Cau lac bo TLE

Vong loai TLEOJ Cup 2024

Dé thi vong loai TLEOJ Cup 2024 — Ngay thi thir bay (18/05/2024)

Tong quan
Tén bai M3 ngudn Dir li€u vao Dir liéu ra
Cau 1 B0 ba hoan hao PERFECT.* PERFECT.inp PERFECT.out
Céu 2 Ghép diy sb MERGE . * MERGE. inp MERGE . out
Cau 3 Mot va hai ONEANDTWO.* | ONEANDTWO.inp | ONEANDTWO.out
Cau 4 Alchemy ALCHEMY. * ALCHEMY.1inp ALCHEMY.out

Dau * trong tén t&p & cot M ngudn co thé dugc thay bai phdn mo rong cua cac ngon
ngit Pascal (.pas), C++ (.cpp), Python (. py).

Céc t€p dir 1i€u vao va dir li€u ra thudc cung mdt thu muc véi t€p ma nguon. Tép ma
nguon, dir li¢u vao va dir li¢u ra déu la cac t€p van ban.

Thi sinh c6 thoi gian lam bai 1a 180 phut. V&i mdi cau, thi sinh duoc ndp khong qua
03 lan.

Céc gi61 han vé thoi gian va by nhd ciia moi bai s€ dugce dé cap riéng ¢ tung bai.

Pé thi gdm 07 trang, 04 cau, mdi ciu co gia tri 100 diém.

Céu 1. B$ ba hoan héo (100 diém)

Dir liéu vao
PERFECT.inp

Ma nguf‘)n
PERFECT.*

Dir li€u ra
PERFECT.out

Thoi gian
1 gidy

B6 nhé
1024 MB

Vi bd ba sd nguyén duong (a, b, ¢) bat ky, ta c6 ham f(a, b, ¢) dugc dinh nghia nhu
sau:

e f(a,b,c)lasd thao tac tdi thiéu can thuc hién dé 1am cho ba sb a, b, ¢ bang nhau
chi bang cach thuc hién mot trong ba loai thao tac sau:
o Chon mét s6 nguyén duong k batky, saudo dita =a @ k,b = b @ k.
o Chon mot sb nguyén duong k batky, saudo dita =a @ k,c =c @ k.
o Chon mdt s6 nguyén duong k batky, saudo dith =b @ k,c = c D k.
e Trong truong hop khong ton tai phuong an théa man thi f(a, b, ¢) = 69420.

Ban duoc cho nim sé nguyén khong am x,y,z,m, k. Xét moi bd sé nguyén duong
(a,b,c)théaminl1 <a <x,1<b <y,1<c <z nhi€m vu cta ban la tinh tong cac
gia tri (f(a, b, ¢) + m)*. Hay néi cach khac, hdy tinh:

izy:zz:(f(a, b,c) + m)¥

a=1b=1c=1

Vi két qua c6 thé rat 16n nén hiy xuét két qua sau khi chia 1ay du cho 998244353.
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Dir liéu vao: Nhap tur file PERFECT . inp:

Vong loai TLEOJ Cup 2024

e Dong déau tién gdm duy nhat mot sé nguyén dwong t 13 s6 bo dit lidu can xu Iy
(1<t<5x10%).
e Sau d6 1a t dong, mdi dong gém nim sd nguyén khong am x,y,z,m, k md ta
mdt bo dir lidu (1 < x,y,z < 1018,0 < m, k < 1018).

Dir liéu ra: Ghi ra file PERFECT . out:

e V6i mdi bo dit liéu, in ra duy nhat mot gia trj 1 két qua cta bo dir lidu do trén
mdt dong sau khi chia ldy du cho 998244353.

Rang budc bd sung:

e 10% sb diémco k = 0.

e 10%s6diémcox =y =1.
e 10%sb6diémcot <10;x,y,z < 8.

e 10%sddiémcot <10;x,y,z < 15.

e 10%sddiémcot <10;x,y,z < 69.

e 10%sddiémcot < 10;x,y,z < 240.

o 40% s6 diém con lai khong c6 gidi han gi thém.

Vi du:
PERFECT.inp PERFECT.out Giai thich
3 10077696 Trong testcase thur nhat, ta c6 £(1,1,1) = 0
111609 152 do ba sb da béng nhau, khong can thuc hién
21342 78380110 thao tac nén két qua bang (0 + 6)° =
99 82 44 35 3 10077696.
Trong testcase thir hai, ta co:
-f(1,1,1) =0
-f(211) =1
-f(1,1,2) =1
-f(21,2) =1
-f(1,1,3) =1
- f(2,1,3) =2

Két qua cho testcase thir hai bang (0 +
)2+ (1+4+4)°2°x4+R2+4)?*=16+

25X 4+ 36 =152.

Ciu 2. Ghép diy sb (100 diém)

M3a nguon

Dir li€u vao Dix li€u ra Thoi gian

B0 nh¢

MERGE. *

MERGE.inp MERGE.out 1 gidy

1024 MB
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Mot cach ghép hai diy sé a va b duoc cho 1a thoa man khi:

e Goi day s6 méi tao duoc 1a day sb c.

e Diysbccolal + |b| phan tir (Ja| 14 d6 dai cua diy sb a).

e Diy s6 ¢ duoc tao boi cac phan tir trong diy s6 a va b.

e Thir ty xudt hién cac phén tir cua diy sb a va b trong diy sb ¢ khong doi.

VD: Véi diy sé a = {3,2,1} va b = {1,4,2} thi mot sb cach ghép thoa man la:
3,2,1,1,4,2},{3,2,1,1,4,2}, {1,3,4,2,2,1}.

Goi uni(4) 1a diy s6 bao gom tat ca phan tir khac nhau xuat hién trong ddy sé A, duoc
tao bang cach loai b tat ca phan tir trung 1dp va chi gilr lai cdc phan tr xuat hién dau
tién trong day so A.

VD: uni({1,2,3}) = {1,2,3}, uni({1,2,2,1}) = {1,2},uni({2,1,1,2}) = {2,1},
uni({9,9,8,2,4,4,3,5,3}) = {9,8,2,4,3,5}.

Ban dugc cho hai diy sé nguyén duong a va b. Xét moi cach ghép hai diy sé a va b
tao thanh day s6 ¢ thoa min, nhiém vu cta ban 1a dém s luong day $6 uni(c) khac
nhau c6 thé tao dugc. Vi két qua c6 thé rat 16n nén hiy xudt két qua sau khi
mod 1234567890.

Hai day sb6 a va b dugc cho 1a khac nhau khi théa man mot trong hai diéu kién sau:

e |a| # |b|.
e |a| = |b| vatdn tai mot gia tri i (1 < i < |a|) sao cho a; # b;.

Dir liéu vao: Nhép tur file MERGE . inp:

e Dong dau tién gém hai sé nguyén duong n,m 1a d6 dai cta hai diy sb a va
b (1 <n,m<10%).

e Dong thtr hai gdm n sé nguyén duong a,, a,, ..., a,, tuong dwong voi cac phan
tir trong ddy sé a (1 < a; < 10%).

e Dong thir ba gdm m s nguyén duong by, b, ..., b, twong dwong vdi cac phan
tir trong day s6 b (1 < b; < 10%).

Dir liéu ra: Ghi ra file MERGE. out:
e Inra duy nhit 1 gia tri 12 két qua ctia bai toan sau khi mod 1234567890.
Rang budc bd sung:

o 10%sddiémcon,m<7.
e 10%sddiémcon,m < 12.
e 10% sb diém con = 1 hoicm = 1.
e 10% sb diém co n = 2 hoic m = 2.
e 20% sb diém co cac phan tir trong diy {a,, as, ..., @y, by, by, ..., by} déu d6i mot
phan bigét.
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o 20% sd diém con,m < 2024.

Vong loai TLEOJ Cup 2024

e 20% s6 diém con lai khong c6 gidi han gi thém.

Vi du:

MERGE. inp MERGE. out Giai thich

32 3 Xét cac cach tao diy sb c, ta co:

123 -¢ =1{1,2,3,3,1} - uni(c) = {1,2,3}.

31 -¢ ={1,2,3,1,3} - uni(c) = {1,2,3}.
-¢ =1{1,2,3,3,1} - uni(c) = {1,2,3}.
-¢ =1{1,3,1,2,3} » uni(c) = {1,3,2}.
-¢ =1{1,3,2,1,3} » uni(c) = {1,3,2}.
-¢ =1{1,3,2,3,1} - uni(c) = {1,3,2}.
-¢ =1{3,1,1,2,3} » uni(c) = {3,1,2}.
-¢ ={3,1,1,2,3} - uni(c) = {3,1,2}.
-¢ =1{3,1,2,1,3} » uni(c) = {3,1,2}.
-¢=1{3,1,2,3,1} » uni(c) = {3,1,2}.
Trong tit ca cach trén, dé& dang nhan
thy chi c6 3 diy uni(c) khac nhau la
{1,2,3},{1,3,2},{3,1,2}.

54 12 Céc diy uni(c) khac nhau co thé tao

12345 duoc 1a: {1,2,3,4,5}, {1,2,3,5,4},

5421 {1,2,5,3,4},{1,2,5,4,3},{1,5,2,3,4},
{1,5,2,4,3},{1,5,4,2,3},{5,1,2,3,4},
{5,1,2,4,3},{5,1,4,2,3}, {5,4,1,2,3}
va {5,4,2,1,3}.

CAu 3. Mot va hai (100 diém)

B0 nh¢
1024 MB

M3 ngudn Dir li€u vao Dir li€u ra Thoi gian
ONEANDTWO.* | ONEANDTWO.inp | ONEANDTWO. out 1 gidy

Ban dugc cho mot day sb a gém n phé‘ln ttr. Ban can phai thyc hién q truy van thudc
mdt trong hai dang nhu sau:

e 1lrv(1<l<r<n,|v| <10°: Ting tat cd phan tir trong doan [[,7] lén v
don vi, tirc 1a voi moi gia tri i thdaman [ < i < r, cdp nhéta; == a; + v.

o 2lrk(1<I<r<nl1<k<3,r—-1>k): Xetdaysob —{al,alﬂ,... a,},
goi v = max(b) — mas(b) (trong d6 max(b) la phan tir 16n nhét trong day b,
mas(b) 14 phan tir 16n thi nhi trong diy b). Nhiém vu cta ban 1a dém sb cach
chon bd k $6 py,pa s Pk (L < py < pyp < <P =T [+ 1) sao cho khi

loai bo tat ca phan tir by, by,, ..., by, trong day s6 b thi max(b) — mas(b) = v.
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Dir liéu vao: Nhap tur file ONEANDTWO. inp:

Dong dau tién gém hai sb nguyén dwong n, q 1a d6 dai cua day sé a va s truy
van (1 <n,q <5x10%).

Dong tiép theo gdm n sé nguyén a,, a,, ..., a, md ta diy sb a (|a;| < 10°).
Cubi cung 13 g dong, mdi dong chira mot trong hai truy van dugc miéu ta & trén.
Dit liéu dam bao ¢6 it nhat mot truy vén loai 2.

Dir liéu ra: Ghi ra file ONEANDTWO. out:

Véi mdi truy van loai 2, in ra duy nhat mot s6 1a két qua cua truy van do6 trén mot
dong.

Rang budc bo sung:

10% s6 diém co n, q < 2024.

10% sb diém co6 n, q < 5000.

15% sb diém co n, g < 3 x 10* va khong c6 truy vén loai 1.
10% sb diém co6 n, q < 15 x 10* va khong c6 truy van loai 1.
15% s diém khong co truy van loai 1.

10% s6 diém c6 [ = r véi moi truy van loai 1.

15% s6 diém c6 k = 1.

15% s6 diém con lai khong ¢ gi6i han gi thém.

Vi du:

ONEANDTWO.inp | ONEANDTWO.out Giai thich

6 7 1 Trong truy van thtr nhat, b = {2,0,2}. Ta c6
694202 3 v=2-2=0.

2461 4 Diy p duy nhét thoa man 1a {2}. Vi cach
2262 5 chon day do, sau khi xo6a, b = {2,2}.
216 3 9 Phuong an trén thoa man do max(b) —
156 11 8 mas(b) =2—-2=0=wv.

2161 Trong truy vén thir hai, b = {9,4,2,0,2}. Co
2162 3 cach chon thoa man la {3,4}, {3,5}, {4,5}.
2163 Trong truy van thir ba, c6 4 cach chon la

{3,4,5},{3,4,6},{3,5,6},{4,5,6}.

Sau truy van tht tu, a = {6,9,4,2,11,13}.
Trong truy véan tht nam, c6 5 cach chon la
{1},{2},{3}, {4}, {6}.

Trong truy van thu séu, c6 9 cach chon la
{1,2},{1,3},{1,4},{1,6},{2,3},{2,4}, {3,4},
{3,6},{4,6}.

Trong truy van thir bay, c6 8 cach chon la
{1,2,3},{1,2,4},{1,3,4},{1,3,6},{1,4,6},
{2,3,4},{2,5,6},{3,4,6}.
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Ciu 4. Alchemy (100 diém)

M3 ngudn Dir li€u vao Dir li€u ra Thoi gian B0 nh¢
ALCHEMY . * ALCHEMY.inp | ALCHEMY.out 2 gidy 1024 MB

huyhau6a2 c6 mot ma trdn n X m va mot bién x ban dau co gia tri bﬁng 1. Ban diu ma
tran chua c6 6 nao dugc t6 mau. huyhau6a2 s€ thuc hi¢n thao tac k lan thugc mot trong
bon loai nhu sau:

e Lr(1<r<n): Véimoiity 1 dén m, néud (r,i) chwa dwoe t6 mau, thyc
hién t6 mau x trong 6 (7,1) va tdng x 1én 1 don vi (x :== x + 1).

e Rr(1<r<n):Véimoiitermvél,néud (r,1) chwa duwgc t6 mau, thyuc hién
t0 mau x trong 6 (r, i) va tang x lén 1 don vi.

e Uc(1<c<m): Véimoiitrx! dénn, néud (i,c) chua dwoe td mau, thuc
hién t6 mau x trong 6 (i, c) va tdng x 1én 1 don vi (x == x + 1).

e Dc(1<c<m):Véimoiitrn vél, néud (ic) chwa dwoe td mau, thuc
hién t6 mau x trong 6 (i, c) va tang x 1én 1 don vi.

Sau khi thuc hién k thao tac, huyhau6a2 s& cho ban g cau héi, mdi cau hoi thudc mot
trong hai loai nhu sau:

e 1v(1<wv<10®): Tim 6 dugc t6 mau v trong ma tran sau khi da t6 mau (o
rang chi c¢6 t6i da 1 6 dugc t6 mau v).
e 2xy(1<x<n1<y<m): Xacdinh xem 6 (x,y) dugc t6 mau gi.

Dir liéu vao: Nhap tur file ALCHEMY . inp:

e Dong dau tién gom bdn sd nguyén dwong n,m,k,q (1 <nm < 10%1 <
k,q < 2x10%).

e k dong tiép theo, mdi dong gdm mdt trong bdn loai thao tac nhu dé bai da néu
(thao tac dugc nhap vao dugc viét duéi dang L r,R r, U c hodc D c).

e g dong cudi cing, mdi dong gdm mét trong hai loai truy vin nhu dé bai da néu
(truy van duoc nhap vao dugc viét duéi dang 1 v hoac 2 x y).

Dir liéu ra: Ghi ra file ALCHEMY . out:

e V&imdi truy van, xuat ra két qua trén mot dong:
o Néu 12 loai truy van loai 1, trudng hop khong c6 6 duoc té mau v thi xuat
ra -1 -1, nguoc lai thi xuét ra hai gia tri x, y la toa do cua 6 dugc t6 mau
V.
o Néu 12 loai truy vén loai 2, truong hop 6 (x, y) chua dugc to6 mau thi xuat
ra 0, nguoc lai xuit ra duy nhat mot gia tri 13 chi s6 mau cta 6 (x, y).
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Rang budc bd sung:

o 30% sd diém con,m, k < 2000.

e 10% sd diém con,m < 5000.

e 30%sb diém con,m < 2 x 10°.
e 30% s6 diém con lai khong c6 gidi han gi thém.

Vong loai TLEOJ Cup 2024

Vi du:
ALCHEMY.inp ALCHEMY.out Giai thich
33518 11 Bang sau thao|1 2 3
L1 12 tac 1 0 00
u?z2 13 000
R 3 2 2 Béng sau thao|1 2 3
D1 32 tac 2 0 40
L 2 33 050
11 31 Bang sau thao|1 2 3
12 21 tac 3 040
13 23 756
14 1 Bang sau thao|1 2 3
15 2 tac 4 840
16 3 756
17 8 Bang sau thao|1 2 3
18 4 tac 5 8409
19 9 756
211 7
212 5
213 6
221
222
223
231
232
2 33

— Hét —-

Thi sinh khong dwoc sw dung tai liéu.

Giam thi coi thi khong giai thich gi thém.
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