SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

SIROCCO CUP 2026 / CT3

Chuyén - bé 3

Thar Bay, 07/11/2026 - Offline tai phong sinh hoat cau lac bd
180 pht - 4 bai - 400 diém

Clra sé truot, tham lam va xau dong

Bai Tén bai Tag

A Panda 2 Tham lam, Dém, M6 phong

B PEm s6 doan con Hai con trd, Clra s6 trwgt, DEm tan suat

C Chia kho bau Tham lam, S3p x&p, Téng tién t6, Téng diéu hoa
D PEm cip hau té Trie, Xau ddo, PEm cip dong
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-A / KHAM PHA LO1 GIAI
A. Panda 2

Tham lam Pém Mé phéng

PIEM MAU CHOT

Phan hoi la tuy chon: chi dung cho bai dang trugt nhung sé dé sau mot Ian thay déi.

Tl quan sat dén thuit toan

Véi tirng bai bao, tinh tdng ban dau old. Téng sau phan hdi new duoc tinh truc tiép: mdi diém dwong gidm 1,
mdi diém khong duong ting 1. Viéc thay déi ctia mot bai khong dnh hudng bai khac.

Dém accepted 1a s6 bai da cé old>k. Khong can phan hdi nhitrng bai nay vi ching d3 déng gép mot bai do;
phan hoi con cé thé lam ching trugt. DEm improve 13 s6 bai cé old<k nhwng new2k.

M®i bai thudc improve can ding mot lugt phan hoi va cho thém didng mot bai dd. Cé tdi da b lugt nén dap 4n
= accepted+min(b,improve). Khéng can knapsack: moi lwa chon cé cung chi phi va cung lgi ich.

Vi du dé tu kiém tra

Vé&i m=2,k=1,b=1: (1,1) d3 d6, khong chon; (0,0) truvot nhwng thanh (1,1), nén chon dé dd; (-1,0) thanh (0,1)
cling c6 thé dé nhung hét luot; (-3,-3) van trugt. Mot bai dd sdn cong mot bai cai thién cho dap én 2.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-A / CHU'NG MINH VA CAI PAT
Panda 2

Vi sao thuat toan dung?

Mot bai da dé dong gép nhiéu nhat 1, nén phan hoi né khong thé ting ddp an. Mot bai trwot khong thé dd
sau phan hoi ciing khong tao Igi ich. Chi cac bai thudc improve cé thé ting dap 4n; mdi bai cho thém 1 va tén
1 luot. Bat ky phuong dn nao tang nhiéu nhat min(b,improve), va chon ding s6 bai nhu vay dat can trén.
Cong thirc 1a toi wu.

M3 gia

accepted = 0; improve = 0
cho méi bai bao:
old = 9; new = ©
cho méi diém x:
old += x
néu x > 0: new += x-1
ngugc lai: new += x+1
néu old >= k: accepted += 1
ngugc lai néu new >= k: improve += 1
in accepted + min(b,improve)

Do phirc tap

O(nm) thoi gian va O(1) bo nhé phu.

Cac 16i dé gdp

* Diém 0 thudc nhanh tang 1, khdng thudc nhanh giam.
* Pugc chon tdi da b bai, khdng bat budc chon dung b.

* Khéng chi nhin téng diém dé suy ra new: hai bai cung téng c6 thé cé s diém duwong khéac nhau.

L&i gidi subtask duy nhat - 100 diém

Bai chi cd mdt nhédm diém. Tinh old va new cho tirng bai bdo. Dém accepted |3 s6 d3 dat, improve la s6 dang
truot nhwng dat sau phan hoi. Mai bai cai thién tdn mat luvot va thém mot bai dat, nén dép an
accepted+min(b,improve).

O(nm) thoi gian, O(1) boé nhé phu.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-B / KHAM PHA LO1 GIAI
B. Dém sd doan con

Hai con tré Clra s6 trwot P&m tan suat

PIEM MAU CHOT

“Pung k” kho gitt tryc ti€p; 18y “khdng qud k” trir “khéng qua k-1".

Tl quan sat dén thuit toan

Goi F(K) 1a s6 doan con c6 khéng qua K gia tri phan biét. Mdi doan cé dung k duoc tinh trong F(k) nhung
khong trong F(k-1); cadc doan cé it hon k bi trir hét. Do d6 dap an = F(k)-F(k-1).

D& tinh F(K), quét dau phai r tir trdi sang phai. Tang tan suat a[r]. Néu sé loai vurot K, ting dau trai | va gidam
tan suat dén khi clra s6 [I,r] hop I&.

Ldc nay, cac doan két thic tai r va cé dau trai tir | dén r déu hop 18: ¢6 r-1+1 doan. Cac dau trai nhé hon | déu
khong hop 8. Cong s nay cho tirng r. Néu K<O tra 0; trong bai, K=0 tu cho téng 0.

Vi du dé tu kiém tra

Vi (1,2,1,2,3), F(2)=12 va F(1)=5, nén cé 7 doan dung hai loai. Khi r=4, cira s& dai 4 van chi chra hai loai; khi
thém 3 & r=5, | phai dich t&i 4, con ctra s6 (2,3).
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-B / CHU’'NG MINH VA CAlI DAT
Pém s6 doan con

Vi sao thuat toan dung?

Sau vong thu hep, [l,r] c6 khdng qué K loai. Bé b6t phan dau khéng lam tang s6 loai nén moi dau trai Ién hon |
déu hop 1&. Cac vi tri d3 bi | di qua tai buwdc r hodc trwdc dé tirng cho qua K loai; khi r chi ting, ching khéng
thé trd lai hop 8. Do d6 r-1+1 dém didng moi doan két thic & r. Cong theo r khdng trung 13p, réi hiéu hai ham
loc ding k loai.

M3 gia

AT_MOST(K):
néu K < @: tra o
1 = 1; distinct = 0; total = ©
freq = bang tan sudt réng
cho r = 1..n:
tang freq[a[r]]; néu tir © 1én 1: distinct++
trong khi distinct > K:
giam freq[a[l]]
néu tir 1 xuéng 0: distinct--
1++
total += r-1+1
tra total

in AT_MOST(k)-AT_MOST(k-1)

Do phirc tap

Dung hash: O(n) ky vong, O(n) bd nhé. Nén gia tri bang sap xép: O(n log n) téng thai gian, roi hai lwot clra s6
O(n), b6 nhé O(n).

Cac 16i dé gdp

* Dap an co thé 1a n(n+1)/2, phai dung long long.

* Reset freq, | va distinct khi goi AT_MOST Ian th( hai.

e Chi gidm distinct khi tan suat vé 0. Khdng dung mang kich thuwdc 10° theo gid tri dau vao.
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SIROCCO CUP 2026
Algo

CT3-B / LO1 GIAI TUNG SUBTASK

Pém sod doan con

LO1 GIAI VA PHAN TiCH SUBTASK

Subtask DPiém Gi&i han bé sung

1 30 n < 500; t&ng n trong file < 2000
2 30 k=1

3 40 Khéng cé gidi han bd sung

Subtask 1 - 30 diém

C6 dinh dau trai | roi ting dau phai r. Duy tri bang tan suat va s6 gid tri phan biét trong doan; mdi khi s6 loai
bang k thi tdng dap 4n. N&u s& loai d3 vugt k thi dirng vong r, vi mé& rong khong thé [am giam sé loai.

DO phirc tap: O(n?) thoi gian, O(n) bd nhd sau nén gid tri.
cho 1=1..n: x6a bang tan sudt; distinct=0

cho r=1..n: thém a[r], cap nhat distinct
distinct=k: ans++; distinct>k: dung

Subtask 2 - 30 diém

Mot doan cé ding mot gid tri phan biét phadi nam hoan toan trong mdt khéi cac s6 bang nhau lién tiép. Khai

dai z ¢ z(z+1)/2 doan con. Quét diy dé 13y do dai tirng khéi rdi cdng cong thirc nay.

D0 phtrc tap: O(n) thoi gian, O(1) bd nhé phu.

chia day thanh cac khéi bang nhau lién tiép
véi d6 dai z cla mdi khéi: ans+=z*(z+1)/2

Subtask 3 - 40 diém

Tinh F(k)-F(k-1), trong d6 F(K) d&m doan c6 khong qua K loai bang cira s6 trugt. Sau khi thu hep dau trai tdi
clra s6 hop 18, mdi dau phai r déng goép r-1+1 doan. Nén gia tri dé dung mang tan suat 6n dinh.

D0 phirc tap: O(n log n) néu nén bang sdp x&p; hai luot clra s6 O(n). O(n) bd nhé.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-C / KHAM PHA LO1 GIAI
C. Chia kho bau

Tham lam Sap xép Téng tién t6 Téng diéu hoa

PIEM MAU CHOT

Mbi hé s6 1,2,3,... cé k chd: ghép s6 |&n nhat véi cac hé s6 nhd nhat.

Tl quan sat dén thuit toan

Trong k d3y, cé k vi tri hé s8 1, k vi tri hé sé 2, v.v. Vi moi gia tri déu dwong, néu con mot vi tri hé sé nho bd
tréng trong khi dung mot hé s6 1&n hon, chuyén mét phan tlr sang vi tri nhoé sé giam téng. Vi thé t6i wu dung
n hé s& nhoé nhat ctia cac chd nay.

N&u x>y nhung x dang nhan vdi hé s6 u>v ctia y, di chd cho chénh léch mai-cii = (xv+yu)-(xu+yv) =
-(x-y)(u-v)<0. Do dé sap gid tri gidm dan va hé sé ting dan 13 t&i vu.

Sau khi sap a giam, dap an cho k 13 % a[i]xceil(i/k). Cac phan tl tr (j-1)k+1 d&n min(jk,n) cung hé s& j. Dung
tdng tién td P dé cong ca khdi trong O(1). V&i mét k can ceil(n/k) khéi; cdng cho moi k 1a O(n log n).

Vi du dé tw kiém tra

$=(3,1,2), sdp thanh (3,2,1). k=1: hé s6 (1,2,3), diém 3+4+3=10. k=2: hé s6 (1,1,2), diém 3+2+2=7; c6 thé chia
(3,1) va (2). k=3: mbi s6 dirng dau mot day, diém 6.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-C / CHU'NG MINH VA CAI PAT
Chia kho bau

Vi sao thuat toan dung?

DGi chd loai dwoc moi cdp nghich thé gitra gia tri va hé s8, nén cach ghép gidm-ting dat tdng nhoé nhat trén n
hé s6 dwoc chon. Tinh duong cho phép thay moi chd hé s& |én khong can thiét bang chd nhé con tréng, nén
bd n hé s& nhoé nhat 1a t8i wu. Cac hé s& nay thyc hién dugc bang cach phan phdi cac s6 theo tirng tang vj tri
cla k day; khong xuat hién 16 trudc mot vi tri dwoc dung. Cong thirc khéi tinh chinh xac téng ghép ay.

M3 gia
sap a[1..n] giam dan
P[] = ©
cho i = 1..n: P[i] = P[i-1]+a[i]
cho k = 1..n:
ans = 0; coefficient =1
cho 1 = 1,1+k,1+2*%k, ... khéng vuot n:
r = min(n,l+k-1)

ans += coefficient*(P[r]-P[1-1])
coefficient++
in ans

Do phirc tap

O(n log n) thoi gian: s3p xép va téng s6 khéi I ceil(n/k). O(n) bdé nhé cho dady va téng tién t6. Dap an t6i da
khoang 2x10'°, can 64 bit.

Cac 16i dé gdp

* Khoéng sdp ting dan: s6 I&n phai nhan hé s6 nho.

e Cac ddy duoc rong; khong ty thém diéu kién moi day déu phai ¢ phan tir.

e Tdng tién t6 dung 64 bit, va phép nhan hé séxténg khdi cling dung 64 bit.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-C / LO1 GIAI TUNG SUBTASK

Chia kho bau

Subtask Piém Gidi han b6 sung

1 30 n<8,t<20
2 30 Cac phan tlr trong tirng test bang nhau
3 40 Khéng cé gidi han bd sung

Subtask 1 - 30 diém

DP tap con. Tinh g[mask] bang cach x&p cac phan tlr ciia mask gidm dan vao mot day. Dat F[j][mask] 1a diém
nhd nhat chia mask thanh j ddy khéng rong; thir moi sub khéng rong lam day cudi. Vi k<n va céc gid tri duwong,
néu con day rong thi cé thé tach phan tlr cudi tir ddy dai it nhat 2 sang d6 dé gidm diém. Do dé xét dung k day
khéng rong la da.

D0 phirc tap: O(nx3”n + n log nx2”n) thoi gian, O(nx2”n) by nha.

F[@][@]=0; cac trang thai khac=INF
F[j]l[mask]=min(g[sub]+F[j-1][mask bd sub])

véi moi sub khéng réng cla mask
ans[k]=F[k][toan_bd]

Subtask 2 - 30 diém

Goi gia tri chung la v, a=floor(n/k), r=n mod k. Cac hé sé nhd nhat gdbm k ban cdia 1,...,a va r ban cla a+1. Vi cac
s6 bang nhau nén khéng can sap xép: dap an la vx(kxa(a+1)/2+rx(a+1)). Tinh doc 1ap cho moi k.

D6 phirc tap: O(n) thoi gian cho toan bd n dap an, O(1) bo nhé phu.
cho k=1..n: a=n/k; r=n%k

ans[k]=v*(k*a*(a+l)/2+r*(a+l))

Subtask 3 - 40 diém

Sap céc gia tri gidam dan, ghép vdi hé sé ceil(i/k). Dung tdng tién t6 dé cong mot khai k phan tlr trong O(1). Vi
mot k cd ceil(n/k) khéi; tdng s6 khdi qua moi k 13 O(n log n).

Do phirc tap: O(n log n) thai gian, O(n) bd nhé; moi tich va téng dung 64 bit.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-D / KHAM PHA LO1 GIAI
D. Pém cdp hdu td

Trie Xau dao Pém cip dong

PIEM MAU CHOT

Dao chudi bién quan hé hau td thanh tién t8; mot thay déi chi tao hodc mat cac cdp chira chinh tir do.

Tl quan sat dén thuit toan

A 12 hau t6 cla B khi va chi khi reverse(A) 13 tién t6 cla reverse(B). Dung trie chira céc tir ddo. Mbi nut luu
terminal: cd tlir dang hoat déng két thuc tai nut khong; sub: s tir dang hoat déng két thic trong ca cay con
cla nut, ké ca chinh nat.

V&i tlr dao r két thic & nGt v, cac tir ngdn hon 1 tién t6 thuc suw cla r nam & t6 tién thuc sy cla v. Cong
terminal trén dudng nhung bo v. Cac tir dai hon cé r lam tién t& nam trong cdy con v nhwng bd chinh tir r.

Khi thém mot tir chwa ton tai: trvdc cap nhat, s6 cdp mdi = tong terminal cha td tién thuce sy + sub[v]. Khi xda
mot tir dang ton tai: trwdc cap nhat, s& cdp mat = tdng terminal cla t6 tién thuc sy + sub[v]-1. Sau d6 méi
tang/gidm sub trén ca dwdng va bat/tat terminal[v]. Cac nat cé thé gilt lai sau khi tir bj xda.

Vi du dé tw kiém tra

Thém a: 0 cdp. Thém ba: cap (a,ba), duwgc 1. Thém aba: thém (a,aba) va (ba,aba), tdng 3. Xda a: mat (a,ba) va
(a,aba), con (ba,aba), téng 1. Sau khi d3o, a,ab,aba cing ndm trén mét nhanh trie.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-D / CHU'NG MINH VA CAI DAT
Dém cip hiu td

Vi sao thuat toan dung?

Céac cap khong chira s khéng ddi khi thém hodc xda s. Cip chira s chi cé hai dang: (t,s), t 13 hau t6 thyc sy cla
s; hodc (s,t), s 1a hau t6 thyc sy cla t. Dao chudi cho hai tap 1an luot 1a cac diém két thic & t6 tién va & hau
dué. Hai tap r&i nhau; terminal va sub dém chinh xac ching. Cong thirc thay déi ans vi vay thém/bét dung va
da céc cap lién quan, con cap nhat dudng gilr dung so tir hoat dong.

Ma gia
ans = 0
VOI MOI THAO TAC (op,s):
r = dao(s)
lay/tao duong nut vi,...,vm theo r
vV = vm

shorter = téng terminal[vl..v(m-1)]

néu op = thém:
ans += shorter + sub[v] // tu s chua cé
tang sub cta mbéi nit trén dudng
terminal[v] =1

néu op = xoa:
ans -= shorter + sub[v]-1
giam sub clia mdi nat trén dudng
terminal[v] = ©

in ans

Do phirc tap

O(L) thoi gian vdi bang chit cdi c6 dinh va O(L) nat, L 1a téng d6 dai qua moi thao téc. Trie mang 26 con dung
khodng 112 MB cho 10° nut; can xét gidi han bo nhé hodc dung biéu dién canh thua.

Cac 16i dé gdp

 Khong tinh (s,s). Khi xda, trir 1 trong sub[v] vi tir s van dang hoat dong trudc cap nhat.

e Tinh s6 cap thay déi trwdc khi ting/gidm bd dém; thir tu sai dé [é&ch mot cap.

e ans dung 64 bit. Khéng gidm sub cda cdc nhanh ngoai dwong cda s, va khéng xda ndt chi vi terminal vé 0.
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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

CT3-D / LO1 GIAI TUNG SUBTASK

Dém cap hau té

Subtask Piém Gidi han b6 sung

1 30 q < 500; t8ng do dai < 5000
2 30 Chi c6 thao tac thém

3 40 Khéng cé gidi han bd sung

Subtask 1 - 30 diém

Gilr cac tir hién c6 trong mot tap. Khi thém hodc xda s, chi cac cdp chira s thay d6i. So sédnh s vdi tirng tir t
khac dang hoat déng theo ca hai chiéu hau t6 dé dém sd cap can cong hodc trir. Khéng dém cap (s,s); tinh
thay d6i trudc khi stra tap.

D6 phirc tap: O(ql) thoi gian theo can téng, O(L) bd nhé; L 1a t6ng d6 dai thao tac.
delta=0
cho moi t dang c6 va tl=s:

delta += [s 1a hau t6 t]+[t 1a hau té s]
thém: ans+=delta; xd0a: ans-=delta; roi sura tap

Subtask 2 - 30 diém

Dung trie clia chudi dao. Truwdc khi thém s, cong s6 tir két thic & cac t6 tién thue sw clia nat cudi va sub tai
nut cudi. Hai s6 nay d&m tir ngdn hon va dai hon cé quan hé hau t6 véi s. Sau d6 ting cac bd dém trén
duong.

PO phire tap: O(L) thoi gian vdi bang chit cdi ¢d dinh, O(L) nut.

ans += s6 terminal & t6 tién thuc su + sub[nit cudi]
tang sub trén duong, bat terminal[nut cudi]

Subtask 3 - 40 diém

Gilr trie va bd dém tlr dang hoat déng. Khi xda s, trwdc cdp nhat phai trir shorter+sub[v]-1; s6 1 loai chinh s
khoi cay con. Khi thém dung shorter+sub[v]. NUt trie c6 thé gilr lai sau khi x6a, nhung terminal va sub phai
phan anh dung tap hién tai.

D6 phirc tap: O(L) thoi gian, O(L) nut; ans dung 64 bit.
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