Pai hoc S Pham Ha Noi CSP MARATHON 2024
Truwong THPT Chuyén Ngiy 21/06/2024
Thoi gian: 180 phiit
TONG QUAN VE DE BAI

STT | Tén file bai 1am | Tén file dit 1iéu | Tén file két qud | Gigi han moi test | Piém
1 LROP. * LROP.INP LROP.OUT 1 GB / 1000ms 100
2 PAINT.* PAINT.INP PAINT.OUT 1 GB / 5000ms 100
3 NOCTURNE. * NOCTURNE. INP NOCTURNE.OUT 1 GB / 1000ms 100
4 MINPERM.* MINPERM.INP MINPERM.OUT 1 GB / 3000ms 100

D4u * dwgc thay bang PAS hay CPP tiy theo ngdn ngit 14p trinh dwoc sir dung 1a Pascal hay C++

Hdy ldp chwong trinh gidi cdc bai todn sau ddy

BAI 1. Tro choi trén day

Ban dang choi mot tro choi nhw sau:

Cho hai day s6 nguyén a, b d6 dai n. Ban dwoc thuc hién thao tac sau tdi da mot lan:
e Chon mot doan day con lién tiép [[,r] vabién a; :=bjr_; — a;

biém cda tro choi nay sé la )7 a;b;

Hay t6i da héa di€ém sé cia minh.

Yéu cau: Tim s6 diém lén nhit c6 thé dat duorc.

Dir liéu: Vao ttr file van ban LROP.INP:
- Dong dau chira s6 nguyén dwong n (1 < n < 5000) 1a d6 dai hai day.

- Dong hai chiran s6 nguyén a,, a,,...,a, (Ja;| < 107) m6 ta diy a.
- Dongba chttan sé nguyén by, by, ..., b, (|b;] < 107) mo6 ta day b.

Két qua: Xuit ra file vin ban LROP.OUT:
- Inrasé diém Idn nhit c6 thé dat dwoc
Rang budc:

- C650%s6 testthbamianl <n < 100
- 50% s6 test khong c6 rang budc gi thém.

Vi du:
LROP. INP LROP.OUT Giai thich:
7 94 Thuc hién thao tac
124-5-24-2 lén doan [4,7] dé
-2-316125 bién diy a thanh
[1,2,4,10,4,-3,8]
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BAI 2. Son twong MTP

Vay 1a ng6i nha cia Thé con da gan hoan thanh! Chi con mot viéc nira théi: Tho con sé phai son birc
twong cudi cung ctia ngdi nha. Tuy nhién, néu chi té c6 mot mau thi that 13 té nhat, va néu phai son bang
tay thi qua mat cong strc. Vi viy, Thé con di nghi mdt cach son twong déc dao nhu sau:

Gia st birc twong la mot hinh vudng kich thwécn x n, dwgc chia thanh n X n hinh vuéng con, gobm n
hang van c6t. Thé con mudn 6 vudng & hang i, c6t j son mau c; ;. D€ 1am dwoc viéc nay, Thé con sé st

dung cac cay lan son “tw dong” ma Thé con phat minh ra nhw sau:

1. Pt mdi hang mot cAy lan son. Hang thir i s& ddt cAy 1dn son c6 mau a;. PAm bao ring cac ciy lan
son nay déi mot khac mau nhau.

2. Didtmodi cot mot cAy lan son. Cot thir i sé ddt cay lin son c6 mau b;. Dam bao rang cac cay lin son
nay déi mot khac mau nhau.

3. Kich hoat 2n cay lan son theo mot thit tw nao dé. Khi mot cay lan son dwoc kich hoat, né sé son
hang hodc cot twong &rng cliia n6 theo mau ctia né, tham chi son de 1én cac 6 vuéng da dwoc son
trudec diy (néu co).

C6 thé thay, viéc Thé con c6 thé son dwgc theo y thich cia minh hay khong sé phu thudc vao thir tw kich
hoat cac ciy lan son. Tho con mudn biét, trong (2n)! thit tw d6, c6 bao nhiéu thi ty sé son theo y thich
cua Tho con?

Yéu cau: Hay gitup Tho con tinh ra két qua.

Dir liéu: Vao ttr file van ban PAINT.INP:

- Dong diu chira s6 nguyén duwong n (1 < n < 20) la s6 hang, dong thoi 1a s6 cot ctia hinh vudng.

- Dong hai chtan s6 nguyén ay,a,,...,a, (1 < a; <n) md td mau cac ciy lan son & mbi hang.

- Dong ba chttan s6 nguyén by, b,,..., b, (1 < b; < n) m6 td mau cac ciy lin son & moi cot.

- ndongsau, dongthit i chita n sé nguyén c; 1,¢; 5,..., ci,n(l <c¢j < n) mo tay thich ctia Tho con.

Két qua: Xuit ra file vin ban PAINT.OUT:
- Inrasé dw khi chia két qua cho 998244353.

Rang budc:

- C620%sOtestthbamidnl <n <5

- 30%s6 testthbaminl <n <10

- 50% s6 test khdng c6 rang budc gi thém.
Vi du:

PAINT.INP PAINT.OUT Giai thich:

6 DPénh s6 cac cay
lan son theo thi tw
xudt hién trong
input, 6 thir tw d6
la:

(3,2,4,1)

(3,4,1,2)

(3,4,2,1)

(4,1,3,2)

(4,3,1,2)

(4,3,2,1)

R RN
NR NN
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BAI 3. Tit dén (hau truyén)

Chi D4u la mét ngwoi phu nit lwe dién, sau khi tra da swu thué cho chdéng chi quyét dinh khéi nghiép va

da dat dwoc thanh cong to 16n. Sau d6 vai nam chi da thu dwoc cho minh mot can biét thw & phd c6 Ha

Noi.

Can nha cua chi rat rong va c6 rat nhiéu dén. Day ciing 1a mot sw bat tién cho chi méi khi chi sdp di nga

bédi ldc d6 chi cin phai tat hét dén dé ngd. Cin nha ¢ n cai dén sip xép theo chiéu ngang dwoc danh s

1an lwot tir 1 dén n. Béng dén thr i c6 do sang 1a a;. M6i ngdy chi sé tat dén theo quy tic nhuw sau:

1.
2.

4,

Néu dang dirng & bong dén i thi chi sé tit dén & bong dén i.

Sau d6 chi sé nhin sang hai bong dén con bat gan nhit véi minh & hai bén trai va phai (néu dang
& bong dén 1 thi nhin vé bén phai, n thi nhin vé bén trai).

Di dén vi tri ctia bong dén c6 dd sang 1ém hon (néu hai bong dén c6 dd sang bang nhau thi chon
mot trong hai déu dwoc).

Lap lai thao tac 1 cho dén khi nao tat hét tit ca dén.

Sau tat c4, chi Dau 1a mdt ngwdi phu nit lwc dién nén khong cin cac ban phai tit dén ho chi. Thay vao do,

chi c6 g cAu hoéi c6 dang: “Néu bat dau tir bong dén thit x, c6 bao nhiéu cach dé tat tit ca cac den?”

Cac ban gidp chi dém nhé, tai chi ban kiém tién nudi chong con méit roi.

Yéu cau: Hay giup chi Dau.

Dir liéu: Vao tu file van ban NOCTURNE.INP:

Dong dau chira hai s6 nguyénn, q (1 < n,q < 2 - 10°) lan lwot 1a s6 bong dén va sé cau héi.
Dong hai chita n s6 nguyén a4, a,,...,a, (1 < a; < 10%) mo ta do sdng clia cac bong den.
Dong ba chita g s6 nguyén xq, x5,..., x4 (1 < x; < n) md ta cac cau hoi.

Két qua: Xuit ra file vin bAn NOCTURNE.OUT:

In ra q dong, dong thit i chita s6 du khi chia két qua ctia cAu héi thir i cho 10° + 7.

Rang budc:

Vi du:

C6 22% so testthdamidn 1 < n,q < 2000
38% sO testthbamianl < q <5
40% s6 test khong cé rang budc gi thém.

NOCTURNE . INP NOCTURNE . OUT Giai thich:
52 2 Truong hop x = 3,
35143 1 c6 2 cach tit denla:
35 (3,2,4,1,5)
(3,2,4,5,1)

Truong hopx =5,
c6 1 cach tit dén
1a: (5,4,3,2,1)
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BAI 4. Hoan hoan vi vi

Hoém nay la mot ngay dep troi, tuy nhién Vi lai khong c6 gi d€ lam ca. Qua chan, anh quyét dinh viét ra
ba day a, b, c d0 dai n va nghi ra mét bai toan.

A Mo T A 7 . n i n . 2 ~ 7 ~
Yéu cau: Tim mot hoan vi py, py, ..., p, sao cho max;Z ((Z]-=1 ap; + V=i bp].) Cm) nho nhat cé thé.

Dir liéu: Vao tir file vin ban MINPERM.INP:
- Dong dau chirasé nguyén T (1 < T < 10°) 1a s6 testcase.
- Dong dau méi testcase chita s6 nguyénn (1 < n < 10°) 1a do dai day.
- n dong sau mdi testcase, dong thir i chira ba s& nguyén a;, b;, ¢; (1 < a;, b;,¢; < 10°) mo ta ba
day.
- Ditliéu ddm bao téng clia n trong moi testcase khong vt qua 10°.
Két qua: Xuit ra file vin ban MINPERM.OUT:

- V&imai testcase, in trén mot dong thir tw ban can chon. Néu c6 nhiéu dap 4n, in dap 4n bat ki.

Rang budc:
- €6 20% s06 test thoa min tong clia n trong moi testcase khong vuot qua 10.
- 50% s6 test thda man tong clia n trong moi testcase khong vwot qua 103.
- 30% s6 test khong c6 rang budc gi thém.

Vi du:

MINPERM. INP MINPERM.OUT
1 3124
4
114
515
191
981

= HET ¢z
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