Friendly Contest 006 — Contest vé Todn
Thoi gian lam bai: 4 gio (08h30 — 12h30, ngay 4 thang 12 nam 2022)

STT Tén bai Gidi han thoi gian | Gioi han by nho Diém
1. | Day so fibonacci 1 gidy 256 MB 125
2. | Dinh ly 4k+3 1 gidy 256 MB 125
3. Bat dang thurc 1 gidy 256 MB 175
4. Tam giac va goc 1 gidy 256 MB 175
5. Guong tron 1 gidy 256 MB 200
6. Tich woc chung lon nhat 1 gidy 256 MB 200

Bii 1. Day sé Fibonacci
Xét mét day sé sau (c6 dinh nghia gan giong véi déy sé Fibonacci):

F0:a
F1=b
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Cho cac so nguyén duwong a, b, c,d,n. Hay tinh ti so ;“. In ra ket qua lam tron dén 9 chir s6 sau dau
n
thap phan.
Tinh diém

- 20%sédiemcba=b=c=d=1van <90.
- 40%sodiemcba=b=c=d=1.

- 70% s6 diém c¢6 a,b,c,d < 10° van < 10°.

- 100% s6 diém cé a,b,c,d < 10° van < 1018,

Vi du
Input Output
2 1.619047619
11117 1.500000000
11112

Gidi thich: Fg = 34, F; =21, F3 = 3, F, = 2.

Bai 2. Dinh Iy 4k+3

Trong todn hoc, ¢6 mét dinh 1y khd néi tiéng mang tén Binh Iy 4k + 3. Dinh 1y phat biéu nhir sau:
“Moi s6 nguyén duwong co dang 4k+3 déu co mot woc nguyén duong co dang 4k+3.”.

Nghién ciru sdu hon vé dinh Iy nay, Q. phat hién ra rang dinh 1y khéng chi ding véi méi trueong hop
4k+3 ma con diing véi mot s6 treong hop khéc nhie 2k+1 hay 6k+5. Q. muén nho ban kiém tra xem
dinh Iy con diing véi mét truong hop ¢é dang nk — 1 nao khdc khéng bang cdch gidi quyét bai todn
sau: Cho s6 nguyén dwong n, tim mét cdp s6 nguyén dwong (u, v) sao cho 0 < u,v <n—1va u x
v+1lin

Trang 1 trong tong sé 5



Pau vao
- Dong ddu tién la mét s6 nguyén dwong T < 10, miéu td s6 truy van.
- T dong tiép theo, moi dong la mét so nguyén duong n.

Pau ra

- Gom T dong, trén méi dong la két qua ciia truy van twong iimg. Néu khong tim dwgc bo (u, v)
thi in ra hai so -1. Néu tim dwoc, in ra bg bat ky.

Tinh diém
- 20% s6 diém c¢6 n < 1000.
- 50% s6 diém c6n < 10°.

- 80% s6 diém cén < 10°.
- 100% s6 diém cé6 n < 1018,

Vi du
Input QOutput
4 -1-1
2 -1-1
4 -1-1
6 35
8

Bai 3. Bit ding thirc

Cho hai s6 nguyén dwong nva k. Tim gid tri T = (x? — x1)(x3 — x3) ... (x? — x}) 16n nhdt c6 thé
dat dugc, sao cho x; # xj voi moi cap i, j, x; > 0 vdimoi i, va x; +x, + -+ x, = n.

Pau vao

- Dong ddu tién la mét s6 nguyén dwong T < 1000, miéu td sé truy van.
- T dong tiép theo, méi dong la hai sé nguyén dwong n va k.

Pau ra

- Gom T dong, trén méi dong la s6 dw ciia gia tri T t6i da tim dwoe sau khi chia ldy dw cho
10° + 7; hodc -1 néu khéng tim dwoc bat ky by s6 nao thod man yéu cau dé bai.

Tinh diém

- 50% s6 diém c6 n, k < 500.
- 100% s6 diém cén < 10°, k < 10*.

Vi du
Input Output
2 12
52 24
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62

Bai 4. Tam gidc va goc

Ban dwoc cho mét day sé nguyén dwong va ban can chon ra ba phan tir phdn biét x,y, z sao cho ton
tai ba diém khong thang hang X, Y, Zva XY = a,, XZ = a,,YZ = a,, cos(YXZ) > g va YXZ Ién

nhat ¢é thé.

Pau vao

- Dong ddu tién la ba s6 nguyén dwong n,P,Q (n < 1000,1 < a;,Q < 104, |P| < Q).
- Dong tiép theo gom n s6 nguyén dwong ay, ay, ..., Gy.

Pau ra

- Inrabasonguyén x,y,z hodac -1 néu khong ton tai loi giai. Néu co nhiéu dap an, in ra dap
an bat ky.

Tinh diém:

- 40% s6 diém cé n < 100.
- 60% s6 diém con lai khong c6 gidi han gi thém.

Vi du
Input Output
412 123
6667
357 _]
138

Bai 5: Guong tron

Cho N béng deén sdp xép quanh mot chiéc gwong tron, dwoc danh s6 tie 1 dén N theo chiéu kim dong
ho, bong den thir i cdch bong dén thir i + 1 mot khodng cdch Dy, va béng dén N cich bong dén 1 mét
khodng cdch Dy. Méi béng dén cé thé bat véi M mau khdc nhau, nhung khéng thé cé 3 bong den nao
tao thanh mot tam giac vuong va bdt cung mot mau.
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Cdc hinh trén day mé td cdc trang thdi den khac nhauvoi N =4, K =2, D = (10; 10; 6, 14). Hinh 1
la mot trang thai khong hop 1é, hai hinh con lai la cac trang thdi hop 1é.

Nhiém vu cuia ban la dém s6 trang thai hop Ié cua cac den tir cac s6 N, K va day D cho truoc.
Gidi han: N,K < 3 x 105, D; < 10°.
Pau vao:

- Dong ddu tién la hai s6 nguyén duong N, K.
- Dong tiép theo la N s6 nguyén dwong mé ta day D.

Pau ra:

- Mot s6 nguyén dwong duy nhat la két qua bai todn sau khi chia ldy dw cho 998 244 353.

Vi du
Input QOutput
42 10
10106 14
12 2
10

Bii 6: Tich wéc chung lén nhit

Cho mét diy sé nguyén ay, ay, ..., ay. Xét mét tdp S khdc réng bat ky la con ciia tdp hop {1;2; ...; N}.
Goi g = gcd(asl, gy, «en) asl) véi 1 la s6 phan tik ciia S. Goi P la tich cdc gid tri gs véi moi tdp hop
S. Tinh gid tri P va in ra gid tri nay sau khi chia ldy dw cho 10° + 7.

Pau vao

- Dong ddu tién la s6 nguyén dwong N.
- Dong tiép theo la N so nguyén duwong mo td day a.

Padu ra

- Mot dong duy nhat la gid tri P sau khi chia ldy dw cho 10° + 7.
Tinh diém

- 30% s6 diém cé n < 20.
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- 30% s6 diém khdc c6 a; doi mot phén biét.
- 100% s6 diém cé6 n < 10°,a; < 10°.

Vi du
Input Output
1 1
1
3 128
222

Gidi thich test vi du 2: Véi moi S la tdp con cua tdp {1; 2; 3}, gs = 2. Vay két qua bai todn la 27 =

128, vi ¢6 7 tdp con khdc réng cua tip {1; 2; 3).
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