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SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-A / KHAM PHA LO1 GIAI
n n
A. Ho ve

S hoc Kiém tra nguyén té

PIEM MAU CHOT

Chi can kiém tra hai diéu kién doc 1ap: hiéu bang 2 va ca hai s6 déu nguyén té.

Tl quan sat dén thuit toan

S8 nguyén t6 phai lén hon 1. Néu x 1a hop s6 thi x = u x v vdi 2 < u < v; khi d6 u? < x. Vi vdy, chi can tim mét
wdc tlr 2 dén can bac hai cla x. Khong tim duoc wdc nao thi x [a nguyén té.

Vi cdp a<b, trudc hét kiém tra b - a = 2. Néu diéu kién nay sai, tra 101 N ngay; néu ding, kiém tra tinh
nguyén t& clia ca a va b. Gidi han mdi s6 khéng qua 10° va chi t6i da 10 cip khién chia thir hoan toan dd
nhanh.

Vi du dé tw kiém tra

Cép (3,5) dat vi 3 va 5 déu nguyén t8. Cap (2,3) khong dat du ca hai déu nguyén 6, vi hiéu chi bang 1. Cap
(9,11) cling khong dat: hiéu bang 2 nhung 9 13 hop sé.

Ngudi ra dé: Thai H6 Phu Gia 6



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-A / CHU’NG MINH VA CAI DAT
Ho vé
Vi sao thuat toan dung?

N&u thuat toan tra 161 Y, hai kiém tra nguyén t6 déu ding va hiéu bang 2, nén cip thoa dung dinh nghia.
Nguoc lai, mot cdp nguyén t6 song sinh cé hiéu bang 2 va khong s6 ndo cé wdc tir 2 dén cin clia né; thuat
toan chac chan tra 161 Y. Hai chiéu nay bao quat moi dau vao.

M3 gia

NGUYEN_TO(X) :
néu x < 2: trd vé sai
d =2
trong khi d <= x / d:
néu x chia hét cho d: tra vé sai
d=d+1
tra vé dang

CHO MOI CAP (a,b):
néu b-a = 2 va NGUYEN_TO(a) va NGUYEN_TO(b):
in Y
ngugc lai: in N

Do phirc tap

O(tvM) thoi gian, O(1) b6 nhé phuy, véi M = max(b).

Cac 16i dé gdp

* Khong coi 1 1a s6 nguyén td; xr Iy x < 2 truwdc vong lap.
* Phai kiém tra ca hai s6. Diéu kién hiéu bang 2 chua du.

* Piéu kién d < x/d trdnh tran khi m& réng gidi han; trong bai hién tai d? van an toan.

Ngudi ra dé: Thai H6 Phu Gia 7



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-A / LO1 GIAI TUNG SUBTASK

HO vé
Subtask Piém Gidi han b6 sung
1 20 b <100
2 30 b<10*
3 50 Khéng cé gidi han bd sung

Subtask 1 - 20 diém

Thir moi wdc d tir 2 dén x-1 dé kiém tra tirng s x. X ly x<2 1a khéng nguyén t6. Sau d6 kiém tra dong thoi a,b
nguyén td va b-a=2. V&i s6 nho, duyét thang giip bam sat dinh nghia ma chua can t6i vu.

D6 phirc tap: O(tM) thoi gian, O(1) bo nhéd; M=max(b)<100.

prime(x) = x>=2 va khong cé d trong [2,x-1] chia hét x
in Y khi b-a=2 va prime(a) va prime(b)

Subtask 2 - 30 diém

Chi thir wéc tdi can bac hai cla mbi s6. Néu x 1a hop s6 thi it nhat mot wéc khong vuot Vx. Mi s chi can thir
t6i da 100 (rng vién; van gitt phép kiém tra hiéu bang 2.

DO phirc tap: O(tVM) thoi gian, O(1) b6 nhé; M<10%.
thlr d tr 2 khi d<=x/d; gap x%d=e thi két luan hgp sé

dong thoi kiém tra b-a=2

Subtask 3 - 50 diém

Dung nguyén loi giai chia thir tdi cdn bac hai & trén. Khi b<108, mdi s& chi can khodng 1000 [an thir wéc va
t<10, nén khodng can d&i sang sang. M3 gia 1&i gidi day dd da bao quat cd ba nhéom.

PO phirc tap: O(tVM) thai gian, O(1) bd nhé; M<106°.

Ngudi ra dé: Thai H6 Phu Gia 8



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-B / KHAM PHA LO1 GIAI
B. Bang den

Tim ki€m nhj phéan Toén hoc Gom nhém

PIEM MAU CHOT

DPirng dung day dai: tinh tong tron tirng nhdm, rdi chi dém phan can |ay trong nhém cudi.

Tl quan sat dén thuit toan

Nhém thir k cé k s, mdi s6 bang k. N6 déng gép k2 vao téng va k vao s6 lvgng phan tir. Sau k nhém, tong gia
tri 1a S(k) = k(k+1)(2k+1)/6; t6ng s6 phan tr 13 k(k+1)/2.

Tim k nhoé nhat sao cho S(k) > x. Ham S ting nghiém ngat, nén tim dugc k bang nhi phan. Khi d6 phai 13y tron
k-1 nhém dau va 1y thém mét phan cdia nhém k.

Datr=x-S(k-1), luén cé 1 < r < k% Mbi phan tir tiép theo déng gép k, nén can thém ceil(r/k) phan t&r. Dap 4n
la k(k-1)/2 + ceil(r/k). Chia nguyén cé thé viét ceil(r/k) = (r+k-1)/k.

Vi du dé tu kiém tra

V@i x = 6:5(1)=1 < 6 va S(2)=5 < 6, con S(3)=14. L4y 3 phan t& cha hai nhém dau: 1,2,2, téng 5. Can thém
ceil((6-5)/3)=1 phan tlr |a 3. Dap an bang 4. V&i x=14, 18y ding 6 phan tl, khdng dugc nhay sang nhém 4.

MO! KHOI k €O k PHAN TU

1122|333 |4444

Téng sau céc khéi: 1, 5, 14, 30. Dirng nham téng v&i s& phan tir.

Ngudi ra dé: Thai H6 Phu Gia 9



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-B / CHUNG MINH VA CAI AT
Bang den

Vi sao thuat toan dung?

Tinh t&i tiu cda k cho S(k-1) < x < S(k), nén moi tién t& du téng déu di vao nhom k va khdng can sang nhém
k+1. Trong nhdm k, j phan tlr thém cho téng S(k-1)+jk. Diéu kién téng dat x twong duong j > r/k; sé nguyén
nho nhat thoa la ceil(r/k). Cong thirc vi thé d&€m ding tién t& ngan nhat.

M3 gia
S(k) = k*(k+1)*(2*k+1)/6 // dung s6 nguyén 128 bit

lo=1; hi =1
trong khi S(hi) < x: hi = 2*hi
trong khi lo < hi:
mid = lo + (hi-lo)/2
néu S(mid) >= x: hi = mid
ngugc lai: lo = mid+1
k = lo
r = x-S(k-1)
dap an = k*(k-1)/2 + (r+k-1)/k

Do phirc tap

O(log x) thoi gian cho méi truy van, O(1) bd nhé phu.

Cac 16i dé gdp

» Khong dung cin bac ba bang s6 thuc dé quyét dinh k; sai s6 tai S(k) rat dé gay léch 1.

 Ep ki€u __int128 trudc phép nhan dau tién. Tich trung gian cé thé vuot long long du x chi t&i 10™.

* Phan biét tdng gid tri S(k) v&i s6 phan tir k(k+1)/2.

Ngudi ra dé: Thai H6 Phu Gia 10



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-B / LO1 GIAI TUNG SUBTASK

Bang den

Subtask Piém Gidi han b6 sung

1 20 Téng x trong file < 2x10°

2 30 Moi x < 10°

3 50 Khéng cé gidi han bd sung

Subtask 1 - 20 diém

Sinh lan luvgt 156 1, 2 56 2, 356 3,... va cong vao téng cho dén khi dat x. M&i phan tlr it nhat bang 1, nén s6
phan tlr da sinh khéng vurot x. Téng sé budc qua toan bd truy van vi vay khong qua tdng x.

D6 phirc tap: O(2x) thoi gian, O(1) bé nha.
sum=0; count=0

cho k=1,2,...: 1lap t6i da k lan:
sum+=k; count++; néu sum>=x: trad count

Subtask 2 - 30 diém

Duyét theo khdi thay vi theo tirng phan tir. Khéi k déng gép k2. N&u téng sau khéi van nhé hon x, 18y tron
khoi; khi khéi dau tién dd téng xuat hién, 1ay thém ceil((x-sum)/k) phan tlr réi dirng. V&i x<10°, chi can it hon
1500 kh&i cho mbi truy van.

DO phirc tap: O(tX~(1/3)) thoi gian, O(1) bd nhé; X=max(x).

sum=0; count=0; k=1
trong khi sum+k*k<x: sum+=k*k; count+=k; k++
tra count + (x-sum+k-1)/k

Subtask 3 - 50 diém

Khi x t&i 108, khéng duyét tat cd khdi cho mdi truy van. Nhi phan k nhd nhat cé S(k)>x réi dung cong thirc
k(k-1)/2+ceil((x-S(k-1))/k). Tinh tich trong S bang s& nguyén 128 bit truwdc khi chia cho 6.

D6 phirc tap: O(t log X) thoi gian, O(1) bo nhé.

Ngudi ra dé: Thai H6 Phu Gia 11



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-C / KHAM PHA LO1 GIAI
C. Mua keo

Hang doi Mé phéng Phan tich kh3u hao

PIEM MAU CHOT

Luu cd mot 16 keo bang mat cip (s6 luong, gid), khong lwu tirng vién.

Tl quan sat dén thuit toan

Keo nap trudc dugce ban trudce: day la thir ty FIFO. M6t [an nap 10° vién cung gia khdng can 10° phan tl; chi
can mot khéi (s6 lwong, gid) trong hang doi.

Khi mua c vién, nhin khéi & dau. Lay take = min(c, s& lwong khdi), cdng take x gid vao tién, roi trir take khoi ca
c 1an s6 lwong khdi. Khai nao hét thi bd khdi dau. Tiép tuc dén khic = 0.

Mot 1an mua cé thé di qua nhiéu khdi, nhung méi khdi chi dwoc thém mot [an va bd mot [an trong ca test.
Nhirng [an dirng gitta mot khéi dugc tinh theo s6 truy van mua. Day la ly do tdng thai gian |a tuyén tinh,
khéng phai .

Vi du dé tw kiém tra

Nap (3 vién, gia 2), roi (2 vién, gid 5). Mua 4 vién: 1y hét 3 vién dau, tra 3x2; 1ay thém 1 vién cuta khdi sau, tra
1x5. Téng bang 11. Hang doi con (1 vién, gia 5); Ian mua tiép tra 5.
KHOI PAU

3 vién x 2 2vién x5 Mua 4 vién: 3x2 + 1x5 =11

Con lai: 1 vién, gid 5

Ngudi ra dé: Thai H6 Phu Gia 12



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-C / CH’'NG MINH VA CAI DAT
Mua keo

Vi sao thuat toan dung?

B4t bién: hang dgi md ta chinh xadc cac vién chua ban, theo th ty ching sé dwoc 1y ra. Thém mot khoi &
cudi bao toan thi ty nap. Khi mua, khéi dau chira ding cac vién phai ban trudc; 18y téi da lwgng con thiéu roi
chuyén sang khéi sau 1a bat budc theo FIFO. Mi [an cap nhat vi vay ban ding cac vién va cong dung gid.

M3 gia

Q = hang dgi réng
VOI MOI SU KIEN:
néu la nap (x,a):
thém (x,a) vao cuéi Q
néu la mua c:
tién = 0
trong khi c > 0:
take = min(c, Q.dau.s6_lugng)
tién += take * Q.dau.gia
c -= take
Q.dau.s6_lugng -= take
néu Q.dau.s6_lugng = ©: bd dau Q
in tién

Do phirc tap

0(q) thoi gian khau hao va O(q) bé nhé cho mét test.

Cac 16i dé gdp

* Dung s6 nguyén 64 bit cho s6 tién va ép kiéu truwdc takexgia. Tien mot [An mua co thé téi 10,
* Khéng bd mét khdi néu chi ban mét phan cta né.

* X6a hang doi khi chuyén sang test mdi. Dit liéu bao dam dd keo nén khdng can tw dat quy tac khi thiéu
hang.

Ngudi ra dé: Thai H6 Phu Gia 13



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-C / LO1 GIAI TUNG SUBTASK

Mua keo
Subtask DPiém Gi&i han bé sung
1 40 Téng s6 vién nap trong file < 2x10°
2 60 Khéng cd gidi han bd sung

Subtask 1 - 40 diém

Lwu gia cta tirng vién vao mot hang doi. Nap x vién gia a thi day a dung x [an; mua c vién thi 13y c phan tlr dau
va cong gia. Vién nao nap trudc luén dwoc ban trudce, ding nguyén tac FIFO.

D6 phirc tap: O(q+V) thai gian, O(V) bd nhd; V 13 t8ng sb vién nap.
nap (x,a): lap x lan, ddy a vao cudi Q

mua c: lap c 1lan, cong gid & dau Q rdéi bd dau

Subtask 2 - 60 diém

S8 lwgng co thé téi 10° nén lwu theo khéi (s6 lwong,gid). Khi mua, 18y tdi da tir khoi dau; chi bé khai khi d3
hét. Mdi khdi dwoc thém va bd mot Ian, nén téng cong viéc khdng phu thudc sé vién.

Do phirc tap: O(q) thoi gian khau hao, O(q) bd nhé. Tién dung 64 bit.

Ngudi ra dé: Thai H6 Phu Gia 14



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-D / KHAM PHA LO1 GIAI
D. Vuwc Sau

Quy hoach dong Mb phéng trang thai

PIEM MAU CHOT

Mot ham bat budc lam hai ludng hanh trinh d6i giéng cho nhau; phai cap nhat dong thoi.

Tl quan sat dén thuit toan

Xét cdc ham tir trén xuéng theo dung thir tw dau vao. Goi f[u] 13 gid tri |&n nhat cia moét hanh trinh dang &
giéng u ngay trudc do sau dang x&r ly. Khdi tao f[u]=0 cho moi giéng, vi c6 thé xuat phat & bat ky miéng giéng
nao.

V&i ham (u,v,w), moi hanh trinh dang & u bat budc di sang v va nhan w; moi hanh trinh dang & v bat budc di
sang u va nhan w. Vi thé new_f[u]=old_f[v]+w va new_f[v]=old_f[u]+w. Céc giéng khac khéng thay déi.

Khoéng |8y max véi trang thai cii tai u hay v: dirng yén dé bé qua hadm la hanh dong khéng dwoc phép. Sau tat
ca ham, ddp an 1a max f[u]. Trong s6 khong am cling cho phép tiép tuc xuéng ma khéng lam mat gid tri néu d3
c6 thé dirng trudc dé.

Vi du dé tw kiém tra

Ban dau f=(0,0,0). Qua ham (1,2,5): f=(5,5,0). Qua (2,3,7): f=(5,7,12). Qua (1,3,4): f=(16,7,9). Dap én la 16;
xudt phat & giéng 1, lan lugt di 1 > 2 > 3 - 1 va nhan 5+7+4.

Ngudi ra dé: Thai H6 Phu Gia 15



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-D / CH’'NG MINH VA CAI DAT
Ve Sau

Vi sao thuat toan dung?

Gia st f dang trudc mot ham. Nhirng hanh trinh dén u sau ham chinh xac 13 nhitng hanh trinh & v tredc ham,
v3i cung khodn thuwdng w; 1ay 1én nhat cho new_f[u]=old_f[v]+w. Lap ludn ddi xtirng cho v; giéng khac khéng
bi tdc d6ng. Quy nap qua toan bd ham cho f cudi cing dung, va |dy max trén moi giéng xét d0 moi diém két
thuc.

M3 gia

f[1..n] =0
VOI CAC HAM (u,v,w) THEO THU TU DAU VAO:
old u = f[u]
old v = f[v]
f[u] = old_v+w
f[v] = old_u+w
dap an = max(f[1..n])

Do phirc tap

O(n+m) thai gian va O(n) bd nhé.

Cac 16i dé gdp

e Lwu cd old_u va old_v trudce khi gén. Gan f[u] rdi dung f[u] dé gén f[v] s& tinh cing hdm hai lan.

* Khong xay do thi vé huwéng roi chay dudng di dai nhat; tha ty d6 sau va viéc bat budc di xuyén ham 1a phan
quyét dinh mé hinh.

e m c6 thé bang 0; khi d6 dap an bang 0. Dung long long cho téng.

Ngudi ra dé: Thai H6 Phu Gia 16



SIROCCO CUP 2026 LO1 GIAI VA PHAN TiCH SUBTASK

KC1-D / LO1 GIAI TUNG SUBTASK

Vuwc Sau

Subtask Piém Gidi han b6 sung
1 40 n,m < 2000
2 60 Khéng cd gidi han bd sung

Subtask 1 - 40 diém

Thir tirng giéng lam diém xuat phat. V&i mét diém xuat phat, quét cdc ham tir trén xudng: néu dang & mot
dau ham thi bat budc chuyén sang dau kia va cong w; néu khéng thi bd qua. Ly téng Ién nhat ctia moi diém
xuat phat.

Do phirc tap: O(nm+n) thai gian, O(m) bd nhé dé lwu ham.

cho start=1..n: pos=start; value=0
quét (u,v,w): néu pos=u hodc pos=v:
pos=dau con lai; value+=w
1lay max cla cac value

Subtask 2 - 60 diém

M6 phdng ddng thoi cc hanh trinh bang mot trang thai cho moi giéng. Ham (u,v,w) bién hai gid tri thanh
old_f[v]+w va old_f[u]+w. Cac giéng khéc gilt nguyén. Phai |y c3 hai gia tri cli trwdc khi cap nhét.

Do phirc tap: O(n+m) thoi gian, O(n) bd nhd; cé thé doc ham va cap nhat ngay.

Ngudi ra dé: Thai H6 Phu Gia 17
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