TO CHUC THE GIFTED BATTLEFIELD
DU AN INTELLECTUAL SHOWDOWN

Thi thir HSGTP Lép 9 - Lan 1
NAM HOC 2023 — 2024

Ngay thi: 03/03/2024
Thai gian lam bai: 180 phat (khéng ké thai gian phat dé)
Dé thi gdbm 04 trang, 03 bai

Tong quan dé thi

Ténbai | Tap tin di lidu | Tap tin két qua | |20 cheé | Han che

thai gian | bo nhé

Bai 1 | Hé tam phan | TAMPHAN.INP | TAMPHAN.OUT | 1gidy | 512MB
Bai 2 | T3ng qua GIFT.INP GIFT.OUT 1giay | 512MB
Bai 3 | Tro choi dién t& | GAME.OUT GAME.INP 2 gidy | 512MB

Hay lap trinh giai cac bai toan sau:

Bai 1. Hé tam phan - TAMPHAN

H¢ tam phan (hay con goi 1a hé co s6 3) 1a hé biéu dién cdc sd tu nhién chi bang céc chit s6 '0°, "1,
"2, dudi dang tong cac liy thita ctia 3.

S6 tam phan cé m chit s6 sé duge biéu didn dudi dang "cp,_1Cm_s...cac1¢o” véi ¢; € {0,1,2}. S6 tam
phéan do6 sé mang gia tri:

Cm—1 X 3m_1 + Cm—2 X 3m—2 +...+cC X 32 +c X 31 + ¢y X 30
Vi du:

+ S6 tu nhién 5 trong hé thap phan sé duge bidu dién bang s6 7127 (gdm 2 chit s6) trong hé tam
phan vi 5 =1 x 3! +2 x 3%

« Hodc ngudc lai, s6 c6 3 chit s6 1a 72217 trong hé tam phéan sé mang gia tri 25 trong hé thip phan
vi2b=2x3*+2x3"+1x3%

Cho méng a gdm n phan tit 1a cdc sé nguyén duong duge bieu dién dusi hé thap phan.

Goi f(z) 13 ham tra vé sd lugng chit s6 trong bicu dién tam phan ctia x, khong tinh nhitng s6 0 vo
nghia 6 dau. Vi du: f(5) =2, f(25) = 3.
Yéu cau

Tinh gid tri nhd nhat cé thé cia f(a; +a;) (Vi,j:1<i,j <nvai#j).

Dir liéu (Vao tur tép TAMPHAN.INP)
« Dong dau chita s6 nguyén duong n (2 <n < 5 x 10°).

« Dong thit hai chita n s6 nguyén duong a; dude biéu dién dudi hé thap phan, cic sb trén cting mot
dong cach nhau bdi dau cach (1 < a; < 107).
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Két qua (Xuat ra tép TAMPHAN.OUT)

o« Gom mot s6 nguyén duong duy nhat 1a két qua bai todn: gid tri nhé nhat c6 thé cta f(a; + a;)
(Vi j:1<i,j<nviidj).

Vi du

TAMPHAN . INP TAMPHAN. OUT

5 2
12345

Giai thich
Khi chon i =1, j = 3, ta ¢6 a1 + a3 = 4. Biéu dién tam phan ctia 4 13 7117, ¢6 2 chit 6. C6 thé chiing
minh duge khéng cé lua chon t6i uu hon (dap 4n khong thé bé hon 2).
Gidgi han
e 20% sb test tuong ting v6i 20% s6 diem cé a; +a; < 9 (1 <i,j <nvai#j).
o 40% s test tuong tng voi 40% s6 diém c6 n < 2000.

o 40% sb test con lai tuong ting véi 40% s6 diém khong c6 rang budc gi thém.

Bai 2. Tang qua - GIFT

Béac Hai 1a mot ngudi rat rong lugng nén bac da quyét dinh sé tang qua cho moi dita tré trong xém.
Xém bac gom c¢é n nha duge danh dau tir 1 dén n, mdi nha déu c6 mot dita tré.

« Dé thuan tién, bac Hai sé ting qua trong ¢ luct, méi luot Béc ting qua cho moét day cac ngdi
nha lién tiép.

o Sau tat ca ¢ lugt, cdc ban nhd dude ting qua it hon ban trong xém minh (hodc khong duge ting
qua) sé khong hai long va t6i nha bac Hai dé phan nan. Nhitng ban nhoé khéng thude trudng hop
trén sé dudc coi la da hai long.

Vi bac mudn cho cdc ban vui, bac Hai sé ¢6 ging dap tmg yéu cau ciia tat ca ban tré, phat qua cho
cac ban nho cho dén khi tat cd moi ngudi déu hai long.
Yéu cau
Hay gitip bac Hai tinh s6 qua tdng it nhat can phéat thém, sau ¢ lugt phéat ban dau, dé lam cho céc ban
nho trong x6m hai long.
Dir ligu (Vao tir tép GIFT.INP)
« Dong dau tién chita n va ¢ lan lugt 1a 14 s6 ngdi nha trong xém va sb lugt phat qua ciia bac Hai.

« ¢ dong tiép theo chtta a va b 1a dai dién cho mot ludt phat qua clia bac Hai: bac phat tit ngoi
nha thit @ dén ng6i nha thit b, mdi nha 1 phan qua (1 <a <b<n).
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Két qua (Xuat ra tép GIFT.OUT)

o In ra mot s6 nguyén duy nhat 1a s6 luong phan qua bac can chuan bi thém dé tat cd nhimg dia
tré trong xém hai long.

Vi du

GIFT GIFT.OUT

W = = O,
a w NN w

Giai thich
o Bac Hai da phéat qua cho cac ngoi nha theo tht tu nhu trén.

« O mdi ngdi nha s6 phan qua ban nhé nhan duge 1a:

Nha 1 Nha 2 Nha 3 Nha 4 Nha 5
2 2 2 1 1

« Nhu viy, dita tré 6 nha s6 4 va sb 5 da dén khiéu nai bac Hai, vi thé bac Hai can phéat thém 2
phan qua, 1 cho nha s6 4 va 1 cho nha s6 5.
Gidgi han
o 20% s test tuong tng véi 20% s6 diém c6 n < 103, ¢ < 10°.
o 40% sb test tuong tng voi 40% s6 diem c6 c¢6 n < 10°, ¢ < 10°.

o 40% s6 test tuong tng véi 40% s6 diem cb c¢6 n < 107, ¢ < 10°.

Bai 3. Tro choi dién tir - GAME

An dang tham gia mot tro choi dién tit bao gom céc man diét quai vat. Moi quai vat va siéu anh hiing
trong tro choi sé c6 ba dac tinh:

- Lugng mau (ki hiéu la h).
- S4t thuong tan cong (ki hiéu 1a a).
- Phong thu (ki hiéu la d).

Nhu vy, moét nhan vat cé luong mau la z, sat thuong tan cong 1a y, kha nang phong thi 1a z sé dude
ky hiéu 1 (z,y,2). Mot situ anh hiing (u,v,w) sé chién thang quai vt (x,v,2) khi va chi khi ca ba
dieu kién sau déu thoa man:

-u>x.
-v >y

-w > Z.
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Bat dau mdi man, An sé nhan duge céc thong tin:
- n 1a s6 lugng quai vat c6 trong man choi.
- k 1a sb quai vét it nhat An can phai chién thing dé qua man.
- n bo ba (z,y,2) la dac tinh cta timg con quai vat.
Trude khi chién dau, An can phai xdy dung mot siéu anh hiing (u,v,w) véi chi phi 1a u + v +w. Dé
qua man, siéu anh hiing ciia An can phai chién thang it nhat k quai vat.
Yéu cau

Hay gitip An xdy dung siéu anh hting véi chi phi thap nhét sao cho An van c¢6 thé qua man.

Dir liéu (Vao tu tép GAME.INP)
« Dong dau chita hai s6 nguyén duong n va k (1 <k <n <5 x 10°).

« n dong tiép theo, mdi dong chtta bo ba s6 nguyén x, y, z cAch nhau béi dau cach (1 < z,y, z < 300).

Két qua (Xuat ra tép GAME.OUT)

« Gom mot s6 nguyén duong 1 chi phi thap nhat dé An c6 thé vugt qua man.

Vi du

GAME. INP GAME.OQUT

Wb =W
= O N N
[ R OV]

Giai thich
An sé xdy dung siéu anh hiing (3,2,4) v6i chi phi la 3 +2 +4 = 9. Siéu anh hiing nay sé chién thing
duge quai vat (1,2,3) va (3,1,4).
Gidi han
o 10% s6 test tuong tng v6i 10% sb diém c6 k = n.
e 30% sb test tuong tng véi 30% s6 diem cb z,y, 2z < 100 va n < 100.
e 30% sb test tuong tng v6i 30% sb6 diém c6 z = 1 véi tat cid n quéi vat.

o 30% s test tuong tng véi 30% s6 diém khong c6 rang budc gi thém.

— HET —
Thi sinh khong duge sit dung tai liéu. Can bd coi thi khong gidi thich gi thém.

T6 chitc The Gifted Battlefield — Thi thir HSGTP Lép 9 - Lan 1 (N3m hoc 2023 — 2024) Trang 4/4
Mbén thi: Tin hoc — Ngay lam bai thi: 03/03/2024



