Cau lac bo TLE Vong loai TLEOJ Cup 2024

Dé thi vong loai TLEOJ Cup 2024 — Ngay thi thir ba (20/04/2024)

Tong quan

Tén bai M3 ngudn Dir li€u vao Dir liéu ra
Cau 1 | Lai la lam tron xuéng FLOOR.* FLOOR.inp FLOOR.out
Cau?2 | Nhiing canh diéu KITES.* KITES.inp KITES.out
Cau 3 | Hamburger va truy | HAMBURGER.* | HAMBURGER.inp | HAMBURGER.out
van
Cau 4 Another sussy AMOGUS . * AMOGUS . inp AMOGUS . out
problem

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

Céc tep dir liéu vao va dir liéu ra thude cung mdt thu muc vaoi tép 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 12 180 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 08 trang, 04 cau, mdi ciu co gia tri 100 diém.

Céu 1. Lai 12 1am tron xudng (100 diém)

M3 ngudn Dir liéu vao Dir li€u ra Thaoi gian B6 nhé
FLOOR. * FLOOR.inp FLOOR.out 1 giay 1024 MB

Chdc cdc ban di qua quen thudc voi dang bai toan sau: Cho mot s0 nguyén dwong n,
hay tinh tong ciia EJ + EJ + .+ EJ (Vi | z] la s6 nguyén 16m nhdt khéng vwot qud z.
Vi du:|6,9] = 6,14,2] = 4). Nhung hém nay, ching t6i sé cho ban mét bién thé ciia
dang bai toan trén. Bai toan nhuw sau:

Cho mot s6 nguyén duong n, nhi¢ém vu cia ban la hdy dém so lugng udc cua tich

EJ X EJ X . X EJ Vi két qua co thé rat 16n nén hiy xuét két qua sau khi chia liy du

cho 998244353
Dir liéu vao: Nhap tur file FLOOR. inp:

e Dong déau tién gdm duy nhat mot sé nguyén dwong t 13 s6 bo dit lidu can xur Iy
(1<t<2024).

e Sau d61a t dong, mdi dong gdm duy nhat mot s6 nguyén duong n mé ta mot bd
dir liéu (1 < n < 2024%).
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Cau lac bo TLE

Dir liéu ra: Ghi ra file FLOOR. out:

Vong loai TLEOJ Cup 2024

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 lay du cho 998244353

Rang budc bd sung:

o 15%sd diém con < 45.
e 20%sddiémcot <30,n <2024

e 20%sb6diémcot <10,n <5 x 10%
o 15%sddimceot < 3.
o 15%sddiémcot < 15.
e 15% s6 diém con lai khong c6 gidi han gi thém.

Vi du:

FLOOR.inp

FLOOR.out

Giai thich

uiph WN R WUV

A BADNMNDNPR

Trong bo dif liéu thir nhét, tich 5| = 1 co
duy nhat 1 uéc 1a 1.

Trong bg dir li¢u thir hai, tich E X =
2X1=2c62udbclalva?.
Trong bo dit liéu thir ba, tich E x

NN
!

EJ=3><1><1=3c62u('7c12‘11Vé

e P Niw

X

Trong b dir ligu thir tu, tich 3] x |3

EJXEJ=4x2x1x1=8cc’>-4u(’wcle‘1
1,2,4,8.

Trong b dir li¢u thtr nam, tich EJ X EJ X
EJxEJxEJ=5x2x1x1x1=1o
c64udclal,25,10.

Céu 2. Nhitng canh diéu (100 diém)

M3a nguon

Dir li€u vao

Dir li€u ra Thoi gian B0 nh¢

KITES.*

KITES.inp

KITES.out | gidy 1024 MB

Mot cau chuyén khéng cé thit vé qud trinh ra dé ciia cdc thanh vién trong ban ra dé ky
thi TLEOJ Cup 2024...

Vao mot budi chiéu no, trong lic chuén bi cho ky thi TLEOJ Cup 2024, céc thanh vién
trong ban ra dé do mét qua nén da quyét dinh ro nhau di ra ngoai ngdm canh cho khuay
khéa. Luc bon ho ra ngoai thi phat hién trén bau trdi ¢6 n con diéu, véi con diéu tht i
dang bay ¢ d6 cao H;. Do ho déu c6 tri tudng tuong ghép cip, day thuyén cuc ky phong
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phu (theo cam nhén cua ngudi ké chuyén) nén ho dd “sang tac” ra dinh nghia vé dé
twong dong cua hai con diéu bat ky nhu sau:

e Goi d6 cao cua con diéu thir nhét 1a H,, d6 cao cta con diéu tht hai la H,.

e Vi céac con diéu nay rat khé kiém soat nén khi bi anh huong boi dé bién thién v
bét ky, d6 cao ctia hai con diéu s& d6i thanh 1an luot 13 H; @ v, H, @ v (phép
toan @ tuong duong vdi phép toan bit XOR).

e Khi d0, d twong dong ciia hai con didu d6 (c6 thé biéu dién bang ham f (H,, H,))
1a chénh 1éch d6 cao nho nhat khi xét moi dg bién thién v khong am.

e Noi cach khac, dg fuwong dong ciia hai con diéu voi do cao lan lugt 1a H, va H,
bang:

f(H,Hy) = lglel\l;ll(Hl @ v) — (H, © v)|

Céc thanh vién trong ban ra dé do qua ranh rdi nén ho mudn tim tong dé twong dong
clia tat ca cap diu. No6i cach khac, ho mudn tinh gia tri ciia Y7, Yi=i+1f (Hy, Hj). Thé
nhung do c6 qua nhic¢u di€éu nén ho khong cé thoi gian dé xac dinh hét (ho con ban ra
deé ma), nén ho da quyet dinh dé€ van dé€ nay lam bai toan cho ky thi TLEOJ Cup.

Yéu cau: Hay xac dinh tong dé nwong dong cua tat ca cip didu trong n con didu. Vi két
qua co the rat 1on nén hay xuat két qua sau khi chia lay du cho 998244353

Dir liéu vao: Nhap tur file KITES. inp:

e Dong dau tién gébm duy nhat mot sé nguyén duong n 1a sé luong con diéu
(1 <n<10°%).

e Dong thir hai gdm n s6 nguyén khong am Hy, H,, ..., H,, twong duong véi do cao
clia cac con diéu (0 < H; < 239).

Dir liéu ra: Ghi ra file KITES. out:

e In ra duy nhit mot gia tri trén mot dong 13 két qua cua bai toan sau khi chia lay
du cho 998244353

Rang budc bd sung:

o 10%sd diémco H; < 2.

e 10% sd diém con < 500,H; < 28.

e 10% sb diém co H; < 28,

o 10% sddiémcon < 2024.

o 20% sd diémcon < 10*

e 20%sd diémcon < 10°.

e 20% so diém con lai khong c6 gidi han gi thém.
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Vi du:
KITES.inp KITES.out Giai thich

3 96 Xét cap diéu véi cing do cao 7, 1 rang

7 7 2007 cho du ¢6 chon bat ky do bién thién nao
thi ching van c6 do cao bang nhau nén
f(7,7) =0.
Xét cap diéu c6 dd cao lan luot 1a 7 va
2007, phuong an tdi wu nhat 1a chon dg
bién thién v = 1008. Khi d6, chénh léch
dat gia tri t6i thiéu 1a |(7 @ 1008) —
(20076 1008)| = 1015 —1063| =
48.Vay f(7,2007) = 48.
Két qua la f(Hy,Hy,) + f(Hy, Hy) +
f(Hy, Hs) = £(7,7) + £(7,2007) +
f(7,2007) =0+ 48 + 48 = 96.

4 10 Ta co:

12314 -f(Hy,Hy) = f(1,2) = 1.
-f(Hy, H3) = f(1,3) = 2.
- f(Hy, Hy) = f(1,4) = 3.
- f(Hy, H3) = f(2,3) = 1.
- f(Hy, Hy) = f(2,4) = 2.
- f(Hs, Hy) = f(34) = 1.
Kétqualal+2+3+1+2+1=10.

9 90

625551181

6 345

10 1 2010 13 1 2010

Céu 3. Hamburger va truy van (100 diém)

M3 ngudn Dir li€u vao Dir li€u ra Thoi gian B6 nhé
HAMBURGER. * | HAMBURGER. inp | HAMBURGER.out 1,5 giay 1024 MB

P la mét ngwoi rat thich an hamburger. Mot hém, P dén cira hang ciia K thi phdt hién
chi con mot cdi hamburger. K thdy thé lién thach thirc P phdi gidi dwoc bai todn ma K
da ra thi méi c6 thé liy hamburger, con khéng thi K sé ban cho nguwoi khdc. P nghe
thé thi lgp tire dong y, nhung vi qud mét nén P khéng con du sire dé gidi toan nita. Céc
ban hay giup P nhé!

Bai toan nhw sau:
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X4u nhi phén 1a xau ky tu chi bao gém hai loai ky tu 12 @ va 1.

Mot doan con cta xdu s 1a mQt xau con bao géom cac ky tu lién tiép trong xau s. Trong
bai toan nay, ta s& dinh nghia s(l,7) = s;5;41 ... Sy

Khoang cach hamming cua hai xau a va b ¢ cing do dai n 1a s6 luong gia tri i thoa
man 1 < i <n,aq; # b;. Vi du: Khoang cach hamming cta hai xau 1a 0011 va 1010
bang 2 do c6 hai gia tri i théa man la 1 va 4.

Goi f(s) la tong khoang cach hamming cua tit ca cap doan con c6 do dai bang nhau
trong xau s (khong tinh cac cdp doan con triung nhau). Vi du: f(010) = 4 do:

e Cap doan con s(1,1) = 0 vas(2,2) = 1 c¢6 khoang cach hamming la 1.
e Cap doan con s(1,1) = 0 va s(3,3) = 0 c¢6 khoang cach hamming 1a 0.

e Cap doan con s(2,2) = 1 vas(3,3) = 0 co khoang cach hamming la 1.

e Cidp doan con s(1,2) = 01 va s(2,3) = 10 c6 khoang cach hamming la 2.
= f(010)=1+0+1+2=4.

Ban dugc cho mét xau nhi phan s d6 dai n. Ban can phai thyc hién q truy van thudc
mdt trong hai dang nhu sau:

e 117: Dao bit tat ca ky tu trong doan [I,7], tic 1a véi moi gia tri i thoa man
[ <i<r,néus; =0 thidoilai thanh s; = 1 va nguoc lai.
e 2 1[lr:Tinh gid tri cua f(s(l,7)).

Yéu cau: Hiy xac dinh két qua cta tat ca truy van loai 2. Vi két qua c6 thé rit 1on nén
hay xuat két qua sau khi chia l1ay du cho 998244353

Dir liéu vao: Nhap tur file HAMBURGER. inp:

e Dong dau tién gom hai s6 nguyén duong n, q 1a d6 dai cta xau s va sb truy van
(1<n,q<2x10%).
e Dong thir hai gdm duy nhat mot xau s d¢ dai n chi bao gém cac ky tu @ va 1.
e Cubi cing 1a g dong, mdi dong chira mot trong hai truy vin dwoc miéu ta & trén:
o 11r: Tuong ing véi viée thuc hién dao bit tat ca ky tu trong doan [1, 7],
toc 1a v&éi moi gid tri i thbaman [ < i <, néu s; = 0 thi ddi lai thanh
s; = 1 va nguoc lai.
o 2 lr: Tuong g va&i viéc ban phai tinh gia tri cua f(s(l,7)).
e Dit liu dam béo c6 it nhat mot truy vén loai 2.
Dir liéu ra: Ghi ra file HAMBURGER . out:

e V&i mdi truy van loai 2, in ra gi tri cua f(s(l,7)) mod 998244353 trén mot
dong.

Rang budc bd sung:

. 5%sédiémcén$100,q=1,l=1,r=n.
. 5%sédiémcén$500,q=1,l=1,r=n.
o 5%sdditmcon<10%qg=11l=1r=n
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e 10%sddiémcog=1,1=1,71=n.

e 5%sbdiémcon,g <100

e 10% sb diém con,q < 500.

e 10% sb diémcon,q < 10*

o 25%sb diémcon,q < 10°.

e 25% s6 diém con lai khong c6 gidi han gi thém.

Vi du:
HAMBURGER.inp | HAMBURGER.out Giai thich
36 4 Trong truy van tha nhat, s(1,3) = 010 nén
010 3 f(s(1,3)) = £(010) = 4 (da giai thich &
213 0 phan dé bai).
123 3
213 Sau truy van tht hai, s = 001.
212
122 Trong truy van tht ba, s(1,3) = 011, ta co:
213 - Cap doan con s(1,1) va s(2,2) c6 khoang

cach hamming 1a 0.

- Cap doan con s(1,1) va s(3,3) co6 khoang
cach hamming 1a 1.

- Cap doan con s(2,2) va s(3,3) c6 khoang
cach hamming 1a 1.

- Cap doan con s(1,2) va s(2,3) c6 khoang
cach hamming 1a 1.

Viy, két qua cho truy van th bala 0 + 1 +
1+1=3.

Trong truy van tht tu, khoang cach
hamming cua cdp doan con s(1,1) va
5(2,2) 1a 0 nén ket qua cho truy van tht tu
la 0.

Céiu 4. Another sussy problem (100 diém)

M43 ngudn Dir li€u vao Dir liéu ra Thoi gian B6 nhé
AMOGUS. * AMOGUS.inp | AMOGUS.out 1 gidy 1024 MB
D&

Céc crewmate dang thuc hi¢én nhi€ém vu stra tau trén con tau Mira HQ. Con tau bao gé)m
n phong, phong thir i (2 < i < n) & c6 duong di try tiép ndi voi dinh |5|. Noi cach
khac, cdu tric cua con tau c6 thé biéu dién duéi dang mot cdy nhi phan. Mdi phong s&
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c6 mot crewmate voi nhiém vu stra chira tai phong do, tire 1a c6 tong cong n crewmate
dang lam nhiém vu trén tau.

Biét duogc tin nay, cac imposustor da quyét dinh s& ctir mot s6 nguoi tra tron vao trong
s6 n crewmate d6. Cu thé, & mot s6 phong sé khong co crewmate ma chi ¢ imposustor.
Ta c6 thé biéu dién vi tri cua cac 1mposust0r bing mot diy sb S 1a ddy con cua diy
{1,2,...,n}. V6imoii tir 1 &nn, néui € S thi phong thir i c6 imposustor, nguoc lai thi
phong thir i ¢6 crewmate.

Céc imposustor thay vi di stra tau s€ c6 nhiém vu di 4&m sat cac crewmate tai cac phong.
Nhung thay vi ho tu tay di 4&m sat, ho s€ am sat thanh cap, do s¢ vé viéc crewmate ¢
thé bo chay hay mot s6 1y do khac nao d6 ma ho c6 thé bi 16 danh tinh. Cac imposustor
s€ ghép cdp va am sat crewmate theo cach sau:

e Chon I phongi (1 <i < n) batky ¢ crewmate.

e Chon 2 imposustor dang & 1an luot tai 2 phong 1a j va k (1 < j, k <n,j # k)
sao cho j co thé di chuyén 1én dinh 2i, k c6 thé di chuyén 1én dinh 2i + 1 chi
bang viéc di chuyén trén cac dudng di hudng téi cac phong c6 sb hiéu nho hon.

e Khi d6, hai imposustor déu c6 thé truc tiép dén phong i va am sat crewmate tai
phong d6. Sau d6, ho trd vé phong cil.

Vi du voi cau truc tau nhw sau (voin = 5):

Gia su imposustor dang o hai phong la 4 va 3 thi ho
c6 thé am sat crewmate tai phong 1 do imposustor °
tai phong 4 ¢6 thé di chuyén lén phong 2 x 1 = 2
theo 19 trinh: 4 — 2, con imposustor tai phong 3 da
& san phong 2 X 1+ 1 =3 nén ho déu cé thé lén
phong 1 truc tiép va dm sdt crewmate tai phong do.

Gia sw impsustor dang ¢ hai phong la 1 va 4 thi ho ° e

khong thé am sat crewmate tai phong 2 do:

- Néu imposustor tai phong 4 muon di chuyén téi
phong 2 x 2+ 1 =5 theo phwong dn trén thi diéu
do la khong thé, do imposustor phai di theo 19 trinh: 0 °
4 > 2 -5 mab5 > 2 nén phuong an khong hop lé.

- Do dé, imposustor phdi ¢ lai phong 2 X 2 = 4 va dé cho imposustor tai phong 1 dén
phong 5, nhung do ciing la diéu bat kha thi.

Nhiém vu ciia cdc imposustor phai hoan thanh 1a chiém hét cac phong tir | dén r
(1 <1 <r <n). Mot phong duge cho 1 bi chiém khi phong khong con c6 crewmate
stra chira tai phong d6. Ho dang thic méc xem c6 bao nhiéu cach bé tri imposustor sao
cho ton tai phuong an am sat dé hoan thanh dugc nhiém vu trén. La mot thanh vién
trong nhom imposustor, hiy gitip moi ngudi dém sd cach thoa man nhé!

Yéu cau: Dém s cach phan bd imposustor sao cho tit ca cac phong tir [ dén r déu bi
chiém. Vi két qua cé thé rat 16n nén hay xuat két qua sau khi chia lay du cho
998244353
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Dir liéu vao: Nhap tu file AMOGUS . inp:

e Dong déau tién gdm duy nhat mot sé nguyén dwong t 13 s6 bo dit lidu can xu Iy
(1<t<2x10%.

e Sau do 1a t dong, mdi dong gdm 3 sé nguyén duong n, I, 7 mo ta mot bo dir lidu
(1<l<r<n<10®).

Dir liéu ra: Ghi ra file AMOGUS . 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:

o 15%sddiémcot <30,n < 16.

o 10%sddiémcon < 16.

o 10%sddiémcol =r=1.

o 10%sddiémeol =r.

o 20% sddiémcot <500,n < 105.

o 20%sddiémcot <2 x 10%

o 15% s6 diém con lai khong c6 gidi han gi thém.

Vi du:
AMOGUS.inp AMOGUS . out Giai thich
3 2 So d0 cua con tau trong ba
414 11 bo dir liéu déu c6 dang nhu
411 4 hinh bén.
4 3 4

Trong bo dir liéu dau tién,
cac phong 2,3,4 déu phai bi
chiém, phong 1 c6 thé
chiém hodc khong. Nhu
vay c6 2 céach thoa man.

Trong bo dir liéu thir hai, ¢6 11 cach phan b
imposustor théoa man la: {3,4}; {2,3}; {2,3,4};
{1};{1,4};{1,3}; {1,3,4}; {1,2}; {1,2,4}; {1,2,3};
{1,2,3,4}.

Trong bo dir li¢u thir ba, c6 4 cach théa man la:
{3,4};{2,3,4},{1,3,4};{1,2,3,4}.
- Hét ---

Thi sinh khong dwoc su dung tai liéu.

Giam thi coi thi khong giai thich gi thém.
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