DU AN THE GIFTED BATTLEFIELD Ki THI THU TUYEN SINH LGP 10 THPT CHUYEN

BAN CHUYEN MON TIN HOC DJT 3 - NAM HOC 2023 - 2024
HUGNG DAN CHAM THI Moén thi: TIN HOC
Dé thi thir dgt 3 Ngay thi: 29/04/2023

Thai gian lam bai: 150 phat (khéng ké thsi gian phat dé)
Hudéng dan chdm thi gdm 03 trang

Tong quan dé thi

Tén bai File chuong trinh File dir liéu File két qua Han ché Han ché

thgi gian bo nhg

Bai 1 | S6 may m3n LUCKY . LUCKY . INP LUCKY . OUT 1 gidy 1024 MB
Bai 2 | Subarray va GCD | GCDDEL. * GCDDEL. INP GCDDEL.OUT 1 giay 1024 MB
Bai 3 | Uéc giai thira FACTDIV.x* FACTDIV.INP FACTDIV.OUT 1 gidy 1024 MB
Bai 4 | 3-LCS LCS3.* LCS3.INP LCS3.0UT 1 gidy 1024 MB

Dau * dugc thay thé béi PAS hodc CPP tuong ting v4i ngdn ngit lap trinh Pascal hodc C++.

I. Huéng dan chung

1. Bai thi ctia thi sinh dugc chAm thi bang phan mém cham thi truc tuyén (online judge) trén website
https://oj.giftedbat.edu.vn/, sit dung bd test cia Du an The Gifted Battlefield — Ban Tin hoc,
ding v6i dap an va biéu diém duge néu trong huéng dan cham thi.

2. Diém bai thi dugc xuat tit phan mém cham thi; khong quy tron diém thanh phan clia timg cau va diém
cia bai thi.
Il. Dap an va bieu diem
Bai 1. S6 may man (2,5 diém)

Pit tmp = N. Chu ¥ ring cac s6 c6 dang ...79 hodc ...97 déu théa man diéu kién nén ta chi can ting tmp lién
tuc cho dén khi thoa man diéu kién dé bai. S6 lan ting tmp khéng qué 100 lan.

Bai 2. Subarray va GCD (2,5 diém)
Tf;ng quan
e Subtask 1: 30% s6 test c6 N < 1000.

o Subtask 2: 20% sb test ¢6 K = 1.

o Subtask 3: 50% s6 test con lai khong c6 rang budc gi thém.
Ldi gidi méc dinh cdc ban c¢6 thé tinh wéc chung 16n nhit bang thuit toan Euclid.
Subtask 1

Vét can.

Do phitc tap: O(n? x loga;).
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Subtask 2, 3
Goi:

. preli] = ged (a[l],a[?], - a[i])

o suffi] = ged <a[z’], ali+1],..., a[n])
Ta coi pre[0] = suf[n + 1] = 0 va ged(0,7) = 1.
Khi d6, dap 4n ti wu 1a max (gcd(pre[i], suf(i + k + 1])), 1<i<n-—k.
Do phitc tap: O(n x loga;)
Bai 3. Udc giai thira (2,5 diém)
Tong quan
e Subtask 1: 10% s6 test c6 N < 10.
o Subtask 2: 10% sb test c6 N < 15.
o Subtask 3: 50% sb test c6 N < 10°.

 Subtask 4: 30% sb test con lai khéng c6 rang budc gi thém.

Subtask 1
Vét can tir 1 dén n! dé kiém tra udc.

Do phiic tap: O(n!).
Subtask 2

Stt dung ki thuat kiém tra wéc trong O(v/n!).

Do phiic tap: O(v/n!).

Subtask 3
Gia st s6 nguyén duong n c6 phan tich ra thita sb nguyén to
n=pi'ps? ... pk.

Khi d6 ta c6 cong thitc dém sb udc duong ctia n nhu sau:

T(n) = (a1 +1)(az +1)...(ax +1).
Tt day ta cé thé thuc hién phan tich mdi s6 tit 1 dén n ra thita s6 nguyén té va tinh vao tong s6 mi ctia n!.
Do phiic tap: O (ny/n).
Subtask 4
Ta thuc hién y tuéng tuwong tu thong qua sang.

Do phtc tap: O(nlogn).
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Bai 4. 3-LCS (2,5 diém)

Tong quan
o Subtask 1: 20% sb test c6 |A|,|B|,|C] < 3.
o Subtask 2: 20% s6 test c6 C = A + B.

« Subtask 3: 60% s6 test con lai khong c6 rang budc gi thém.

Subtask 1
Vét can toan bd cac truong hop cua ba xau.

Do phitc tap: O (2MAFIBIFIC]),

Subtask 2

Vi moi xau con ctia A va B déu xuat hién trong C nén bai todn tré thanh tim xau con chung ctia A va B.
Goi dp[i][j] 1& do dai xau con chung dai nhat ctia A va B. Ta c6:
« Néu A[i] = B[j] thi dpl[i][j] = dp[i — 1][j — 1] + 1.
« Néu nguge lai thi dpli][j] = max (dp[z’ —1][4], dpli][j — 1]).
D¢ phitc tap: O (|A| x |B).
Subtask 3
Thuc hién y tudng tuwong tu, ta goi dpli][j][k] 1& d6 dai x4u con chung dai nhit ctia A, B va C. Ta cé:
e Néu A[i] = B[j] = C[k] thi dpli][j][k] = dp[i — 1][j — 1][k — 1] + 1.
« Néu nguge loi thi dpfi][j][K] = max (dpfi — 1[Ik, dplillj — K. dpli[j]lk — 1).

Do phiic tap: O (|A] x |B| x |C).
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