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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-A / KHAM PHA LO1 GIAI
A. Chir sd 0 tan cung

S6 hoc Phan tich thira s6

PIEM MAU CHOT

Mbi chit s& 0 tan cling can mdt cdp thira s6 2 va 5; khong duoc nhan ca day.

Tl quan sat dén thuit toan

Mot sb cd it nhat z chir s6 0 tan cung khi va chi khi chia hét cho 107z = 24zx5"z. Vi thé s& chit s6 0 tan cung
cla P la min(va(P),vs(P)).

S& mii trong mot tich bang téng s6 mii trong cac thira s8. Doc tirng a;, chia lién ti€p cho 2 dé dém s6 an, roi
chia cho 5 d& d&m s6 Ian. Cong vao hai bién t6ng. Khéng can phan tich céc thira s6 nguyén té khac.

P c6 thé dai dén hang triéu chit s6, nhung hai téng s& mii van nhd va dé luu. Tinh chat chia hét cho phép
tranh hoan toan viéc dung tich.

Vi du dé tu kiém tra

Vi (10,25,4): 10 gép (1 thira s6 2,1 thira s6 5); 25 gép (0,2); 4 gép (2,0). Hai téng déu bang 3, nén cé 3 chir s6
0. That vay 10x25x4=1000.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-A / CHU'NG MINH VA CAI PAT
Chir s 0 tin cung

Vi sao thuat toan dung?

Goi ¢, va cs 1a s6 mii 2 va 5 trong tich. Ghép dugc dung min(ca,cs) cdp (2,5), tirc ¢ thé tach ding s6 do thira
s6 10. Sau khi tach, it nhat mot loai thira s& da hét nén khdng thé tach thém 10. Cac vong I3p cdng chinh xac
C2,Cs, do d6 két qua dung.

M3 gia

count2 = @; count5 = 0@
cho méi x trong day:

trong khi x mod 2 = @:
count2 += 1
X /=2

trong khi x mod 5 = @:

count5 += 1
X /=5
in min(count2, count5)

Do phirc tap

O(Z log a;) thoi gian theo can trén va O(1) b6é nhé phu.

Cac 16i dé gdp

* Dau vao chi ¢ s6 duong. Néu cho x=0, vong chia s& khéng két thic; khdng tw mé rong dé sang trudng hop
dé.

* Khéng dém sb chir s6 0 cla tirng a; réi cdng: 2x5 tao thém mot s6 0 du ca hai thira s6 déu chuwa cd s6 0.

» Khéng dung logarit dé dém chit s6 0; van dé |a chia hét, khong phai sé chit sé cla tich.

L&i gidi subtask duy nhat - 100 diém

Bai chi c6 mdt nhédm diém. Vi tirng s6, d&€m sb [an chia hét cho 2 va 5, cong vao hai bién téng. Dap an |a téng
nhoé hon, vi mai thira s& 10 cdn mot cdp 2 va 5. Khong tinh tich ca day.

O(Zlog a;) thoi gian, O(1) b6 nhé phu.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-B / KHAM PHA LO1 GIAI
B. Budi tra thw gian

Quy hoach dong doan T8i wu bd nhé

PIEM MAU CHOT

Sau mét s6 luot, phan chwa udng ludn la mot doan lién ti€p; chi hai dau cla doan cé thé dugc chon.

Tl quan sat dén thuit toan

Goi F(l,r) 1a tdng diém I&n nhat con cé thé nhan khi doan chua uéng 1a [I,r]. D6 dai con lai la r-1+1, nén lvot
hién tai dugc suy ra: day = n-(r-1+1)+1. Khéng can thém chiéu day.

Né&u chon tréi, nhan dayxall] réi con [I+1,r]. Néu chon phai, nhan dayxa[r] réi con [l,r-1]. Vi vay
F(l,r)=max(dayxa[l]+F(I+1,r), dayxa[r]+F(l,r-1)). Co s& F(i,i)=nxali].

Tinh theo d6 dai doan tang dan. V&i n=5000, bang n? s 64 bit can khoang 200 MB. Chi gitt mot hang dpll],
dung dp[l] va dp[l+1] cha d6 dai trwdc; cap nhat | ting dan dé khéng pha dp[l+1].
Vi du dé tw kiém tra

V&i (2,1,3), & trang thai [1,3], day=1. NEu udng trai trudc roi udng 1,3, tong 1a 1x2+2x1+3x3=13. M6t meo
tham lam “ludn 13y dau nhd hon” khéng ding téng quat: vdi (2,3,5,1,4), meo dy cho 49 nhung t6i wu 13 50.

DOAN CHUA UONG

Chon trai = [l+1,r]

a[l] alr] Chon phai = [I,r-1]
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-B / CHU’'NG MINH VA CAI DAT
Budi tra thw gian

Vi sao thuat toan dung?

Moi céch udng hop 1é bat dau bang ding mdt trong hai dau. Sau lwa chon dé, bai todn con lai van cé cling cau
trdc trén doan ngdn hon. Gia st cac doan ngdn hon da duogc tinh t8i wu; hai bidu thirc 1a diém t6t nhat khi
chon tirng dau. Ly max xét d moi kha nang va dat duoc gia tri Ién nhat. Quy nap theo do dai chirng minh
cong thirc va thir ty tinh.

M3 gia
cho i = 1..n: dp[i] = n*a[i]

2..n:
n-len+l

cho len
day =
cho 1 = 1..n-1len+l theo tho tuv tang:
r = l+len-1
left = day*a[l] + dp[l+1]
right = day*a[r] + dp[1]
dp[1l] = max(left,right)

in dp[1]

Do phirc tap

0(n?) thoi gian; O(n) bd nhé véi mang cudn. Dung 64 bit: ddp an co thé vuot 23'-1.
Cac 16i dé gdp

* Khéng nhan ali] v&i sé phan tr con lai; hé s6 la so thi tu lwgt uéng.

* Trong mang cudn phai chay | ting, dé dp[l+1] con I3 trang thai ci.

* Dirng chon d4au I&n hodc nhd theo tham lam khi chwa chirng minh; Iwa chon hién tai lam thay déi cac dau
Ve sau.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-B / LO1 GIAI TUNG SUBTASK

Budi tra thw gian

Subtask Piém Gidi han b6 sung

1 20 n<20

2 30 n <500

3 50 Khéng cé gidi han bd sung

Subtask 1 - 20 diém

DFS trén doan chua udng [I,r]. Mdi budc chon trai hodc phai va cong dayxgid tri; t&i doan rdng thi cap nhat
téng Ién nhat. Duyét dd hai lwa chon & mdi budc vi tham lam theo gid tri hai dau khong ludn dung.

Do phirc tap: O(2”n) thoi gian, O(n) ngan xép.

DFS(1,r,day,total): néu 1>r thi cadp nhat dap an
thlr DFS(1+1,r,day+1,total+day*a[1])
thir DFS(1,r-1,day+1,total+day*a[r])

Subtask 2 - 30 diém

DP doan hai chiéu. F(l,r) la diém t8t nhat con nhan vai doan [l,r]; lwot hién tai day=n-(r-I+1)+1. Chon trai hodc
phai theo cong thirc |&i gidi day du, tinh do dai tang dan. Bang 5002 s6 64 bit chi khodng 2 MB.

DO phirc tap: O(n?) thoi gian va O(n?) bd nhd.
F(i,i)=n*a[i]

F(1,r)=max(day*a[l]+F(1+1,r),
day*a[r]+F(1,r-1))

Subtask 3 - 50 diém

Git cung chuyén trang thai nhwng nén bd nhé xudng mot mang. V&i mdi do dai, duyét | ting dé dp[l+1] van
thudc d6 dai trudc. Tranh bang n? khi n=5000; téng diém phai dung 64 bit.

Do phire tap: O(n?) thai gian, O(n) bd nhd.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-C / KHAM PHA LO1 GIAI
C. Vuot i

Puong di minimax Quy hoach dong trén lwgi Tim kiém dép an

PIEM MAU CHOT

Pudng di tdi wu héa 6 cao nhat, khdng t6i wu téng; hudng di lén bi cAm.

Tl quan sat dén thuit toan

Céch dé kiém chirng: dodn mot mire H va chi cho di qua 6 c6 d6 ngdp <H. BFS vdi ding ba hwdng trai, phai,
xuéng tra 1&i c6 dén dich hay khéng. Néu di dwoc & H thi moi mirc 1&n hon cling di dwoc: ¢ thé nhi phan trén
cac gia tri 6 da sdp xép.

C6 10 gidi tuyén tinh theo tirng hang. Goi prev[j] 1a mic ngdp nhd nhat dé dén cot j cua hang trude. O hang
hién tai, dwdng di vao tai mot cot rdi di chuyén ngang. Mot doan ngang cé thé bd céc 1an quay dau; chi con di
thang sang trdi hodc sang phai.

Quét trai sang phai: L[j]l=max(a[i][j], min(prev[j],L[j-1])). Hai cdch dén tir trén hodc tir trdi. Quét phai sang trai
twong ty: R[j]l=max(a[i][j], min(prev[j],R[j+1])). Dat cur[jl=min(L[j],R[j]). Kh&i tao mdt hang do cé prev[1]=0 va
cac codt khac vo cung, dé chi duoc xuat phat tai (1,1).

Vi du dé tw kiém tra

Luwéi hai hang: [0,5,2] va [4,1,0]. Dudng di xudng ngay & cot 1 rbi sang phai cé mirc I&n nhat 4; di qua 6 5 cho
murc it nhat 5. Dap 4n 4. “Di xuéng rdi sang phai” ding & vi du nay nhung khéng phai quy tac cho moi ludi.

DUONG €O MU'C NGAP 4

0 5 ) Chi di trdi, phai, xudng.

4 1 0 Gia tri dwong di = max cua cac 6 da qua.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-C / CHU'NG MINH VA CAI PAT
Vuot li

Vi sao thuat toan dung?

Do khéng duoc di [&n, sau khi vao mdt hang thi moi 6 di qua trong hang dé nam trén mot doan ngang, cho
dén luc di xuéng. Bé quay dau khong lam tang mirc ngap. V&i dich & cot j, diém vao hang nam bén trai hodc
bén phaij. Phép quét L xét t6i wu moi diém vao & bén trdi, R xét moi diém vao & bén phai. LAy min bao quat
moi dudng di; 1ay max khi n6i mét 6 la ding phép tinh mirc ngap I&n nhat. Quy nap qua céc hang hoan tat
chirng minh.

M3 gia

prev[1l] = @; prev[2..m] = INF
cho méi hang i tr 1 dén n:
L[@] = INF
cho j = 1..m:
L[3]1 = max(a[i]1[]j], min(prev[j],L[]-1]))
R[m+1] = INF
cho j =m..1:
R[J] = max(a[i][j], min(prev[j],R[j+1]))
cho j = 1..m: cur[j] = min(L[]j],R[]])
prev = cur
in prev[m]

Do phirc tap

Quét hai chiéu: O(nm) thoi gian, O(m) bd nhd néu doc tirng hang. Nhj phan+BFS: O(nm log(nm)) thoi gian va
O(nm) b6 nha.

Cac 16i dé gap

* Cap nhat bang max, khdng phai cong: muc tiéu 1a 6 l&n nhat trén dudng.

* BFS/Dijkstra khong dwoc thém canh di Ién. Chi di phai va xudng cling bd sot dudng hop |é.

e Quét R phai dung prev cla hang cii, khong dung cur vira cdp nhat; dat INF Ién hon 10°.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-C / LO1 GIAI TUNG SUBTASK

Vuot it

Subtask Piém Gidi han b6 sung

1 30 nm<5

2 30 Moi d;j bdng 0 hodc 1

3 40 Khéng cé gidi han bd sung

Subtask 1 - 30 diém

Khong can duyét cac dudng cé vong 13p: bd vong khong 1am ting mirc ngdp. Trong mdi hang, chon cot sé di
xudng hang k& rdi di ngang thang t&i cdt d6. Thir moi cot di xudng clia n-1 hang; hang cudi di ngang t&i cot m.
Lay mirc ngap nho nhat trén cac cach.

D0 phirc tap: O(nmAn) theo cach quét lai trng duwong, O(nm) bd nhé; n,m<5.

DFS(hang,cot_vao,mic):
thlr cét_ra=1..m, quét doan ngang roi di xudng
6 hang cudi, quét tdi m va cdp nhat dap an

Subtask 2 - 30 diém

Dap 4n chi cé thé 1a 0 hodc 1. BFS tir (1,1) qua cac 6 bang 0, dung dung ba hudng trai/phai/xudng. Néu téi
dich thi trd 0; néu khéng thi tra 1, vi khi cho phép 6 1 ludn cd it nhat duwdng sang phai roi di xuéng tai dich.

D6 phirc tap: O(nm) thoi gian, O(nm) bd nhao.

BFS chi trén cac 6 co6 gid tri @

néu téi (n,m): in @; ngugc lai: in 1
Subtask 3 - 40 diém

C6 thé nhi phan ngudng roi BFS vi tinh kha thi don diéu. Dé dat tuyén tinh, dung hai lwot quét mdi hang nhw
|&i gidi day da: L xét moi diém vao & bén trai, R xét moi diém vao & bén phai; 1y min hai gid tri. C3 hai lvot
dung prev cta hang cd.

D6 phirc tap: Quét hang: O(nm) thoi gian, O(m) boé nhé phu. Nhi phan+BFS: O(nm log(nm)).
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-D / KHAM PHA LO1 GIAI
V 4
D. La

Cay DFS c6 hoan tac Duy tri top-k

PIEM MAU CHOT

Chi duy tri k gid tri I&n nhat trén dudng hién tai; x6a ding gia tri khi DFS quay lui.

Tl quan sat dén thuit toan

Duyét cay tir goc xubng. Tai mot dinh, tap gia tri dang gilt phai ding bang dwdng tir gbc t&i dinh d6. Khi vao
dinh, thém q[u]; khi r&i dinh, x6a g[u]. Chi tai 14 méi dung téng dé cap nhat dép an.

Dung hai tap ¢ th ty: hi chira min(k,sé dinh trén duwdng) gid tri Idn nhat; lo chira phan con lai. Giltt sumHi la
téng hi. Bat bién: moi phan t& hi I&n hon moi phan t& lo. Cé thé dung cap (q[u],u) lam khoéa dé cai dat khong
phu thudc tinh phan biét.

Thém x vao hi; néu hi cé qua k phan tlr thi chuyén phan t&r nhd nhat cda hi xudng lo. Khi xda, néu x thudc hi
thi x6a khoi hi va bu bang phan t I&n nhat cda lo néu cd; néu x thudc lo thi chi xda khdi lo. M&i buéc chi can
s& hang thao tac O(log n).

Vi du dé tu kiém tra

Trong cay vi du, dudrng 13 ¢6 gia tri (5,9); top 2 cho téng 14. Pudng 1->2->4 ¢6 (5,2,8), top 2 cho téng 13.
DPuong 1->2->5 cho tng 7. Vi vay chon 14 3 va tra 14, du dwdng nay ngdn hon duong tdi 13 4.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-D / CHUNG MINH VA CAI DAT
La

Vi sao thuat toan dung?

Cac thao tac thém/xda gilt hi c6 dung s6 phan tlr can thiét va moi phan tl hi déu Ién hon lo, nén sumHi chinh
la téng top-k clia dwdng hién tai. DFS thém khi vao va xda khi ra gitt tap ding bang duwong géc-dinh. Mai 13
duoc ghé dung mét lan, vi vay max cta cac sumHi tai 14 chinh la dap an.

M3 gia

hi,lo = hai tap réng; sumHi = @; ans = @
stack = [(gbc, VAO)]
trong khi stack khéng réng:
1dy (u,event) khéi stack
néu event = RA:
x6a q[u], can bang hi va lo
tiép tuc
thém q[u], can bang hi va lo
néu u la 1a: ans = max(ans,sumHi)
day (u,RA)
day cac (con cua u,VAO)
in ans

Do phirc tap

O(n log n) thoi gian va O(n) bd nh&, gbm cay, hai tip va ngan xép duyét.

Cac 16i dé gdp

* Tim g6c bang p[u]=0; khéng méc dinh goc 1a 1.

* n t&i 300000: dung DFS 13p hodc bao ddm ngan x&p du; dé quy sau cd thé tran stack.

* Hoan tac sau toan bd con cla mét dinh, khéng xda trudce khi di xudng. Dung long long cho téng, t6i da
3x10™.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT1-D / LO1 GIAI TUNG SUBTASK

La
Subtask Piém Gidi han b6 sung
1 30 n <2000
2 20 k=1
3 50 Khéng cé gidi han bd sung

Subtask 1 - 30 diém

Véi tirng 13, 1an lwot di theo cha vé g6c dé thu tat ca gia trj trén dwong. Sap ching giam dan roi cong min(k,do
dai dwong) phan tl&r dau. Thlr moi | va 18y téng 1&n nhat. Phai tim géc bang p[u]=0, khdng mac dinh dinh 1.

DO phirc tap: O(n? log n) thoi gian theo cén trén, O(n) b6 nhé phu.
vGi ting 14 u: 13y day gia tri khi 1an cha vé géc

sap giam, cong t6i da k phan ti dau
dap an 1la téng 16n nhat

Subtask 2 - 20 diém

Chi can gia tri I&n nhat trén moi duwong. DFS truyén bestPath[v]=max(bestPath[u],q[v]) tir cha u xuéng con v.
Tai |3, dung bestPath dé cip nhat dap an. Dung ngan xép |3p néu cdy sau dé tranh tran stack.

D6 phirc tap: O(n) thai gian, O(n) bé nhé gdm cdy va ngan xép.
bestPath[gdc]=q[gbc]
cho mdéi canh cha u » con v:

bestPath[v]=max(bestPath[u],q[Vv])
1lay max cla bestPath tai cac 1a

Subtask 3 - 50 diém

DFS c6 hoan téc, duy tri hi chira top-k va lo chira phan con lai cha duwdng hién tai. Khi thém hodc x6a mot gia
tri, can bang hai tap va cap nhat sumHi. Chi doc sumHi tai 13; sau khi x{r Iy xong cac con mdi xda gia tri cla
dinh.

Do phirc tap: O(n log n) thoi gian, O(n) bd nhé. Téng dung 64 bit.
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