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Bai First AC #AC | Writer

A 128 8 Hoang Xuan Nhat
ONE Ascension

B 18 37 Pham Ba Thai
SACCAROZO P_not_equal NP

C 176 6 Nguyén Diép Xuan Quang
Unstoppable HCMUS - Intimidate

D ( 0 Nguyén Ngoc Trung

E 38 43 Nguyén Thanh Vinh
HCMUS-Chicken & map bitset

F 292 2 Vwong Hoang Long + Pham B¢ Thang
Send Bobs to Alice map

G 159 7 Lé Anh Dlrc
trie amazingbamboo_with_coccoc

H 36 76 Pham Ba Thai
CSP_BeztDonkey P_not_equal_NP

I 43 58 Nguyén Khanh
HCMIU & ONE map

J 21 95 Dinh Nguyén Khoi
multimap HCMUS - Intimidate

K 12 204 | Lé Quang Tuén
ONE Send Bobs to Alice

L 88 21 Nguyén Dinh Quang Minh
map Send Bobs to Alice




A

L&i giai: Hoang Xuan Nhat (HCMUS-Ascension)

Dé thay két qua 1a mot bidu thiec co dang 4 = x, + x, + ... + x, VOi x,1a mot chir s6 hodc mot
biéu thirc khac cé dang B = y, * y, * ... *yg VOi y; lamot chir s6. Vivay tagoidp[il[]] Ia
gia tri I&n nhét cta biéu thirc dang A két thic tai 6 (i, j) (6 (i, j) phaikhéng chira du
nhan). V&imbi 6 (p, q) chradéu cong, tatinh f[p]l[q][x][y] la gia tri I&n nhét biéu thirc
dang B bat dadusau 6 (p, q) vakétthictaid (x, y).Saudévdio (i, j) chirasd tacap
nhat

dp[i][j] = max(dp[i]l[j], dplpllql + flpllqllil[jl).

Bai nay test ki ndng cai dat clia cac team: xét trworng hop ki, biét code s6 16n (hodc Python,
Java).
Do phirc tap: O(n?2 m? + C ) véi C la 6 phirc tap cta tinh toan s Ién (C = 3).



B

L&i giai: Pham Ba Thai (P_not_equal_NP)

Bai toan tim dwdng di dai nhat trén dd thi téng quat 1a bai toan thudc 16p NP-Hard. Tuy nhién d6
thi trong bai 18 moét db thi xwong réng (cactus graph — hai chu trinh don khac nhau thi cé khéng
qua mét dinh chung) nén bai toan la gidi dwoc, nhw sau:

o Tim céac thanh phan song lién thdng (dinh) cta d6 thi
o Tim moét dwong di don bat ky tr A dén B. Pwéng di nay sé di qua mot s thanh phan
song lién théng, goi x1, X2, ..., xk la cac dinh phan cach cac vung song lién théng da di qua,

theo dung thi tw trén dwdng

e Tim duong di don dai nhat tir A dén x1, tir x1 dén x2, ..., t xk dén B

° Hop cac dwong trén lai ta dwoc dwong di don dai nhat tr A dén B

Viéc tim cac dwdng di dai nhat & budc 3 cd thé lam dwoc vi hai dinh d6 cung thudc mét thanh
phan song lién théng, ma thanh phan song lién théng cta dé thi xwong réng chi c6 thé l1a mot
chu trinh don hoac la mét canh don.

Thuc ra db thj trong bai 1a moét dang dac biét ctia dd thi xwong réng: Mai dinh déu thudc it nhat
mot chu trinh don. Do d6 ta cé cach dé cai dat hon:

o Tim dwéng di ngén nhéat tv A dén B

o Tinh tdng sb lwong canh cla tat ca da giac (thanh phan song lién théng) ma c6 it nhat
mét canh thudc vao duong di dé
o L4y téng trén trir di dwdng di ngén nhét ta duwoc két qua

D6 phirc tap clia ca hai cach trén déu la O(m+n)



C

Tac gia: Nguyén Diép Xuan Quang (team HCMUS - Intimidate)

Goi L la dwong théng di qua hai diém (x,, y,) va (X,, ¥,). Trwdc hét, ta can tim cach mo ta cac
diém nguyén c6 toa dd nguy&n nam trén L.

Goi d = ged(]x, - X,|, Iy, - Y,1). Khi dé, phwong trinh biéu dién tat ca cac diém nguyén trén L la:
P(k) = (x; +k*(xy —x))/d, y, +k* (v, = y,)/d)
v&i k la sbé nguyén

Goi dist(k) la khodng cach tir P(k) dén tam dwéng tron - diém (x,, y,)- Ta nhan xét réng, dist(k)
la mot ham 16i, nén ta cé thé dung ki thuat chat tam phan dé tim diém nguyén trén L nam gan
tam (x,, y,) nhat. Ta goi diém nay la diém P(m).

Néu dist(m) > R thi dap an la 0. Ngwoc lai, ta can tim:
e hi: sb nguyén x I&n nhat sao cho dist(x) <R
e /o: s6 nguyén x nhd nhét sao cho dist(x) <R
Khi @6, cac diém P(k) v&i lo < k < hi déu nam trong dwong tron nén dap anla hi-lo + 1.

Viéc tim lo va hi c6 thé thwc hién bang ki thuat ch&t nhi phan.

Mot sbé déu can lwu y khi cai dat bai nay:

e Do toa dd co6 thé 1én dén 10° nén viéc tinh toan bang sb thwc cé thé sé dan dén sai s
lam tron. Ta nén thwc hién cac tinh toan bang sb nguyén. Cu thé, thay vi kiém tra
\x < Rthi ta nén kiém tra x < R* va c6 thé tranh dwoc viéc siv dung sb thurc.

e Ciing do toa do I&n dén 10° néu s dung sb nguyén 64 bit thi can phai rat can than trong
viéc dat gidi han chat tam phan va chat nhj phan (néu khéng thi két qua khi tinh binh
phwong khoang cach tir mét diém dén tam dwong tron co thé vuot qua pham vi long
long).

Theo y kién chd quan cGia minh thi dé trién khai bai nay dé dang nhét thi nén xt |i s nguyén
I&n (bignum), hodc la st dung ngdn ngi¥ cé hd tro sdn bignum nhw Java, Python, ...

Do phirc tap: O(log(X + R)) v&i X 1a gi¢i han toa dd cla cac diém duwoc cho trong dé bai

Code python: https://ideone.com/hFwSFX



https://ideone.com/hFwSFX

D

L&i giai: Nguyén Ngoc Trung (chemthan)
Bai toan khong cé gi dac sac ngoai implementation. Cé 2 trwérng hop xay ra:

Vi tri camera nam ngoai dwdng tron chiva san van dong.

1.
Camera

'
Camera
L ]

Trwdc hét, ta sé gid st ca san van dong la 1 hinh tron kin. Ta sé tim cac cung cé thé nhin thay

ttr vi tri cla camera.
e Trwong hop 1



Ta tiép tuc giai bai d& hon khi bd qua birc twéng. Khi d6 rd rang cung ta nhin thay tir vi
tri camera la cung tao thanh tir 2 tiép tuyén tir vi tri camera dén hinh tron. (Cung nhd AG
& hinh duoi)

Camara

Bay gid ta phai b di nhivng phan bj che b&i birc twéong.
(Nhw & hinh trén thi cung BH bj che khuét, nén ta sé phai bé qua cung nay, va tap hop
nhirng cung nhin dwgc tir vi tri camera la cung AB va HG)

e Trwdng hop 2
Néu bd qua birc twdng thi toan bd cung tron la cé thé nhin dwoc tir vi tri camera. Cling
nhw trén, ta cling phai loai bd nhirng phan bj che khuét b&i birc twong.

Sau khi tim dwgc nhirng cung ctia dwdng tron cé thé nhin thay tir vi tri camera, ta sé xét dén
phan dwdng tron khéng thudc san van dong.
e Trwong hop 1
Déi v&i tirng cung ctia dwéng tron thu dwoc tr bwdc 1, thi phdn nam trén san van dong
sé dwoc thém truc tiép vao két qua. D6i véi phan khdng ndm trén san van dong, ta tiép
tuc tim cung nam sau nd. Chu y la chi nhirtng phan ctia cung nay nam trén san van dong
mé&i dwoc tinh vao két qua.



(Nhw & vi du trén, thi cung CB khéng nam trén san van dong nén ta sé xét tiép phan

nam sau né la DE, va phan clia cung nay nam trén san van déng sé dwoc tinh vao két

qua, tredng hop nay thi toan bd cung DE ndm trén, nhwng khdng phéi ldc nao ciing vay)
e Truwong hop 2

Twong tw nhung don gian hon trwéng hop 1, khi nhivng phan ctia cung khéng nam trén

san van dong ta bé qua ludn.

Accepted code: https://ideone.com/yCr\W8n.



https://ideone.com/yCrW8n

E

L&i giai: Nguyén Thanh Vinh (bitset)

Xét 3 dinh bét ki trén cay (gid s&v 3 dinh dé 1a 1, 2, 3 theo thi tw DFS). Theo dé bai ta c6 duwong
di tr 1 dén 2 = dwdng di tr 2 dén 3 = dwdng di tv 3 dén 1.

Goi LCA(1, 2) = 4, LCA(2, 3) = 5. Ta s& ¢6 mot dd thi nhw hinh sau day:

Oday:a+b=b+c+d=a+c+d<=>a=b=c+d.
Dé dang nhan thy dwéng di tr 4 dén 3 dinh sé bang nhau.

Vay ta c6 thé chirng minh dwoc rang mot bo 3 dinh bat ki théda man yéu cau dé bai khi va chi
khi ton tai duy nhat mét dinh trén cay (goi la dinh gbc) sao cho d6 dai dwdng di tir dinh gbc dén
3 dinh 1a bang nhau.

DPén day bai toan tré nén rat dé dang, ta chi can chon dinh gbc, DFS tir dinh do, va dém sb bo
ba dinh cling & cao sao cho chiing thudc ba cay con khac nhau tir dinh gbc néi ra. o phirc
tap thuat toan: O(N*2).



F

L&i giai: Vwong Hoang Long + Pham Birc Thang (map)

Bai nay 1a mdt bai giai b?mg nhan ma tran, v&i mot s toi vu dic biét dé pass dugc time limit.
Piu tién ta c6 101 giai trau:

Goi flu][len] 1a s6 duong di két thiic tai U ma c6 thoi gian 13 len.Chuyén trang thai thi voi moi
(U,len) ta chuyén sang (V,lentW) véi V 1a 1 dinh ma U ¢6 canh nbi dén, va W la trong s6 cua
canh d6. Goi Total[len] 1a tong tat ca cac DP[u][len] véi u tir 1->n.

Vay dé nhan ra 14 ta cit DP nhu vy, dén khi nao ton tai sé X sao cho téng cac Total[len] voi len
tir 1->X >= s6 ngay thi X chinh 1a dap an.

T6i wu xudng nhan ma tran:
D& nhén thay véi ham DP nay, ta chuyén trang thai voi cong thirc ¢b dinh, nén ta c6 thé sir dung
nhan ma tran dé tinh. D& y hon nita thi vi ta can tinh tong tat ca céc total[len] v&i time tir 1->X
nén ta c6 thé add thém 1 cot la téng vao cudi ma tran.
dung ma trdn, tai do dai len ta xét:
+ ma tran base (1 x 3n) -> twong trung cho f(i, j) 14 s6 dudng di véi i 12 nit hién tai va len +j 1a
do dai.
+ ta mudn update (i, j) véi 6 dai len thanh £°(i, j) voi do dai len + 1, ta sir dung:

- f(i, 0), f(i, 1), f(i, 2) dé update cho f’(j, 2) sir dung canh (i, j) véi timg trong s6 3, 2, 1
tuong ung.

- f(i, 1) dé update cho (i, 0).

- f(i, 2) dé update cho (i, 1).
> nhu véy ta c6 thé xdy dung mang ma tran mul (3n x 3n) dé chuyén trang thai hay nhan ma
tran.
Va vi ta thém 1 ¢ot vao , nén 6 3*n+1 trong bang mdi 1an chuyén s& duoc cong thém tong tat ca
cac f]i][0] trong ma tran hién tai. Vay ta s€ c6 ma tran 1*(3n+1) va ma tran chuyén la
(B3n+1)*(3n+1).

D6 1a ta di tinh duoc tong Total[len] vai len tir 1->X véi X 1a mot s6 tuy thich. Vay dé tim X
nho nhat thoa man, ta s& nghi ngay dén viéc chat nhi phan. Ta chit nhi phan X va nhan ma tran
nhu binh thudng, thi ta s& c6 10 giai d¢ phirc tap (3*n)*3*log(k)"2 ~ 6€9, qua cham d¢ AC.

(Note cho nhan ma tran) Céc ban nhn ra s cach c6 thé cuc 16n, va dé dang vuot qua
LONG_LONG _MAX, nhung dé y ta chi quan tim dén tinh chit >=k hay chua, nén & mdi budc
nhan ta c6 thé 14y min véi k dé tranh tran sd.



T6i wu chit nhi phan:

Ta nhan thay chit nhi phan rdi lai mii log(khi mii ma tran) c6 vé hoi thira, thay vao d6 ta s& luu
lai mat[i] 1a ma trin chuyén sau khi d mi 1én (27) 1an. Goi ma tran hién tai 1a cur. Vay thay vi
chdt nhi phan, ta chi can for tir 60 vé 0, néu téng sb cach (noi cach khac 1a 6 3*n+1) cia ma tran
cur * mat[i] ma <k thi ta nhan vao, X|=(1<<i), néu khong thi bo qua.

Viy ta di tim duoc X 16n nhét sao cho tong cac total[len] véi len tir 1->X 1a nhé hon HAN k,
vay dap an s& 1a X+1. Do phire tap lac nay 1a (3*n)*3*log(k) ~ 1e8, c6 vé kha du nhung van hoi
cham dé AC, do khi nhan ma tran ta phai thuc hién phép mod.

Téi wu dit cin:

Dé y khi nhan ma tréan, ta for tit ca cap hang va cot, Iy tich va cong vao 6 hién tai. Dé y & bude
léy min véi k, ta ¢6 thé tdi wu sdu hon nita, bé“lng viéc néu 6 hién tai da = k roi thi ta s& ngung
viéc for trén lai. Diéu nay s& 1am giam thoi gian chay rat nhiéu, boi 18 toc do ting ctia nhan ma
tran 1a rat nhanh , cong véi viéc mot khi da = k thi tit ca cac phép nhan véi 6 d6 trong twong lai
cling s& déu >=k => s6 1an phai duyét s& giam rat nhanh.

Véi ti wu cudi cing nay thi cac ban di c6 thé AC =))). V&i minh thi t6i wu ndy 1a mot tdi uu kha
hién nhién? nhung trong gio thi lai hoi khé nghi ra =))).



G

Phat biéu lai bai toan:

- Ta can chia cac 6 trong bang thanh 2 loai A va B

- Gia tri ctia 1 cach chia la: (tbng gia tri cac 6 loai A) + (téng gia tri cac 6 loai B) - (tbng chi phi
cac cap 6 A - B k& nhau)

- Can tim cach chia c6 gia tri I&n nhat

Ta sé giai bai nay bang cach dwa veé lat cat cuc tiéu, dwng mang nhw sau:

-Mang c6 N * M + 2 dinh, gdm: dinh phat S, dinh thu T, tap V v&i N * M dinh tng m&i N * M 6
trong bang

- Tt dinh S ¢6 canh ndi dén cac dinh u trong V vé&i théng lwong A(u)

- Tt cac dinh u trong V ndi dén T v&i théng lwong B(u)

- Gilra 2 dinh ké u, v trong V c6 canh ndi dén nhau véi théng lwong C(u, v) = max(c(u), c(v))

Mot lat cat S-T chinh Ia mot cach phan hoach tap V + {S, T} thanh 2 tap X, Y sao cho:
- Union(X,Y)=V +{S, T}

- Intersection(X, Y) = {}

- S thudc X

- T thuéc Y

Ta c6 anh xa 1-1 gitra mét lat cat va mot cach chia bang:

- Nhirng dinh u trong X cé nhan A, tinh vao chi phi lat cat mét lwong capacity(u, T) = B(u)

- Nhirng dinh v trong Y ¢6 nhan B, tinh vao chi phi lat cat mét lwong capacity(S, v) = A(v)

- Nhirng canh ndi 2 & ké u, v c6 nhan khac nhau sé& dwoc tinh vao chi phi cta lat cat mot lwong
capacity(u, v) = C(u, v)

- Gia trj ctia cach chia bang = (tbng gia tri A) + (tbng gia tri B) - (chi phi lat cét)

Vay lat cat S-T nhé nhét t'ng méi cach chia bang cé gia tri Ién nhéat.
V&i gi¢i han cla dé bai, st dung thuat toan luéng Dinic chay di nhanh.



H

L&i giai: Pham Ba Thai (P_not_equal_NP)

Goi hai bang da cho 1a A va B. Dé bai (néu doc ky ca phan giai thich test vi du) yéu cau tim mét
dwong di ma vira hop @ trén ca A va B, viva la dwong di ngén nhat trén cd Ava B. Xét C 13
bang hop thanh tr A va B (C(i,j) ¢ vat cdn néu A(i,j) cé vat can hodc B(i,j) cé vat can)

Gia st t6n tai L Ia dwong di ngan nhéat trén ca A va B, khi d6 L ciing 1a mdt dwdng di ngén nhéat
trén C. Mat khac, mot dwong di hop 1& bat ky trén C thi déu hop 18 trén A, va ca trén B. Vay két
qua bai toan (néu co) sé la mot dwong di ngan nhat bat ky trén C. Ta c6 thuat toan sau:

Tim L la mét dwong di ngan nhat trén C. Néu khong ton tai L, output -1
Tim L1 1a mot dwong di ngan nhéat trén A

Tim L2 1a mét dweng di ngan nhét trén B

Néu |L|=]L1|=|L2]| thi output |L|, ngwoc lai output -1

(Céac duong di xét dén trong bai déu bat dau tai S va két thuc tai F)



L&i giai: Nguyén Khanh (map)
Trwdce hét, ta tinh dap an cho tirng canh, sau dé méi tra 16i cac truy van.

Dé dang thdy duwoc, voi cac canh khéng phai la cau thi dap an cla canh d6 bang 0. Do do, ta
chi xét cac canh Ia cau.

Dé tim cau, co nhiéu loai thuat toan. Giai thuat nay sé dung thuat toan trong sach Giai thuat va
lap trinh cGa thay Lé Minh Hoang dé ban doc dé hiéu. Cac ban cé thé tim doc & day.

Gia st (u, v) 1a cau va u la cha clia v trong luc DFS. Ta c6 thé tinh dwoc sé dinh ndm & dudi v
trén cay DFS (tam goi 1a x), tr d6 xac dinh dwoc sb cap dinh phai di qua canh (u, v) 1a x * (n - x)

v&i n la sé dinh nam trong thanh phan lién théng chira dinh u, v.

Do phirc tap cla thuat toan la O(n).


http://vnoi.info/wiki/algo/basic/Tai-Lieu-Thuat-Toan

J

L&i giai - Dinh Nguyén Khéi (HCMUS Intimidate)

Ta thay rang gia st ta ¢ dinh kim ddng hd dau tién chi vao mét vi tri nao dé, thi cdng viéc con
lai ca ta dbi vai lai N chiéc déng hé nay chi la cd gang chinh lam sao cho toan bd cay kim chi
vao vi tri 12 gi& va phai chinh theo 1an lwot tir trai sang phai. Vay ta sé thyc hién nhw sau:

Ta vét can hét 12 trang thai ma cay kim ddng hé thr 1 c6 thé diém. V&i chiéc dbng ho thir i, ta
chon nhén nit sao cho sé thao tac dé cay kim trén ddng hd the i chi vé vi tri 12 13 it nhat co thé.
Vi nhén nat gitvba i va i + 1 thi sau khi ta chinh cay kim & déng hd i vé 12 gid, thi cay kim cla
ddng hd i + 1 s& nam & mot vi tri ndo dd. Sau do ta lai tiép tuc nhan nat & gitka ddng hd i + 1 va
i + 2, nhw thé cho dén khi hoan thanh trang thai cho N déng hé.

Source code: https://ideone.com/DY94NP



https://ideone.com/DY94NP

L&i giai: Lé Quang Tuan.

- NéuN< 9thi dap an c6 thé Ia 6 hodc 8.
- Néu N c6 K chir s6, hién nhién ta c6 s6 T = 888..888 (K - 1 chi¥ sb 8) thod man.
- Xét trwong hop déap an cé K chir s6. D& dang nhan thady mét s T may man va Ién nhat
néu :
- T=NvaN lasdmay man.
- T c6 chung prefix v&i L cang dai cang tét.
- Goiila vi tri dAu tién ma T[i] khac N[i] (T[i] 1a chi sb the i cia T, tinh te trai
sang), i 1a I&n nhat co thé, trong cac sb T cé i I&n nhét cé thé, chon sb6 ¢6 T[i + 1]
|&n nhat cé thé va T[i + 1] < S[i + 1]. Phan tir T[i + 2] dén hét chi toan cac chir s
8.



L

L&i giai: Nguyén Pinh Quang Minh

Trwdc hét, goi P(x) 1a xac suét 6 thir x dwoc tham trong trod choi. Ta co:

+ P(X)=0v6ix<0

+ P(0)=1

+ Px)=(P(x-1)+P(x-2)+ ... +P(x-n)) /nv&ix>0
Tw cong thire trén, khong khé dé& chirng minh day P héi tu khi x tién dén dwong vé cung. V&i x
lén dén 10° v&i G = 10", ta ¢ thé gid st P(x) = P(x + 1) = ... = p.

Dé tinh xac suét khéng co 6 xau (6 trong khoang 10%+1 dén 10°+m) nao dwoc tham, ta xét
bwdc nhay tr 6 x dén 6 y virot qua tat ca cac 6 cdm nay. Noi cach khac, xét moi cép (x, y) théa
man x <y < x+n va x < 10%+1 < 10%+m <y, goi E(x, y) la xac suét tén tai mdt buwédc nhay tir x
dén y trong trd choi, két qua bai toan sé |a tbng cta cac E(x, y).

R& rang E(x, y) = P(x) * 1/n = p/n (vi x d0 I&n). Mat khac, néu m = n, ¢6 0 cap (x, y) thda man,
nguoc lai co (n - m)(n-m + 1)/ 2 cap. Vay van dé con lai la tim p.

Dé tim p, ta c6 thé tim gi¢i han cha day P da nhac dén & trén. Tuy nhién, cé mot cach giai don
gian hon: 1-p thwe ra chinh la dap an bai toan khi m=1. Do d6, p/n * n(n-1) / 2 = 1-p. Giai ra
dwoc p = 2/(n+1). Nhw vay, dap an bai toan khim <nséla (n-m)n-m+ 1)/ (n(n+1)).



