DU AN THE GIFTED BATTLEFIELD
BAN CHUYEN MON TIN HOC

HUGNG DAN CHAM THI
Dé thi thir dot 2

Mbn thi: TIN HOC (chuyén)
Ngay thi: 09/04/2023 — 16/04/2023

KI THI THU TUYEN SINH LGP 10 THPT CHUYEN
DJT 2 - NAM HOC 2023 - 2024

Thai gian lam bai: 150 phat (khéng ké thsi gian phat dé)

Hudéng dan chdm thi gdm 05 trang

Tong quan dé thi

Tén bai File chuong trinh File dir liéu File két qua
Bai 1 | Ki tu gin nhit NEARCHAR . * NEARCHAR . INP NEARCHAR . QUT
Bai 2 | D3y uéc DAYUOC . * DAYUOC. INP DAYUOC.QUT
Bai 3 | Dém day DEMDAY . * DEMDAY . INP DEMDAY . QUT
Bai 4 | Waifu WAIFU. * WAIFU.INP WAIFU.OUT

Dau * dugc thay thé bsi PAS hodc CPP ciia ngén ngit 14p trinh sit dung tuong tng 13 Pascal hodc C++.

I. Huéng dan chung

1. Bai thi cia 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 dude néu trong huéng dan cham thi.

2. Diém bai thi dugc xuét tit phan mém cham thi; khong quy tron diém thanh phan clia ting cau va diém

cua bai thi.

Il. Dap an va biéu diém
Bai 1. Ki tu gan nhat (3,0 diém)
Tong quan

« Subtask 1: 50% s6 test c6 n,q < 2000.

o Subtask 2: 50% sb test con lai ¢6 n, ¢ < 10°.

Subtask 1

Chay vé trai ho#ic phai theo yéu cau clia truy van, tim chi s gan nhat thoéa man.

Subtask 2
Tao méang prefix va suffix véi:
o prefi][j] 14 chi s6 clia chit cai j gan nhat vé bén trai tinh tit i. Tai mdi vi trf 4:
— Néu S;_1 = j (v6i j 1a mot ki tu tit @ dén 2) thi pre[i][j] =i — 1.
— Néu khoéng thi pre[i][j] = pre[i — 1][4].
o suffi][j] 1a chi s6 ctia chit cdi j gan nhat vé bén phai tinh tit 4. Tai moi vi trf i:
— Néu Sip1 = j (v6i j 1a mot ki tu tt @ dén 2) thi suf[i][j] =i + 1.
— Néu khéng thi suffi][j] = suf[i + 1][j].
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Bai 2. Day uédc (3,0 diém)
Tf;ng quan
« Subtask 1: 20% s6 test c6 n < 10 va k < 7.

e Subtask 2: 30% sb test ¢6 k < 2.

« Subtask 3: 50% sb test con lai khéng c6 rang budc gi thém.

Subtask 1
Quay lui sinh moi cau hinh day t6t théa dieu kién dé bai va dém.

Do phitc tap: O(n¥).

Subtask 2

St dung 2 vong for 16ng nhau duyét qua cic gid tri bé hon hodc bang n dé lan lugt dit vao vi trf 1 va 2 roi
dém s6 luong cAu hinh théa yéu cau dé bai.

Do phiic tap: O(n?).

Subtask 3

Goi dp[i][j] 1 s6 day tot khi dién s6 j vao vi tri 4. Ta cé cong thitc truy hoi:

apfillj] = | S dpli— 1)fm] | % mod

mlj

(Cht thich: Z dp[i — 1][m] 1a tong clia tat ca cdc sb hang dp[i — 1][m] v6i m 1a wée clia 7).

m|j

Dé duyét qua tat ci ubc ctia  mot cach hiéu qua, véi mdi z, ta c6 thé sang trude tat ca wdc clia = rdi lwu vio
mang vector.

Do phic tap: O(nk</n)

(D phitc tap gan ding: trung binh mdi s6 s& ¢ s6 lugng udc bang cin béc 3 clia s6 d6)

Bai 3. Dém day (2,0 diém)

Tong quan
o Subtask 1: 25% sb test c6 n < 5000.
o Subtask 2: 25% sb test c6 [ = 7.
o Subtask 3: 25% s6 test ¢6 [ = 0.

o Subtask 4: 25% sb test con lai khéng c¢6 rang budc gi thém.

Subtask 1

St dung kién thitc prefix sum dé tinh nhanh téng doan [I, 7] trong O(1). St dung 2 vong for 1dng nhau duyét
qua moi cip (I,7) sao cho | < r va dém s6 lugng doan [I, 7] thda yéu cau bai toan.

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

Tao mot map<long long, long long> (tam goi la cnt) dé luu s6 lan xuat hién ctia mdi prefix sum (luu y khi
khdi tao cnt thi ent[0] = 1 vi pre[0] = 0, titc 1a gia tri 0 da xuat hién 1 1an trong prefix sum).

Goi pre[i] 1a prefix sum tai vi tri 4, ta can dém s lugng vi trf j théa 1 < j < i sao cho sum(j,i) = L =
pre[i] — pre[j — 1] = L = pre[j — 1] = pre[i] — L. Nhu vay, ta can dém s6 lan gid tri pre[j — 1] = pre[i] — L xuat

hién trong cnt. Vi méi i, ta cong cnt[preli] — L] vao ddp 4n cudi ciing va sau dé cap nhat cnt[pre[i]] + +.

Do phitic tap: O(nlogn).

Subtask 3

Ta phét biéu lai bai todn thanh dém s lugng doan con lién tiép c6 téng bé hon hoic bang R.

Y tuéng: véi mdi vi trf 4, ta can tim vi trf 1 < j <4 vAd j bé nhit sao cho sum(j,i) < R. S6 lugng doan con
lién tiép két thic tai vi tri i va ¢ téng nhé hon hoiic bang R sé 14 i — j + 1, vi céc s6 hang trong day A khéng
am, moi vi tri k thoa j < k < i déu c6 sum(k,i) < R. Nhu vay, duyét i tit 1 dén n, mdi vi tri i s& déng gép
i—j+ 1 gi4 tri vao ddp 4n cudi cling.

Nhu vay v6i mdi vi trf 4, ta can tim mot vi tri j (1 < j < i) sao cho j bé nhat va sum(j,i) < R. Ta c6 cac
nhan xét sau:

o sum(j,i) = pre[i] — pre[j — 1] va pre[i] ¢b dinh.

o Mang pre[] luén khong gidm (vi cdc s6 hang cia day A c6 gid tri khong am).
T hai nhan xét trén, ta suy ra:

o Khi j gidm, pre[j — 1] gidm, sum(j,7) tang;

o Khi j tang, pre[j — 1] tang, sum(j, ) gidm.
T d6, ta cé hai phuong phap dé tim vi tri j cho mbi i:

— Chat nhi phan: O(nlogn)

— 2 con tré: O(n)

Do phiic tap: O(n).

Subtask 4

Goi s6 lugng doan con lién tiép trong mang ciia day A cé téng bé hon hodc bang x 13 ham calc(z). S lugng
doan con lién tiép [I,7] ¢6 L < sum(l,r) < R s& 1a calc(R) — cale(L — 1). Phuong phép gidi & Subtask 3 chinh
13 ¥ tudng dé cai dat ham calc(z).

Do phiic tap: O(n).

Bai 4. Waifu (2,0 diém)

Tong quan
e Subtask 1: 25% sb test c6 n < 100.
e Subtask 2: 25% sb test ¢c6 n < 2000.
o Subtask 3: 25% sb test c6 n < 5000.

o Subtask 4: 25% sb test c6 n < 10°.
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Subtask 1
Sinh nhi phan toan b truong hgp.

Do phiic tap: O(2m1°8™).

Subtask 2
Goi:
o dp(i, ) 1a s6 cach t6i thicu dé di tit vi tri ¢ dén vi tri j. Khi d6, két qua can tim la dp(1,n).
e min(4,7) = min(alfi],ali + 1],...,al[j]).
o max(i,j) = max(a[i],a[i + 1],...,a[j]).
Ta c6 cac nhan xét sau:
o Néu min(i + 1,5 — 1) > max(a[i],a[4]) thi dp(i,j) = 1.
o Néu max(i + 1,5 — 1) < min(a[i],a[4]) thi dp(i,j) = 1.
e dp(i,i+1)=1.

Tu d6, ta tinh duge dp(i,7) nhu sau:
Ap(5.9) = min (‘min (dp(i,),dp(i, 1)+ 1,p(i + 1.3) + 1), dp(i. )+ ap(k ) ).

v6i moi k titd + 1 dén j — 1.

Do phitc tap: O(n3logn).

Subtask 3
Ta dinh nghia lai dp(i) 1 s6 cdch t&i thiéu dé di tu vi trf 1 dén vi trf . Khi d6, két qué can tim 1a dp(n).

Dong thdi, thay vi tinh min hodc max ciia doan & gifta, ta duyét tuan tu ngudgc vé ting sé mot roi cap nhat
min max, nhu viy van sé thoa dicu kién ctia dé bai. Tit d6, ta tinh duge dp(i) theo cdc cong thiic sau:

o dp(i) =dp(i — 1) + 1 (2 vi trf ké nhau)
o dp(i) = min (dp(i)7 dp(y) + 1) (4 1a mot trong hai vi trf thda man diéu kién ctia dé bai).
D phiic tap: O(n?).

Subtask 4

Chi ¥ rang ta c6 thé t6i wu Subtask 3 tit O(n?) thanh O(n) vi ta khong nhét thiét phai duyét tat ci céc vi
trf dé tim vi trf théa man diéu kién. Thay vao dé, ching ta chi quan tAm t6i viée tit mot vi tri bat ki, ta c6
thé nhay t6i cac vi trf ndo va vi trf nao 13 t6i wu nhét.

Do d6, véi médi vi tri bat ki ta ¢6 thé luu lai vi trf c6 thé t6i bang cach sit dung stack. O didu kién max, mdi
mot vi trf duyét téi ta tim vi tri 16n hon roi ndi né véi vi tri kia nhu hai dinh. Diéu nay ciing tuong tu véi
diéu kién min. VAy, ta tinh dp(i) nhu sau:

dp(i) = min ( dp(i), dp(x) +1),
v6i 13 nhitng vi tri ma tit 7 ta c6 thé di t6i.

Do phtic tap: O(n).
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I1l. Code mau

Bai 1. Ki tu gan nhat (3,0 diém)

https://ideone.com/F3jVlv
Bai 2. Day uéc (3,0 diém)
https://ideone.com/H4B52s

Bai 3. Dém day (2,0 diém)
https://ideone.com/qRTXbL

Bai 4. Waifu (2,0 diém)
o Subtask 2: https://ideone.com/tmw28u
o Subtask 3: https://ideone.com/AGIFMQ

e Subtask 4: https://ideone.com/mbRrx6

Du 4n The Gifted Battlefield — Ki thi thir tuyén sinh 16p 10 THPT Chuyén (Dot 2 — N3m hoc 2023 - 2024) Trang 5/5
Huéng dan chdm — Mén thi: Tin hoc — Ngay lam bai thi: 09/04/2023 — 16/04 /2023


https://ideone.com/F3jVlv
https://ideone.com/H4B52s
https://ideone.com/qRTXbL
https://ideone.com/tmw28u
https://ideone.com/AGJFMQ
https://ideone.com/mbRrx6

