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Bai 2. T6i wu do tré — LATENCYOPT (100 diém) . . . . . . . .. v
Bai 3. Tim éch — XFROG (100 diém) . . . . . . . oo e
Bai 4. Chia bang - LEAGUE (100 diém) . . . . . . . .. i
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Luu g:

— Diém ciia cdc bai 1,2,3 la tong diém cia cic subtask. Diém ciia subtask vdi moi lan nop la diém
nhé nhat dat duge cia cdc test trong subtask do;

— Thi sinh khong dugc phép st dung cdc dinh hudng bién dich chuong trinh cé cdc ti khod sau: pragma,
optimize, target, 03, Ofast, unroll-loops, avx, avx2, fma, omit-frame-pointer.
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Bai 1. S6 dep — SPRIME

Han ché thoi gian: 1 second
Han ché bo nhé: 1024 megabytes

Ta goi mot s6 nguyén duong 1 dep néu tong cac chit s6 (& dang biéu dién thap phan) ciia né 1a mot sé nguyen t6.

Viduy 1112 13 mot s6 dep, con 2025 thi khong.

Viét tat ca cac sb dep khong quéa 10'° lién tiép nhau theo thit tit tang dan, tao thanh mot xau S. Cac ky tu clia S

duge danh sd bat dau tir 1. Doan dau clia xau S la: 2357111214162021...

Cho mot xau = c6 do dai khong qua 100, chi chita cic chit s6. Hay tim vi tri nhdé nhat ma x xuit hién nhu mot

xau con lién tiép trong S.

e Dong dau chiia s6 nguyen 7' (1 < T < 100) — s6 lugng testcase.

e M3i testcase gom mot dong chita xau 2. Dit lieu bdo dam z 13 xau con lién tiép cia S.

Két qua

Vé6i mdi test, in ra vi trf nhé nhat ma x xuét hién trong S.

Vi du

stdin

stdout

3
11
235
21

0 = O

Céch tinh diém
Goi n 1a do dai xau x.
e Subtask 1 (25 diém): n < 3.
e Subtask 2 (25 diém): 3 < n < 30.
e Subtask 3 (50 diém): 30 < n < 100.
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Bai 2. T6i uu db tré — LATENCYOPT

Han ché thoi gian: 1 seconds
Han ché bo nhé: 1024 megabytes

Mot nha cung cap dich vy Internet van hanh hé thong gom N tram, duge ndi v6i nhau bang N — 1 tuyén
cap quang tao thanh mot mang c6 dang cay. Mdi tuyén cap ndi hai tram U,V cé gia tri W biéu thi do
tré khi mot goi tin di qua tuyén do. Do tré truyeén tin giita hai tram bat ky 1a tong do tré cia cac tuyén
cap trén dudng truyen tin gita hai tram d6. Do tré ctia mang 13 do tré truyen tin 16n nhat trong tét
cd cac cap tram.

Dé cai thien chéat luong dich vy, nhd mang dua ra @ phuong an, mdi phuong an la thay thé mot day
céc tram lién tiép bing mot tram mdi. Cu thé, trong phuong an thi i (1 <i < @), nha mang chon hai
tram A; va B;, xac dinh dudng truyén tin duy nhat gitta ching, va dy dinh xay mot tram méi dé thay
thé toan bo cac tram trén dudng truyen tin nay. Mdi tuyén cap tit cac tram bén ngoai néi dén cac tram
bi thay thé sé dugc chuyén sang tram mdi, v6i do tré tuong ng nhu ban dau.

Dé danh gia mic do hieu qué ciia ting phuong an trude khi trién khai, nhd mang can xac dinh do tré
clia mang néu ap dung phuong an dé. Luu §, cdc phuong an chi dang trong qué trinh danh gia do hiéu
qua, chua c6 phuong an nao thuc sy duge thuc thi.

Dir liéu
Dong dau tién chita s6 nguyén T 1a s6 lugng test. Mdi test duge mo ta nhu sau:
e Dong dau chita s6 nguyén N (1 < N < 2 x 10°).

e N — 1 dong tiép theo, mdi dong gom ba s6 nguyen U, V,W (1 < U,V < N;1 < W < 10?) mo ta
mot tuyén cap quang ndi hai tram U va V véi do tré W.

e Dong tiép theo chita s6 nguyén Q (1 < Q < 2 x 10°).

e Dong thit i trong s6 Q dong tiép theo chita hai s6 nguyén A;, B; (1 < A;, B; < N; A; # B;) mo ta
mot phuong an.

Goi Sy, Sp 1an lugt 1a tong N va tong @ trong tat ca cac test, dit ligu bdo dam Sy, Sg < 2 x 10°.
Két qua

e V6i mbi phuong an, in ra mot s6 nguyén trén mot dong 14 do tré clia mang néu ap dung phuong
an do.

Vi du

standard input standard output
12
13
11

N O ok N
g w o N N B

w

WERE WD BPNNDR N
\l
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Céch tinh diém

Subtask 1 (6 diém): Sy, Sg < 5000;

Subtask 2 (25 diém

Véi moi phuong an, A; vd B; dude ndi tryc tiép bdi mot tuyén cap;

V6i moi phuong an, dudng di gitta A; va B; chita khong qua 20 tram;

Subtask 4 (23 diém): 4; =

Subtask 5 (21 diém

(

( ):
Subtask 3 (25 diém):

( ):

( ):

Khong ¢6 rang budc gi thém.
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Bai 3. Tim éch — XFROG
Han ché thoi gian: 2 giay
Han ché bo nhé: 1024 megabytes
C6 mot chii éch dang trén trong mot ring cay, c¢6 thé mo ta bang mot truc sbé. Vi tri ban dau ciia éch & toa do

nguyén duong s. Chu éch ¢6 sitc nhay c6 dinh k 1a mot sé nguyén duong. C4 hai gia tri s va k ban déu khong biét,
chi biét ring s va k déu khong qué 10°.

Ban dugc trang bi mot mdy do nhiét. Mbi 1an st dung, ban chon mot doan [L, R] trén truc sé (véi L, R 1a cac sb
nguyen duong, 1 < L < R < 10'®). May do sé cho ban biét tai thai diém d6 chi éch ¢6 dang & trong doan [L, R)
hay khong.

Tuy nhién, mdi 1an do nhu vay lai gay ra tiéng on lam éch hoang sg v sé nhiy sang phai mot doan ding bang k
don vi. Nghia 1&, néu truée khi do, vi trf ciia éch 13 p, thi sau khi nhan két qua tit may do, vi tri méi clia éch sé 1a
p+k.

Yéu cau: Thiét ké chién luge tuong téc dé xéc dinh dang vi tri hién tai cia chii éch trong khong qua g 1lan do.

Tuong tac

e Ban dau ban can doc vao mot s6 nguyen 7 (1 < 7 < 7) 1a s6 thi ty subtask clia test hién tai (xem thém &
phan cham diém).

e Mai lan héi, ban can in ra mot dong c¢6 dang: ? L R (1 < L < R < 10'®) sau d6 doc tit dau vao chuan mot
xau YES/NO tuong tng 13 tai thoi diém do, éch c6 dang & trong pham vi [L, R] hay khong.

e Khi da chic chin tim dugc vi tri hién tai clia éch, in ra mot dong: ! f trong dé f 1a sb nguyén tra 13i cho
vi tri hién tai ma éch dang ding. Sau khi tra 18i xong, ban can két thic chuong trinh.
Luu y:
e Can flush bo dém sau mdi lan in ra dé twong tac duge véi trinh cham (vi du ding fflush(stdout) hodc
cout « endl; trong C++).

e Néu ban hdi qué ¢ 1an, trinh cham sé& dimg ngay lap tic, ban can ditng chuong trinh vA nhan két qui Wrong
Answer.

Cach tinh diém
Trong tat ci cac test, 1 < s <107, 1 < k < 10°.

e Subtask 1 (19 diém): k =1, ¢ = 80

e Subtask 2 (11 diém): s < 1000, k¥ < 1000, q = 80

e Subtask 3 (12 diém): s < 1000, k£ < 1000, q = 22

e Subtask 4 (13 diém): s < 10%,k < 10%,q = 80

e Subtask 5 (14 diém): s < 105,k < 10°%, ¢ = 42

e Subtask 6 (15 diém):
( ):

e Subtask 7 (16 diém

s <10% k <10°,¢q =80
s <10% k < 10°,q = 62

Vi du
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stdin | stdout | Giai thich
2 Sé thit tu subtask ciia test hién tai
7 1 4 | Do xem tai thoi diém nay éch c6 & trong doan [1,4] khong
NO Gia stt lic nay éch dang & vi tri 5, nén tra 16i NO

? 58 | Do tiép doan [5, 8]

YES Gi4 st & thoi diém do nay éch dang & vi tri 8, nén tra 15i YES
? 9 12 | Do doan [9,12]

YES Gia stt ¢ thoi diém do nay éch dang & vi tri 11, nén tra 15i YES
I 14 Tra 10i vi trf hién tai clia éch

Vi du trén chi minh hoa cich chuong trinh cia ban va trinh cham tuong tic vdi nhau, khong thé hién qud trinh
suy luan ddp dn.

Trong vi du nay, gid st éch c¢6 vi trf ban dau s = 5 vi do dai bude nhay k = 3.
e Trudc lan do 1, éch & 5. Do [1,4] nhan két qua NO. Sau d6 éch nhay dén 8.
e Trudc lan do 2, éch ¢ 8. Do [5, 8] nhan két qua YES. Sau d6 éch nhay dén 11.
e Tru6c lan do 3, éch & 11. Do [9, 12] nhan két qua YES. Sau d6 éch nhiy dén 14.

Vi vay khi chuong trinh da x4c dinh dugc s va k, va biét minh da thyc hién 3 1an do, thi vi trf hién tai ctia éch 1a
f=s+3k=14, néninra ! 14.
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Bai 4. Chia bang - LEAGUE

Ban t6 chiic dang chuan bi chia bang cho mot gidi béng da c6 n doi, danh s6 tit 1 dén n. Mbi doi béng dugec mo
ta bang t chi s6 kj nang (vi du: tan cong, phong ngy, thé lyc, ...). Cac chi s6 ki nang clia cdc doi da duge chuan
hoa vé ciing don vi 1 céc sb nguyen duong khong vuot qua 10°.

Gitta mdi cap doi béng i, cling da biét trude khodng cich di chuyén d; ; néu hai doi nm cing bang va phai da
san nha — san khach. Ta c6 di’j = dj’i va di,i =0.

Muc tiéu ctia ban t6 chic 1a chia céc doi béng thanh k& bang, sao cho:

e Mbi doi thuoc mot bang duy nhét.
e Mbi bang c6 it nhét 2 doi.
e Trong mdi bang, v6i ki nang thit s (1 < s < t), tong chi s6 ki nang dé ctia cac doi trong bang d6 déu phai
nam trong gidi han [L, Ry].
Can tim mot phuong an chia bang sao cho téng khoang céach di chuyén giita tat ci cic cip doi cling bang 1a cang
nhd cang tot.

Day 13 mot bai toan tdi wu kho, vi vay dé bai duge cho dudi dang output only: ban duge cung cip sin cac file
*.inp chia di liéu, va nhiém vu ctia ban 1a tao ra cac file *.out mo t4 mot cach chia bang sao cho thod mén cac
rang budc va cé tdng khoang cach di chuyén cang nhé cang t6t.

Dit liéu
Mb5i file input gom:
e Dong dau chita ba s6 nguyén n, k, t:
— 1 < n <500: s6 doi bong.
— 2 < k < 20: s6 bang can chia.
— 2 <t < 5: 86 chi s6 ki ning trén mdi doi.
e n dong tiép theo, dong thit i (1 <i < n) mo ta doi bong thit i
— Dau tién 1a ¢ s6 nguyén a; 1,a;2,...,a;+ — cac chi s6 ky ning cta doi i;

— tiép theo la n s6 thuc d; 1,d; 2, .. .,d;, — khodng cach di chuyén tit doi i t6i ting doi 1,2,...,n trong
gidl ddu. Ma tran khoéng cach théa man d; ; = d;; > 0 va d; ; = 0.

e Dong tiép theo chia t s6 nguyén Li, Lo, Ls, ...,L;

e Dong cudi ciing chita ¢ sb nguyén Ry, Ry, R3, ...,R;
Két qua
File output tuong ting véi méi file input clia ban t6 chiic c¢6 dang:

e Gom k dong, dong thit j (1 < j < k) liet ke cac chi s6 doi bong thuoc bang thit j, phan tach nhau béng
ding mot dau cach. Méi doi tit 1 dén n phai xuat hién chinh xac mot 1an trong toan bo k dong nay.

Céc bang c6 thé dugc liet ké theo bat ky thit ti ndo. Trong mdi dong, thit tit cac doi trong cling mot bang 13 tuy y.

Vi du

Dt lidu Két qua
4 2 2 13
350457 2 4
724083
4358009
597390
76
12 14
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Trong vi du trén, cac doi {1,3} dugce xép vao bang thit nhat, cic doi {2,4} vao bang thit hai. Tong clia ting loai
k§ niing thit nhat trong mdi bang déu ndm trong giéi han [7,12], k¥ ning thit hai trong mdéi bang déu nim trong
gidi han [6, 14] va gia tri ham muc tieu F (téng khoang cach di chuyén giita cac cap doi cing bang) bang 8.
Cach tinh diém
V6i mdi test, gid st Fjyuy 12 gid tri nho nhat trong dap an ctia ban giam khao, va Fyoy, la gia tri F' tuong tng véi
cach chia bang trong file output ctia ban.

e Néu Fyoy <Fjury, ban duge 100% s6 diém.

o Fou > Fiuy, ty 18 diém cho test dé dudc tinh theo cong thic

F'ur
40% + 60% x (=22 )10

you

Néu file output khong hgp 1é thi diém cho test dé bing 0.

e Diém cudi ciing 13 tong diem cac test.
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