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B = T N O

Luu y:

— Diém ctia mdi bai la tong diém cia cic subtask. Diém cia subtask vdi moi lan nop la diém nhé
nhat dat duge cia cdc test trong subtask do;

— Thi sinh khong duge phép st dung cdc dinh hudng bién dich chuong trinh cé cdc t khod sau: pragma,
optimize, target, 03, Ofast, unroll-loops, avx, avx2, fma, omit-frame-pointer.
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Bai 1. Bién d6i xau — TRANSF

Alice ¢6 hai xau S va T, méi xau gom cac ky tu trong tap tit 'a’ dén 'z’. Xau S va xau T c6 do dai lan
lugt 1a £g va ¢p. Alice mudn bién déi xau S va T dé ching giéng nhau bing viéc cheén thém cac xau khac
vao céac vi tri bat ky. C6 K xau cho truée (goi la zdu thém) duge danh sb tit 1 dén K, mdi xau c6 thé
duge st dung khong giéi han s6 lan dé Alice chén vao xau S va 7.

Viéc chén xau thém vao mot xau Z (v6i Z la xau S hodc xau T') can duge thyc hién véi cac luu ¥ sau:

e Xau Z c6 do dai £ gom cac ky tu Z1Z5 ... Zp. Mdi vi tri chén duge danh s6 tit 0 dén £. Vi tri 0 1a
vi tri ngay bén trai ky tu Z;. Vi tri ¢ (1 < ¢ < /) la vi tri ngay bén phéi ky tu Z;.

e Mot xau dugc chén vao Z c6 thé thuc hién tai bat ky vi tri ndo trong xau, bao gdom trude ky tu
dau tien va sau ky tu cudi cung.

e Ta c6 thé chen nhiéu xau vao ctiing mot vi tri. Cac xau thém duge chén lan lugt theo mot thit ty
xéc dinh. Vi du, véi Z = Z1Z573, ba xau théem A = A1A3sA3, B = B1 By va C = C105,C3C, dugce
chen lan lugt vao vi tri 1, ta thu dugc xau Zl010203C4B1B2A1A2A3Z223.

e Vi tri chén céc xau 1a ¢6 dinh ké ca sau khi d&a chén mot sb6 xau. Vi du, véi Z ="aabc", néu ta chén
"dd" vao vi tri 0; "e" va "gg" vao vi tri 1; "f" vao vi tri 4 thi ta c6 xau két qua 1a Z ="ddaggeabcf".

Yéu cau: Hay gitp Alice chén cac xau thém sao cho xau S giéng véi xau T’ va tdng s6 xau cheén them
vao 1 it nhat.

Dir liéu

e Dong dau tien chita xau S (0 < £g < 300).
e Dong thit hai chia xau T (0 < ¢ < 300).
e Dong thit ba chita s6 nguyén K (1 < K < 30), la s6 lugng xau c6 thé sit dung dé chen.

e M3di dong trong s6 K dong tiép theo chita mot xau X; (1 <4 < K), biéu dién xau thém tht i. Tong
do dai cta X; khong vugt qua 30.

Két qua
e Néu khong thé bién doéi dé S giéng T, ghi duy nhat mot sé6 —1. Ngudgc lai, ghi ra s6 lugng xau can
phai chen.

e Dong thit i trong s6 £g + 1 dong tiép theo ghi ra mot s6 nguyen P; 1 s6 lugng xau duge chen 6 vi
tri 4 trong xau S. Néu P; > 0 thi P; s6 tiép theo ghi ra cac thit ty cac xau dude chen lan ludt & vi
tri ¢.

e Dong thit j trong s6 7 + 1 dong tiép theo ghi ra Q; 1a s6 lugng xau duge cheén & vi tri j trong xau
T.Néu Q; > 0 thi Q; s6 tiép theo ghi ra cac thi tu cac xau duge chen lan lugt & vi trf 4.
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Vi du

stdin

stdout

aaa

aab
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bbd
ad
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23

Giai thich

Trong vi du thit hai:

e V6i xau S, can 2 phép cheén tai vi tri 1. Xau "bbd" va "d" dugc chen tai vi tri 1.

e VGi xau T, chen "ad" tai vi tri 0 va chen "ad" va "d" tai vi tri 2.

e Xau két qua ctia cd S va T déu 1a "adbbdad".

Céch tinh diém

e Subtask 1 (30% s6 diém): Do dai tat ca cac xau X; (1 <i < K) béang 1.

e Subtask 2 (30% s6 diém): Cac xau S, T va X; (1 <i < K) chi chita ky tu 'a’ vi/hodc 'b’. Do dai

tat ca cac xau X; khong qua 2.

e Subtask 3 (40% s6 diém): Khong c6 rang buoc nao them.
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Bai 2. Ng6i nha méi — NEWHOME

O ngoi lang no ¢6 N ngoi nha, danh sé tit 1 dén N. C6 N — 1 con dudng, mdi con dudng ndi mot cip
ngoi nha va cho phép di lai theo ca hai chiéu. He théng duong bao dam di lai gitta moi ngoi nha.

C6 N cong dan séng trong lang, méi ngoi nha c6 ding mot cong dan. Cong dan & ngdi nha thi 4 thich
mau C(i), vi vay ngudi dé da son mau C(i) cho ngoi nha thi i.

Truéng lang mudn ddi chd & cho ngusi dan céia minh. Ong chon ra ngdu nhién mot hoan vi P =
Py, Py, ..., Py thod man C(i) = C(P;) v6i moi i = 1,2,3,..., N (day la yéu cau vé mau sic). Céc hoan
vi thod méan déu c6 xac suat dude chon nhut nhau, va 6ng chi chon trong s6 cac hoan vi thoa man yéu cau
vé mau sic ma thoi. Tiép dén, 6ng ra léenh cho ngudi ¢ ngdi nha thit ¢ chuyén nha téi ngdi nha thi P,
khi d6 ngudi nay van duge & trong ngoi nha ¢6 mau yéu thich cia minh; do dai quang dudng ma nguoi
nay phai di 1a s6 canh trén dudng di don gitta i va P;. Chi phi dé ddi nha theo hoan vi P dugc tinh bing
tong do dai dudong di ctia tat ca cong dan. Hay tinh k¥ vong chi phi ddi nha.

Nhic lai: Ky vong clia mot bién ngéu nhién X roi rac dugde tinh béi: Y 4.p X (A) x p(A) v6i P la tap
tat cd cac bién cd c6 thé xay ra, p(A) la xac suit xay ra bién c6 A, va X (A) la gia tri cia bién ngau
nhién X khi xdy ra bién ¢ A. Cu thé trong truong hop clia bai nay: P la tap tat cd cac hoan vi thod
méan yéu cau vé mau sic; A 1a mot hoan vi thuoc P; p(A) la xac suat ma trudng lang chon hoan vi A; va
X (A) 1a chi phi dé ddi nha theo hoan vi A.

Dir liéu
e Dong dau tién chita s6 nguyén duong N.
e Dong thit hai chita N s6 nguyén khong am C(1),C(2),C(3),...,C(N).
e Madi dong trong s6 N — 1 dong tiép theo chita hai s6 nguyén duong u, v cho biét c6 mot con dudng
noi gitta ngdi nha thit v va ngoi nha thit v.
Két qua

Két qua la mot sb hitu ty, dugc biéu dién dusi dang phan s6 tdi gian g, hay in ra P x
(9100000000597.1000000007.

Vi du
stdin stdout
6 333333343
142414
12
13
2 4
25
36
Giai thich
C6 12 hoan vi thoa man, véi tong chi phi 1a 88.
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Céch tinh diém

e Trong tat ca cac test: N, (i) < 3 x 105;

Subtask 1 (12 diém): N < 10.

Subtask 2 (16 diém

Maéi ngdi nha chi ¢6 ding mot ngdi nha khac ¢6 cling mau véi né.

Subtask 4 (24 diém

C(1)=C(2) =...=C(n).

Subtask 5 (12 diém

( ):
( ):
Subtask 3 (20 diém): N < 1000.
( ):
( ):

Khong ¢6 rang budc nao thém.
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Bai 3. Tro chai trén vong tron — CIRCLE

Cho M tap s6 nguyén rdi rac, trong d6 méi s6 nguyén tit 1 dén N thuoc duy nhat mot trong M tap. Cac
tap 1,2,3,,..., M dugc sip xép lién tiép tréen mot vong tron theo chiéu kim dong ho (tap M keé véi tap
1).
Thuye hién quy trinh sau day lap di lap lai:
1. Tai mdi bude, chon sé6 nhé nhat trong moi tap va loai boé s6 dé khéi tap.
2. S6 nho nhat duge loai bo khoi tap 4 sé duge them vao tap @ + 1 (v6i tap M thi them vao tap 1).
3. Néu tap 4 rong thi khong c6 s6 nao bi loai bé khéi tap i va them vao tap ké i + 1 (v6i s6 bi loai bo

khéi tap M thi thém vao tap 1).

C6 @ truy van, mdi truy van yéu cau xac dinh sé nhé nhat bi loai bé tai lan chuyén thi T ciia tap 1,
néu tai lan chuyén thi 7’ ma tap 1 khong cé sb6 nao thi dua ra —1.

D liéu
e Dong dau tien chiia ba s6 nguyén duong N, M, Q (N, M,Q < 300 000);

e Dong thit hai chita N s6 nguyen duong Gy, Gs, ...,G, (1 < G; < M), v6i G; 1a tap ma s6 ¢ ban dau
thuoc;

e Dong tiép theo chita @ s6 nguyén 71,7, ..., T (1 < T; < 10%) tuong tng v6i céc truy van.

Két qua

Ghi ra két qua trén mot dong gom Q sb tuong ting véi két qua clia mdi truy van.

Céch tinh diém

Subtask 1 (9 diém): N, M,Q,T; < 1 000;

(
Subtask 2 (23 diém): M < 1 000;
Subtask 3 (35 diém): Q = 1;

(

Subtask 4 (33 diém): khong c6 rang buodc gi them.

Vi du

stdin stdout
12

= = O

N~ W
NN
N
w
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Bai 4. Chia xau — BSTRING

Trong khoa hoc may tinh, biéu dién va xit Iy cac s6 nhi phan 14 mot phan quan trong ctia nhiéu bai toan
thite té. Mot s6 nhi phan c6 cang nhiéu bit 1 thi mitc do phitc tap khi luu trit hodc xi 1y cang 16n. Vi
thé, viec t6i thiéu hoa sb lugng bit 1 trong cic phép tinh sé nhi phan 13 mot bai toan cé ¥ nghia thiét
thue.

V6i mot xau nhi phan, ban can chia xau nay thanh cac doan lién tiép. Mdi doan sé dudc chuyén doéi
thanh mot s6 nguyen dusi dang nhi phan. Sau dé, tinh tong cac doan nay.

Yéu cau: Tim cach chia xau sao cho téng cac doan do, khi biéu dién & dang nhi phan, chita s6 lugng bit
1 it nhat.

e Dong dau tién chita s6 nguyén duong Q (Q < 100) la sb truy van.

e Madi dong trong s6 ) dong tiép theo chita xau nhi phan trong truy van thit i.

Két qua

Ghi ra Q dong, dong thtt ¢ dua ra tuong tng cau tra 16i cho xau & truy van thit i. Véi mdi xau, thye hien
chén dau cong vao cac vi tri cac diém ngit doan xau. Khong dua ra dau céch hoic ky tu bat ky khac.

Vi du
stdin stdout
2 11+0+1101
1101101 10+1+0+1
10101

Cach tinh diém

V6i mdi xau truy van, goi N 1a do dai xau, K 1a s6 bit 1 trong mot xau truy van do.
e Subtask 1 (15 diém): N < 16.
e Subtask 2 (30 diém): N < 10°, K < 103.

e Subtask 3 (55 diém): N < 10°.

V6i mbi subtask, gdm nhiéu test. V6i mdi test, goi out 1a téng s6 bit 1 clia tat ci cac truy van tinh dugc
theo cach phan tich ctia chuong trinh thi sinh. ans 1a téng sé bit 1 ciia tat ca cac truy van tinh dugc
theo cach phan tich ctia ban giam khao. Diém ctia thi sinh nhan dugc cho test d6 duge tinh béng (222)2,
Diém ctia mdi subtask dugc tinh bang diém thap nhat clia mot test trong subtask dé.
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