong u, v (1 < u, v < m)
md ta c6 mot con dudng qudc 16 ndi hai thanh phd u, v ciia qudc gia P.

Dong tiép theo gdm n s nguyén d;, d,, ..., d,, (—1000 < d; < 1000).

Dong tiép theo gdm m sd nguyén py, Py, o) P (—1000 <p; < 1000).

g dong tiép theo thudc mot trong ba dang sau:

- lux: motsykiénloai 1 diénra (1 <u <n,—1000 < x < 1000).

- 2vy: motsukiénloai 2 diénra (1 < v <m,—1000 < y < 1000).

- 3uvk:motsykiénloai3ditnra(l1<u<nl<v<m0<k<2).
Dit liéu diu vao ddm bdo & moi thoi diém déu c6 —1000 < d;, p; < 1000.

Két qua:

V&1 moi ké hoach hop tac, in ra d hi¢u qua cua no6 trén mot dong.

Cham diém:

Subtask 1: 20% sb diém c6 k = 0 v&i moi su kién loai 3.

Subtask 2: 20% sb diém khac c¢6 k = 1 v&i moi su kién loai 3vav = u + 1 véi
moi con dudng & ca hai qudc gia.

Subtask 3: 20% s6 diém khac c6 n,m, q < 100.

Subtask 4: 20% sb diém khac c¢6 k = 1 véi moi su kién loai 3.

Subtask 5: 20% s6 diém con lai khéng c6 gidi han gi thém.

Vi du:
Dir liéu Két qua Giai thich

346 447

12 18

13

13

14

23

34 -1

-2 45 3

11 -2 . ) )

2 31 Bén trai 1a ban d6 cac thanh phd va hé thong

3112 duong quéc 10 cua qudc gia D, bén phai 1a ban

21 -4 dd cac thanh phd va hé théng duong qudc 16

135 ctia qudc gia P.

3231 N P S \ A
Ban dau, mtrc d¢ phat trién cua cac thanh pho
trong quoc gia D 13 (3,4, —1). Sau khi sy kién

Trang 12/20



Cau lac bo TLE

Chung két TLEOJ Cup 2024

dau tién xay ra, thanh ph6 1 bi xudng cap va
mutrc do phat trien bi giam hai don vi, do d6
murc do phat trién cua cac thanh pho tré thanh
(1,4,-1).

Tuong tu, sau khi su kién 2 dién ra, mire do
phat trién cua cac thanh pho trong quoc gia P
la (—2,4,6,3).

Trong sy kién thir ba, tat ca cac thanh phé
trong qudc gia D tién hanh hop tac voi tat ca
céc thanh phd trong qudc gia P. Lay vi du
thanh pho 1 cua quoc gia D hop tac voi thanh
phé 1 cia quic gia P s& c6 do hiéu qua la
max(|1 — (=2)],11 + (=2)D?* =

max(3,1)%? = 32 = 9. Tinh tuwong tu vdi cac
cap s6 con lai ta duge téng do hi€u qua 1a 447.

Sau khi su kién 5 dién ra, muc do pha:1t trién
cua cac thanh pho trong hai quoc gia lan lugt
la (1,4,4) va (—6,4,6,3).

O su kién 6, thanh phd 2 cua quoc gia D hop
tac v6i thanh phé 3 va 2 ctia quoc gia P c6 tong
do hiéu qua 1a 18.
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Bai 5. Puong di va tong xor (100 diém)

Dir li¢u Két qua Thoi gian B nhé
dau vao chuan dau ra chuan 2000 ms 1024 MB

Hom nay ¢ trén truong, ban D duoc thay H giao cho bai toan sau:

Cho m6t bang hinh chir nhat gom n hang danh s6 tir 1 dén n theo thtr tu tir trén xudng
dudi va m cot danh sd tir 1 dén m tir trai sang phai (1 <n,m <5).00 hang i cot j
duge goi1a 6 (i,j) vasé comdtconsda;; (0 < a;; < 2°°). Mot con robot di chuyén
tr 6 (1,1) dén 6 (n, m). O mdi budc di, robot du’oc di chuyén dén mot 6 khac chung
canh v6i1 6 n6 dang dung. Ban dau robot ¢6 sb diém 1a 0. Khi dén mot 6 nao do (ke
ca 6 bat dau), sb diém cua robot s& dugc xor véi con sb ghi trén 6 d6 (néu dén nhiéu
lan thi s6 diém s& duoc xor nhiéu 1an). Tim cach dé robot di tir 6 (1,1) dén 6 (n, m)
sao cho s6 diém dat duoc 1a 16n nhat.

O mét dién bién khéc, ban H cling dugc thﬁy b giao cho mdt bai toan twong tu, chi thay
d6i mot chut giéi han nhu sau: 1 < n,m < 2000,0 < a;; < 2*. Hai ban quyét dinh két
hop hai bai todn véi nhau dé tao ra mot bai toan méi v6i gidi han duge tong hop tir ca
hai bai toan trén: 1 < n,m < 2000,0 < a;; < 2°°. Tuy nhién, cic ban khong chic
rang bai toan nay c6 thé giai dugc hay khong. Cac ban hiy thir giai giup hai ban D va
H nhé.

Di lidu:
e Dong dau tién gom hai s6 nguyén duong n,m (2 < n,m < 2000).

e n dong tiép theo, dong tha i gom m sd nguyén khong am Ai1,Ai2 s Qi
(0 < al"j < 260).

Két qua:

e Mot dong duy nhét gém mot chudi ky tur mé ta cac bude di cia robot theo thir tur
thoi gian. Ban dau robot dang ¢ 6 (1,1). Robot s& thue hién cac bude trong mo
ta theo thur ty tir trai sang phai. Véi ky tu thi k va robot dang & 6 (i, j):
- Néuky tu thtr k 13 L, robot s& di chuyén sang trai dén 6 (i,j — 1).
- Néu ky tu thir k 1 R, robot s& di chuyén sang phai dén 6 (i,j + 1).
- Néuky tu thir k 12 U, robot s& di chuyén 1én trén dén 6 (i — 1, j).
- Néu ky tu thtr k 12 D, robot s& di chuyén xudng dudi dén 6 (i + 1, ).

e Néu c6 nhiéu cach di tdi wu, in ra mot cach bat ky sir dung khéng qua 6 x 103
budc di.

Cham diém:

e Subtask 1: 20% sb diém c6 n,m < 4.
e Subtask 2: 20% sb diém khac c6 a; < 2*.
e Subtask 3: 20% sb diém khac co a; < 2'2.
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Subtask 4: 20% sb diém khac c¢6 n,m < 200.
Subtask 5: 10% sd diém khéc ¢6 n,m < 1000.
e Subtask 6: 10% sb diém con lai khong c6 gidi han gi thém.

Vi du:

Dir li€u

Két qua

Giai thich

A NNDNMNW

N B D wW

2
2
2

DRURDD

Ban dau, diém cta robot 1a 0. Dt robot &
6 (1,1) c6s6 2, diém ciiarobot 140 @ 2 =
2

O budc di dau tién, robot di chuyén xudng
6 (2,1) c6 sb 7. Piém cua robot luc nay 1a
2 7=5.

O budc di thir hai, robot di chuyén sang
phai dén 6 (2,2) co sb 4. Piém cua robot
luicnayla5 @ 4 = 1.

O budc di thtr ba, robot di chuyén 1én 6
(1,2) c6 sb 4. Diém cua robot luc nay la
14 4 =5.

Robot tiép tuc di dén cac 6 (1,3) —»
(2,3) - (3,3) lan luot c6 cac s6 2, 2, 2.
Diém ciia robot khi két thiic hanh trinh 1a
5@2@2@2="7. Pay la s6 diém 16n
nhét c6 thé dat duoc.

O NOYW

AN Ul w

Ui

DDRLRR

Robot 1an luot di qua cac 6 sau: (1,1) -
(1,2) - (1,3) > (2,3) > (1,3) »

(2,3) = (3,3) va co tong diém 1a 6 D
20060 H6D7H5P1=7..
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Bai 6. Thue don ciia Vii (100 diém)

Dir li¢u Két qua Thoi gian B nhé
dau vao chuan dau ra chuan 1000 ms 1024 MB

Vil s€ bude vao mot ky thi quan trong trong n ngay nira. Do d6, anh can phai 1én thuc
don mdt cach rat ti mi. Ban dau, thuc don ctia Vii trong n ngay 1a mot ddy cac mon an
ai, ay, ..., Ay, vOi y nghia rang ngay thu i Vi s€ an moén an q;.

Nghi ring néu in cling mot moén trong thoi gian dai 6 thé s& bi ngan, Vil di dinh nghia
mot gia tri d(1,7) 1a d9 da dang cua mot doan thyc don cho cac ngay tir [ dén r, duoc
tinh bang s6 moén an khac nhau ma Vil an trong cac ngay do (hay néi cach khac, d (1, 7)
1a s6 phan tir phan biét trong day a;, a;,q, ..., a,). Vi s& tinh chat lwgng cua toan bd
thuc don bang cach tinh tong cac gia tri d (1, 7) v6i moi cap sd nguyén (,1) c61 <1 <
r<n.

Théy rﬁng chat luong cua thuc don cé thé khong dam bao, Vii da thuc hién g su diéu
chinh, trong d6 su diéu chinh th{r i s& thay toan b cdc moén tir ngay I; dén ngay r; thanh
moén k; (hay néi cach khéc, dit a; = k; v6i moi [; < j < ;). Céc lan di€u chinh dugc
thuc hién theo thir tu va khong doc 1ap. Sau mdi 1an diéu chinh, Vi can tinh toan lai
chét luong cua thuc don. Cac ban hay giup Vil thuc hién yéu cau nay nhé.

Dir liéu:
e Dong dau tién gom hai s6 nguyén duong n,q (1 < n < 10%,0 < g < 10°).
e Dong tiép theo gdm n s6 nguyén duong a,, a,, ..., a, (1 < a; < 10°).

e g dong tiép theo, dong thir i gdbm ba s6 nguyén duong l;,1;,k; (1 <[, <1; <
n,1<k; <10).

Két qua:

e Dong dau tién gdm mot sé nguyén duong la chat luong cuia thyc don ban dau.
e g dong tiép theo, dong thtr i gdbm mdt s6 nguyén dwong 1a chat lugng cua thuc
don sau lan thay doi thi i.

Cham diém:

e Subtask 1: 8% sd diém co1 <n < 1000 vaq = 0.

e Subtask 2: 9% sd diém khac c6 1 < n,q < 100.

e Subtask 3: 10% sb diém khdcc61 < a; <3 vaq = 0.

o Subtask4: 11%sd diémkhacco1 < a; < 3val < k; < 3 trong moi diéu chinh.
e Subtask 5: 13% sb diém khac c6 1 <n < 10% vagq = 0.

e Subtask 6: 14% sb diém khac c6 1 < n,q < 1000.

e Subtask 7: 17% s6 diém khac ¢ [ = r trong moi diéu chinh.

o Subtask 8: 18% sb diém con lai khong c6 gidi han gi thém.
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Vi du:
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Dir liéu

Két qua

Giai thich

4
1

0
2

12

16

Ta c6 d(2,2) = 1 vi trong ngay 2 Vi chi
an mot moén duy nhat (mén sb 2). Tuong
tu, ta c6 d(2,3) = 2 vi trong hai ngay 2 va
3 Vii an hai mén an khac nhau (mén s6 2
va moén sb 1).
Tinh toan tuong tu ta co cac gia tri sau:

e d(1,1)=1
d(1,2) =2
d(1,3) =2
d(1,4) =2
d(2,4) =2
d3,3) =1
d(3,4) =2

e d(4,4)=1
Chat lugng cua thuc don nay 1a 1+ 2 +
1+2+2+2+2+1+2+1=16.

N R R W

wkEr NN

N

Ban dau, thyc don (1,2,3) c6 chat luong
la:

d(1,1) +d(1,2) +d(1,3) + d(2,2)
+d(2,3)+d(3,3)
=1+2+3+1+2+1
=10

Sau khi diéu chinh lan dau tién, thuc don
tré thanh (2, 2,3) ¢ chat lugng 1a 8.

Sau khi diéu chinh 1an tht hai, thuc don trd
thanh (2, 3, 3) ciing c6 chat lugng 13 8.

A NPEFP WUV

Ui W R =

N

15
23
25

Thuc don dau tién co6 d(I,7) = 1 v6i moi
cap (I, 7) nén c6 chat lugng 1a 15.

Sau khi diéu chinh 1an dau tién, thuc don
tré thanh (1, 2, 2, 1, 1) co chat luong 13 23.
Sau khi diéu chinh lan tht hai, thuc don trd
thanh (1, 2, 2, 3, 3) c6 chét luong 13 25.
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Bai 7. X0 s6 (100 diém)

Dir li¢u Két qua Thoi gian B nhé

dau vao chuan dau ra chuan 2000 ms 1024 MB

Cong ty x0 s6 HH vira cho ra mat mot loai x6 s& mdi. Moi tAm vé sd s& c6 mot chudi
ky tu trang thuong n ky tu thudc bang chir cai tiéng Anh in thuong s, s, ... s, va c6 gia
tri trong k ngay. Mdi ngay, cong ty s& thuc hién mot 1an quay xo sb v6i két qua 1a mot
cip sd (I,r) voi 1l < 1 < r < n. Ngudi choi s& thuc hién “do” x6 s6 nhu sau:

Xét mot chudi gdm céc ky tu tir vi tri [ dén vi tri 7 trén t vé s6 ctia minh (chudi
cac ky tu $;8;41 --- Sy).

Véi mdi tién t6 ctia chudi dang xét, ngudi choi can kiém tra xem chudi dang xét
6 hdu té dung bang tién t6 nay hay khong. Hay noi cach khac, ngudi choi can
kiém tra xem ¢ mdi gia tri i ma 0 < i <r —1+4 1, §5,41 ... S;4; €O bang véi
Sy_iSr_i+1 - Sy hay khong.

Néu c6 mot (hodc mot sé) tién td thoa mén, véi mdi tién t6 cin dém xem né xuit
hién bao nhiéu lan trén tim vé sb (hay noi cach khac, dém s 1an xuét hién cua
XAU CON ;)41 ... S;4; trong xau s). S6 lan dém dugc can duoc d6i chiéu voi mot
diy x, X, ..., X, cho trudc — néu tién té d6 xuat hién m 1an trong to vé s thi
ngudi choi s& nhan duoc x,, dong. Tong sb tién ma ngudi choi nhin dugc trong
ngdy 1a tong s tién nguoi choi nhan duoc tir tat ca cac xau tién td nhu vay trong
ngay d6 (xem phan giai thich vi du dé hiéu thém).

Hoang d3 mua mot td vé sb tir cong ty vai chudi ky tu trang thudng 1a mot xau s. Hoang
cling da ghi lai cac két qua x0 so trong k ngay ma tam vé so nay c6 hiéu luc. Ban hay
gitip Hoang tinh s6 tién ma anh kiém dugc trong mdi ngay nhé.

Dir liéu:

Dong dau tién gom hai sé nguyén duong n, k (1 <n < 1051 < k < 10°).
Dong tiép theo gdm mdt chudi n ky tu s;5, ... s, (s; thudc bang chir cai tiéng
Anh in thuong).

Dong tiép theo gdm n s6 nguyén duong x5, X5, ..., X, (1 < x; < 10°).

k dong tiép theo, mdi dong gdm hai s6 nguyén duong L7 (1 < 1 <r < n).

Két qua:

Gom q dong, dong thir i 1a s6 tién ma Hoang kiém duoc trong ngay thr i.

Cham diém:

Subtask 1: 10% sb diémc61 <n <100 vak = 1.
Subtask 2: 10% s6 diém khac c6 1 < n < 100.
Subtask 3: 10% s6 diém khac c6 x; = 1.
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e Subtask 4: 10% s6 diém khac co S; =Sy = -
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= S,.

e Subtask 5: 15% sb diém khéac c6 k = 1.

e Subtask 6: 15% sb diém khac co s; € {a, b}.

e Subtask 7: 20% s diém khac c6 n < 5000.

e Subtask 8: 10% sb diém con lai khong c6 gidi han gi thém.

Dir liéu

Két qua

Giai thich

NN P

Trong ngay dau tién, két qua x6 s6 1a (1, 2)
trong Ung v&i chudi “ab”. Xau nay c6 xau
duy nhit “ab” vira 13 tién t6 vira 1a hau 0.
X4u “ab” xuét hién hai 1an trong to vé sd
nén Hoang nhan duoc x, = 1 dong.

Trong ngay thr hai, két qua x6 s6 1a (1, 3)
twong ung véi chudi “aba”. Xau nay c6 hai
Xau “a” va “aba” vira 14 tién t6 vira 13 hau
t6.
e Xau “a”
vé s0.
e Xau “aba” xuit hién mot lan trong
td vé s0.
Do d6 s6 tién ma Hoang nhan dugc trong
ngay thihailax, + x; = 1+ 1 = 2 dong.

xuat hién hai lan trong to

Trong ngay tht ba, két qua x6 s6 1a (1, 3)
twong Ung voi toan b xau s. Xau nady co
hai xau “ab” va “abab” vira 1a tién to vira
12 hau t6.
e Xau “ab” xuét hién hai lan trong t&
vé s0.
e Xau “abab” xuét hién mot lan trong
td vé sd.
Tong sd tién Hoang nhan duogc 1a x, +
x; =1+ 1 =2 dong.

10 3

abababbbab
123456789 10
15

2 7

1 10

NN

Trong ngay dau tién, két qua xo s6 1a (1, 5)
twong ng voéi chudi “ababa”. Xau nay c6
ba xau vira 12 tién 0 vira 1a hau t6 1a “a”,
“aba” va “ababa”.
e Xau “a” xut hién 4 1an trong to vé
sb (6cacvitril, 3,5,9).
e Xau “aba” xuét hién 2 lan trong to
vé 5O (6 cac vi tri 1 va 3).
e Xau “ababa” xuit hién 1 lan trong
t vé 56 (6 vi tri 1).
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Do d6, trong ngay dau tién, Hoang di nhan
dugc x, + x, + x; = 7 dong.

Trong ngay thir hai, két qua x6 s6 1a (2,7)
tmg vé&i chudi “bababb”. Xau ndy co hai
xau “b” va “bababb” vira 1a tién t6 vira 1a
hau to. Téng sb tién Hoang nhéan duogc la
X + x, = 7 dong.

Trong ngay thir ba, két qua x6 s6 13 (1, 10)
twong Urng voi toan bg xau s. Xau nay co
hai xau “ab” va “abababbbab” vira 14 tién
t6 vira 1a hau to. Tong sb tién Hoang nhan
duge 13 x, + x; = 5 dong.

Trang 20/20



