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SIROCCO CUP 2026 / KC2

Khéng chuyén - Dé 2

Thir Tw, 04/11/2026 - Online
180 pht - 4 bai - 400 diém

DPoan lién tiép, DP va truy van sé hoc

LO1 GIAI VA PHAN TiCH SUBTASK

Bai Tén bai Tag

A Day cay Hai con trd, Doan lién tiép

B Tang chir s6 Quy hoach déng, Tién xtr ly

C Gidi phdng bé nho Tham lam, S3p x&p, T6ng tién t6
D Cét day S hoc, Tham lam, Nhay nhj phan
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-A / KHAM PHA LO1 GIAI
A. Day cay

Hai con tré Poan lién tiép

PIEM MAU CHOT

Mot cip chiéu cao khéng hop |é chia d3y thanh hai phan khong thé nam chung trong dap an.

Tl quan sat dén thuit toan

Doan hop 1é khéng dwoc di qua vi tri h[i] khéng chia hét cho h[i+1]. Vi vay, khi xét dau phai r va gap mét vj tri
nhu thé, bd toan bo cira s6 cii, ddt |=r va téng bang 0 trudc khi thém a[r].

Thém a[r]. Khi téng vuot k, bo dan a[l] va tang |. Do moi a[i] dwong, bo bén trai chi lam téng gidam; mé rong
bén phai chi 1am tong ting. Cap nhat dap an bang r-1+1, ké ca khi ctra s6 rong.

Ki€m tra bang vi du

Test dau chon [1,3]: t6ng bang 9 va 4 chia hét cho 4, 4 chia hét cho 2. Test sau, phan tlr duy nhat vuot k.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-A / CHU’NG MINH VA CAI DAT
Day cay
Vi sao thuat toan dung?

Sau khi xt ly r, clra s6 khéng di qua cdp chiéu cao hong va cé tdng < k. Nhirng vi tri trai bi loai vi cdp chiéu cao
hong khdng thé dung lai & dau phai r. Nhitng vi tri bi loai vi tdng qua 1&n cling khdng thé tao doan hop 1& két

thuc tai r. Do d6 | 1a d4u trdi nhd nhat con cd thé dung, va clra s6 1a doan dai nhat két thuc tai r. LAy Idn nhat

gua moi r cho dép an toan cuc.

M3 gia

1=1; total=0; ans=0
for r=1..n:
if r>1 and h[r-1] % h[r] != o:
1=r; total=0
total += a[r]
while total > k:
total -= a[l]; 1 +=1
ans=max(ans,r-1+1)
print ans

Do phurc tap

O(n) thoi gian mdi test; O(1) bo nhé phu ngoai hai ddy dau vao.
Cac 16i dé gap

» Khdng ddo diéu kién chia hét thanh h[i+1] % hl[i].

* Khi cat tai r phai xda t6ng cii trudc khi thém a[r].

* Néu a[r] > k, vong while cé thé dua | dén r+1; do dai ltic d6 13 0.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-A / LO1 GIAI TUNG SUBTASK

Day cay

Subtask Piém Gidi han b6 sung

1 30 Téng n < 500.

2 20 Moi hli] = 1.

3 50 Khéng cé gidi han bd sung.

Subtask 1 - 30 diém

Duyét moi dau trdi, m& rong dau phai va cong tong. Dirng khi gdp cap chiéu cao sai hodc téng vuot k. Thir hét
cac doan con lai.

DO phirc tap: O(2n?) thoi gian, O(1) b6 nhd phu.

Subtask 2 - 20 diém

Moi cdp chiéu cao déu hgp Ié. Chi can clra s6 tong < k véi hai con trd.

D6 phirc tap: O(Zn) thoi gian, O(1) bd nhé phu.

Subtask 3 - 50 diém

Thue hién hai con trd két hop cat clra s6 tai cip chiéu cao khong hop 1& nhu m3 gia.

D6 phirc tap: O(Zn) thoi gian, O(1) bd nhaé phu.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-B / KHAM PHA LO1 GIAI
B. Tang chir s6

Quy hoach déng Tién xi ly

PIEM MAU CHOT

Cac chit s6 ban dau phat trién doc 1ap; chi can biét mét chir s6 sinh ra bao nhiéu chit sé.

Tl quan sat dén thuit toan

Dat f[s][d] 1a s6 chi¥ s& sinh ra tir chit s6 d sau s bwdc. Ban dau f[0][d]=1. V&i d<9, buwdc dau chi d6i d thanh
d+1, nén f[s][d]=f[s-1][d+1].

Vi d=9, budc dau sinh hai chit s6 1 va 0, nén f[s][9]=f[s-1][1]+f[s-1][0]. Tién x{r ly d&n m I&n nhat trong toan
bd input. Dap &n cla n 13 téng f[m][d] trén tirng chit s6 cta n, ké ca chit s6 0 nam bén trong n.

Ki€m tra bang vi du
19 5> 210cé6 3 chits6;9 > 10 > 21 ¢ 2 chir s6; 88 > 99 > 1010 ¢4 4 chit s6.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-B / CHU’'NG MINH VA CAI BAT
Tang chir so

Vi sao thuat toan dung?

Mét phép bién d6i dp dung riéng ré cho tirng chit s6, khong cé phép nhé sang chit s& bén canh. Vi thé, s6 chiy
s clia chudi ghép bang téng s6 chit s& clia cac nhanh. Hai cong thirc chuyén xét hét d<9 va d=9, dung & s=0
va bao toan tinh ding bang quy nap theo s. Cong cac nhanh ban dau cho ding dé dai can tim.

M3 gia

MOD=1000000007
for d=0..9: f[0][d]=1
for s=1..M:
for d=0..8: f[s][d]=Ff[s-1][d+1]
f[s][9]=(f[s-1][1]+f[s-1][0]) % MOD
for each (n,m):
ans=0
for digit d in decimal(n):
ans=(ans+f[m][d]) % MOD
print ans

Do phirc tap

O(10M + téng s6 chir s6 dau vao) thoi gian; O(10M) bd nhd, M 1a m 1én nhat.
Cac 16i dé gdp

e Thao tac la thay tirng chit s6, khdng phai céng 1 cho toan b sb.

e Cac chit s6 mdi sinh ra chi dugc bién déi & budc ti€p theo.

 Khong dung chubi & full test: d6 dai cé thé ting rat I6n.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-B / LO1 GIAI TUNG SUBTASK

Tang chir so

Subtask Piém Gidi han b6 sung

1 20 t<100vam < 10.

2 30 <10 va m <2000.

3 50 Khéng cé gidi han bd sung.

Subtask 1 - 20 diém

Gitr chudi chit 6. Mdi buwdc dyng chudi méi bang cach néi bidu dién d+1 cua tirng chi s& trong chudi cii.
Do phirc tap: O(txDx22m) la can trén, D < 10; b6 nh& O(Dx22m).

Subtask 2 - 30 diém

Véi tirng test, duy tri cnt[0..9]. M&i budc chuyén cnt[d] sang d+1 néu d<9; cnt[9] sang c 0 va 1. Dung mang
mdi, 1dy modulo.

D6 phirc tap: 0(102m) thaoi gian, O(10) bd nhé.

Subtask 3 - 50 diém
Tién xtr ly bang f mot [an cho tat ca test, sau d6 cong két qua theo céc chit sd ban dau.

D6 phirc tap: O(10M + D) thoi gian, O(10M) bd nhé.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-C / KHAM PHA LO1 GIAI
C. Giai phong bo nh¢é

Tham lam Sap xép Téng tién to

PIEM MAU CHOT

Chi phi chi cé hai loai: ¢& dinh s6 mén mbi loai thi ludn chon cdc mén ¢é a lén nhat.

Tl quan sat dén thuit toan

Chia &ng dung thanh nhém chi phi 1 va nhém chi phi 2, sdp a gidm dan trong tirng nhém. Lap céc téng tién td
P va Q, gbm ca P[0]=Q[0]=0.

Duyét s6 x (rng dung chon tir nhém 1. Can Q[y] = m-P[x]. Vi Q tang nghiém ngat, tim y nhé nhat bang
lower_bound, rdi cdp nhat x+2y. Néu phan con thiéu khéng duong, dung y=0. Néu khdng cé cdp nao d bd
nhd, in -1.

Ki€m tra bang vi du

Test dau x6a rng dung 2 va 5 dwoc 7 don vi, mat 2 diém. Test sau chi cé 2 don vi dé€ giai phong.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-C / CHU’'NG MINH VA CAI BAT
Giai phong bo nho

Vi sao thuat toan dung?

Vi s6 lwgng x,y ¢ dinh, thay mot irng dung d3 chon bang (rng dung chua chon ¢é cung b va a I6n hon khong
tdng chi phi va khéng giam bd nh¢ giai phdng. Vi vay ton tai nghiém t8i wu chi chon tién t6 cla méi nhém da
sap x&p. Thuat toan duyét moi x va tim y nhé nhat dd nhu cau, nén xét dugc mot nghiém khong dat hon
nghiém t8i wu; moi phuong an duoc xét déu hop lé.

M3 gia

U=sorted(a[i] with b[i]=1, descending)
V=sorted(a[i] with b[i]=2, descending)
P=prefix_sums(U); Q=prefix_sums(V)
ans=INF
for x=0..len(U):

need=max(0,m-P[x])

y=lower_bound(Q,need)

if y<=len(V): ans=min(ans,x+2*y)
print (-1 if ans=INF else ans)

Do phurc tap

O(n log n) thoi gian va O(n) bd nhé mbi test; téng tién t6 dung s6 nguyén 64 bit.
Cac 16i dé gap

* Khéng tham lam theo a/b: ty 1é t&t nhat chwa chac cho chi phi nguyén nhé nhat.
 Phai duyét ca x=0 va cho phép y=0.

* Tong a c6 thé tdi 2x10714, vurot s6 nguyén 32 bit.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-C / LO1 GIAI TUNG SUBTASK

Giai phong bo nho

Subtask Piém Gidi han b6 sung

1 20 t<5van<18.

2 30 Téng n < 2000.

3 50 Khéng cé gidi han bd sung.

Subtask 1 - 20 diém
Duyét moi tap con; tinh téng a va téng b. Trong céc tap cé téng a > m, |y tdng b nhd nhat.

DO phirc tap: O(2nx2”n) thai gian, O(n) bd nhé.

Subtask 2 - 30 diém

DP theo chi phi tir 0 d&n 2n: dp[c] Ia bd nhd t8i da gidi phong vai ding c diém. Khéi tao dp[0]=0, con lai dm vo

cung; duyét c gidm khi thém tirng &rng dung.

DO phirc tap: O(2n?) thoi gian, O(n) bd nha.

Subtask 3 - 50 diém

Chia theo b, chon céc tién td tét nhat va tim nhj phan nhu |oi giai day da.

D6 phirc tap: O(Zn log n) thoi gian, O(n) bd nho.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-D / KHAM PHA LO1 GIAI
D. Cat day

S8 hoc Tham lam Nhay nhj phan

PIEM MAU CHOT

Tich bang BCNN khi va chi khi khong cé s6 nguyén t6 xuat hién trong hai phan tr khac nhau.

Tl quan sat dén thuit toan

S& mii cla mot nguyén t6 trong tich 1a téng s& mii, con trong BCNN 13 s& mii |&n nhat. Hai gid tri chi bang
nhau néu nhiéu nhat mot phan tlr chira nguyén t6 dé; mot phan t& nhu 4 van ty nd hop 8.

Goi nxt[i] 1a vi tri dau tién phai cat khi bat dau tai i: [i,nxt[i]-1] dai nhat hop 1&. Quét i tir phai sang trai, lwu
last[p] |a vi tri gadn nhat bén phai chira p. Khi d6 nxt[i]=min(nxt[i+1], moi last[p] v&i p chia a[i]); sau d6 gan
last[p]=i. Chi |y cac thira s& nguyén t6 phan biét.

Tham lam 18y doan dai nhat roi bat dau doan tiép theo tai nxt[i]. LAp up[j][i] bang 27j Ian &p dung nxt. Tra |&i
[I,r] bdng cach nhay nhiéu nhat ma vi tri mé&i van < r; s [an nhay cong 1 1a dap an. Dat nxt[n+1]=n+1.

Ki€m tra bang vi du

Truy van dau cé thé chia [2,3] | [10,7] | [5,14]. Mbi doan khdng cé hai phan tir cling chira mot thira s&
nguyén to.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-D / CH’'NG MINH VA CAI DAT
Cat day
Vi sao thuat toan dung?

Déng thirc tich va BCNN twong duong diéu kién nguyén t6 da néu. Mot xung dot dau tién trong [i,..] hodc d3
nam trong hau t6 bt dau i+1, hodc do mdt nguyén t6 cla a[i] 13p & last[p]; cOng thirc nxt xét hét hai kha
nang. Moi doan dau clia mét cach chia hop |& két thic khéng muén hon nxt[i]-1. Kéo dai doan dau dén do chi
bo di mét tién té cha cac doan phia sau, khdng ting sé doan con can. Do dé tham lam 13 t6i wu; bang nhay chi
tang t&c cung chudi quyét dinh.

M3 gia

nxt[n+1]=n+1; last[p]=n+1 for every prime p
for i=n..1:
nxt[i]=nxt[i+1]
primes=distinct_prime_factors(a[i])
for p in primes: nxt[i]=min(nxt[i],last[p])
for p in primes: last[p]=i

up[@]=nxt
for j=1..LO0G:

for i=1..n+1: up[j][i]=up[]j-1][up[j-1][1]]
for (1,r):

pos=1; ans=1

for j=LOG..0:

if up[j][pos]<=r:
pos=up[j][pos]; ans+=2"j
print ans

Do phurc tap

V&i sang SPF: O(V log log V + nlog V + (n+q) log n) thoi gian, O(V+n log n) bé nhé; V=max ali].
Cac 16i dé gap

» Khong yéu cau mdi ali] 1a s& khdng chira binh phuwong: [4,3] van hop |é.

* Chi cap nhat last sau khi da xét hét thira s6 cda ali].

* Khdng nhan tryc tiép ca doan; tich c6 thé vuot moi kiéu s6 théng thudng.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC2-D / LO1 GIAI TUNG SUBTASK

Cat day

Subtask Piém Gidi han b6 sung

1 20 n,q < 150.

2 30 n,q < 2000.

3 50 Khéng cé gidi han bd sung.

Subtask 1 - 20 diém

Duyét cac diém két thuc doan dau. Mot doan hop |1& khi moi cdp phan tlr nguyén té cling nhau. Tién x& ly hop

|& cho moi doan rdi DP s6 doan cho tirng truy van.

DO phirc tap: O(n® log V + gn?) thai gian; O(n?) bé nha.

Subtask 2 - 30 diém

V§i tirng truy van, quét tir | dén r, gilr tdp nguyén td d3 dung trong doan hién tai. Khi a[i] cé nguyén té trung,

tang s6 doan va bat dau lai tir i. C6 thé dung timestamp dé xda tap nhanh.

D6 phirc tap: O(V log log V + gn log V) thai gian, O(V+n) b nhé.

Subtask 3 - 50 diém

Tinh nxt bang [an xuat hién gan nhat cla nguyén t6 va dung bang nhay nhj phan tra l&i moi truy van.

D6 phirc tap: O(V log log V + n log V + (n+q) log n) thoi gian; O(V+n log n) bo nhé.
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