PE THI THU HSG CAP TINH THPT LAN 3
MON: TIN HQC
NAM HOC 2022 — 2023
Thoi gian 1am bai 180 phut (khdng ké thoi gian giao dé)
Pé thi gom 05 trang

Tong quan deé thi th 3

Tén bai Tén tép bai lam Pau vao Piu ra piém
1 | Mau DNA DNA.* DNA.INP DNA.OUT 100
2 | On thi OLYMPIA.* OLYMPIA.INP OLYMPIA.OQUT 100
3 | Chia liy thura DIV10X.* DIV10X.INP DIV10X.0UT 100
4 | Vikhuan BACTERIA.* | BACTERIA.INP | BACTERIA.OUT 100

DA4u * thay thé cho CPP hoic PYtwong tng véi thi sinh st dung ngén ngit 1ap trinh C++
hoac Python.

Bai 1. MAU DNA

Phong thi nghiém trung tdm nghién cttu Sinh hoc truong PH XYZ hién dang luu trir N
mau DNA. Dé don gian, ta c6 thé biéu dién mot mau DNA bang mot xau ki tu véi bon loai ki
tu’A’,’G’,°C, T,

Céac nha khoa hoc tai phong thi nghiém vira thu thap dugc mot mau DNA la tir mot manh
v thién thach. Cac nha khoa hoc mudn xem xét rang mau DNA la nay twong tu Voi C4C mau
DNA nao trong s6 N mau DNA trén.

Hai mau DNA s va t duoc goi la twong tuw nhau néu:
e sVatcodo dai bang nhau.
e COhthéthay thé khdng qua 2 kitutrongs dés = ¢
Vi du: cac cip DNA (ATTG,’ATTG'), CACGT’,’ACAT’), CAAATT’,’AAAAA’) 1 tuong tu
nhau, trong khi cac cap (ACT’,”’ACTG’), (CAG, AGC’) khéng phai.

Yéu ciu: Hay cho biét miu DNA la tir manh v& thién thach tuong tu voi mau DNA nao
trong N mau DNA ma trung tdm nghién ctru dang luu trit.
Dir liéu vao:
e Dong dau tién gdm mat xau ki tu co do dai khdng qua 100 - mau DNA la.
e Dong thir hai gom mét s6 nguyén duong N (N < 10) - s6 mau DNA dang duoc luu
trir.
e N dong tiép theo, mdi dong gom mot xau ki tu co do dai khong quéa 100 mo ta cac mau
DNA dang duogc luu trit.
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Két qua ra:
e Inrachi sé cAc mau DNA tuong tyr voi mau DNA la theo thir tu ting dan. Néu khong
comau DNA nao tuong ty Vi mau DNA la thiin ra 0.
Vi du:

INPUT OUTPUT
AACTT 1 36

AAGTT
ACTT
AAATC
TTATT
ACT

AACTT
AAA 0

CTG
AA
TTT

Bai2. ON THI

Doi tuyén du thi Olympiad c6 n hoc sinh. Mdi hoc sinh thir i dwgc dic trung boi 2 tham
sb: hé s6 ki nang a; va chi s6 théng minh b;.

Gid hoc duoc tién hanh theo kiéu sau: Gi4o vién phu trach doi tuyén lan luot 1am viéc véi
hoc sinh, thao luan, giai quyét nhiing van dé nay sinh. Két qua la hé sé ky niang cua hoc sinh
duoc ting thém mot lugng bang chi s6 théng minh. Nhu vay hoc sinh cang théng minh bao
nhiéu thi hé s k¥ nang cang tang nhiéu by nhiéu.

Do han ché vé thoi gian, trong suét qua trinh hoc, gido vién chi c6 thé thyuc hién dugc ¢
lan 1am viéc riéng véi hoc sinh. Mot hoc sinh c6 thé duoc 1am viéc nhiéu lan véi gido vién.

S6 ligu thong ké cho thay, mudn duoc giai trong ky thi thi hé s6 ki ning phai khdng nho
hon k.

Yéu cau: Cho cac sé nguyén n, ¢, k va a;, b; (i = 1...n). Hiy xac dinh s6 luong téi da
hoc sinh s¢€ duogc giai.

Dir liéu vao:

e Dong dau tién chira 3 s6 nguyénn,cvak (1 <n < 10% 1< ¢,k < 10).
e DoNg tht i trong n dong sau chira 2 s6 nguyén a; va b; (0 < a;, b; < 10°).
Két qua ra:

e Mot s6 nguyén — sd lugng tdi da hoc sinh s& duoc giai.
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Vi du:

INPUT OUTPUT

NN W
N~ = O

* Giai thich:
- Thay gi4o s& gap hoc sinh thir ba 1 1an => ky ning sé a4 + 2 =6
- Thay gi4o s& gap hoc sinh tht hai 4 1an => k§ ning sé 1a2 + 4 * 1 = 6.
Rang bugc:
o Subtask 1: 50% s diém tat ca cac gia tricia b; = 0
o Subtask 2: 50% s diém con lai khdng co rang bugc gi.
Bai 3. CHIA LUY THUA
Cho day s6 gdm N phan tir a,, a,, ..., ay Va sd nguyén duong X.

Hay chon ra it phan tir nhat trong N phan tir d6 dé tich cua ching chia hét cho 10%. Inra
sb lugng phan tir it nhat da chon.

Dir liéu vao:
e DONg 1: chira hai s6 nguyén duong N va X (1 < X < 18)
e Dong 2: chua cac gid tri a,, a,, as, ..., a, (0 < a; < 10'8)
Két qua ra:

e GOm mét sb nguyén duy nhat Ia két qua cua bai toan.

Vi du:

INPUT OUTPUT Giai thich
5 4 3 Cho ra 3 sb6 8, 100, 25:
10 8 100 25 6 8 * 100 * 25 = 20000

Rang bugc:
e Subtask 1: C6 30% s test tat ca cac gia tri ciia ddy s6 déu chia hét cho 10.
e Subtask 2: C6 40% sb test khac N < 20;
o Subtask 3: C6 30% sb test con lai N < 10°.
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Bai 4.VI KHUAN

Steve dang nghién ciru mot chung loai vi khuan mai. S6 vi khuan trén dia Petry (dia nudi
cay vi khuan) hién dang c6 n ca thé (1 < n < 1000). Vi mdi sb nguyén té p, Steve co thé
diéu ché chat C,H,,,OH. Khi cho chat nay vao dia Petry, néu n chia hét cho p thi s6 vi khuan
s& giam di dung p 1an. Néu n khong chia hét cho p — két qua s& 13 bat dinh va diéu nay sé& can
trg cac nghién ctu tiép theo.

Trong phong thi nghiém, Steve c6 mot sé luong khdng han ché Acid diatilamid lizergin
(C,oH,5N50). Néu cho acid nay vao dia ciy vi khuan, sau mot thoi gian ngan sé vi khuan s&
tang thanh binh phwong cua sé luong trude khi cho. Tuy nhién do dién tich dia Petry c6 gidi
han nén khong thé chira duoc s6 luong vi khuan qué € cathé (1 < € < 1.000.000).

Vi du, ban dau, trong dia Petry c6 12 ca thé vi khuan. Néu cho C,HsOH(p = 2) vao, 6
vi khuan rat xuéng con 6, cho tiép C,oH,sN50, s6 vi khuan tré thanh 36, bay gio néu cho vao
C,HsOH (p = 2) s6 Vi khuan trong dia sé& 12 18.

Yéu cau: Cho cac s6 nguyén n,m (1 < m < 1.000.000). Hiy xac dinh quy trinh cho hoa
chat vai it buéc nhdt dé c6 duge dung m vi khuan hoic dua ra thong bao Impossible néu khong
thé nhan duoc sé vi khuan can thiét.

Dir liéu vao:

e  GOm mot dong chaa 3 s6 nguyén nvamva C
Két qua ra:
e Thong bao Impossible néu khong thé nhan dugc sé vi khuan can thiét, nguoc lai néu co
cach lam thi:
o Dong 1 duara s k 1a s6 budc it nhat.
o Dong 2 dua ra day k s6 nguyén, mdi sé twrong Gng voi mot 1an cho hoa chét vao
dia cay, s6 nguyén thir i 1a 0 néu cho C,oH,sN30 va la p néu cho C,Hy,.,OH.
Cac s6 cach nhau it nhat mét dau céch.

Vi du:

INPUT OUTPUT
12 18 100 3
2 0 2

Rang bugc:
e Subtask1l: 40% sb test chi c6 thao tac cho acid C,oH,5N;0 Vao.

e Subtask?2: 60% sb test con lai khdng cd rang budc gi.
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(Thi sinh khong duoc st dung tai liéu, gidm thi coi thi khdng giai thich lang nhang)
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