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Bai Tép chwong trinh | Tép dir li€u vao Tép két qua

Bai 1: Tiéu Sur TIEUSU.* TIEUSU.INP TIEUSU.OUT
Bai 2: Chudi Dep CHUOIDEP.* CHUOIDEP.INP | CHUOIDEP.OUT
Bai 3: XOR XOR.* XOR.INP XOR.OUT
Bai 4. Nham Chéan BOREDOM.* BOREDOM.INP BOREDOM.OUT

Ki tie * la phan mé réng ciia tép chwong trinh (ngén ngit C/C++ la cpp, ngén ngit python ld py).
Thoi gian chay chwong trinh khong qua 01 giay, bo nho khong qua 512MB.

Hay ldp trinh gidi cac bai todn:
Bai 1: (25,0 diém) Tiéu Sir

Chau Nhat Tang la mdt cdu bé dang yéu va vo cung lanh 1g1, cu sinh ra & Ca Mau noi
tan cing cua dat nudc Viét Nam va sinh vao ngay 9/7/2004, tinh d&én thoi diém hién tai 1a 20
tudi tron. Pbi voi Tang so cute, ddy 14 20 nam dai ma cau di trai qua rat nhiéu thir trong cudce
song. Noi vé tinh cach, tir lac thud lac con nho dén khi tron 20 tudi, cdu ludn duge moi ngudi
khen ngoi 13 nguoi tot bung lic ndo cling ludn gitp d& nguoi khac khi ban than cau ¢ thé giap
va ngoai ra voi biét danh Tang so cute dugc moi nguoi dat cho ciing noéi 1én sy dang yéu ma
cau co duoc. Tiép dénla qua trinh 16n 1én, cau séng trong mot gia dinh hanh phuc vi chi em
va cha me, luén dugc gia dinh yéu thuong va nudng chiéu hét myc, khi di hoc thi dugc ban bé
quy mén, thay c6 thi thuong y€u, va khi tham gia cac hoat dong bén ngoai ltic nao cling luén
két ban véi nhiéu ban méi. Cudi cung 13 vé thanh tich ban than (cho xin phep flex ti hoi nha),
cau duoc biét véi tén ciu bé trugt VOI & doi tuyen tin hoc ¢ truong, cac thanh tich ma cau dat
duoc nhu giai 2 va 3 cude thi HSG tinh, 2 1an duoc chon 1a thanh vién doi tuyén HSGQG, giai
2 khéi khong chuyén Olympic Tin hoc sinh vién Viét Nam, giai 2 khéi chuyén tin Olympic
Tin hoc sinh vién Viét Nam ngoai ra cau cling c6 thi ICPC nhung dot nao cling heo.

Pé nhan dip sinh nhat 1an thir 20 ctia minh, Tang di cho hay xau ky tu S va A, xau ky
tu S chi chtra cac ky ty “T’, “‘A’, ‘N’, ‘G’ va xau ky tu A chi chua cac ky ty ‘A’, ‘G’, ‘O’, J’.

Yéu cau: Cac ban hiy dém s6 luong bo s6 (i, j, k, p) sao choi<j<k<p va
SiS;SkSp = TANG va A;A;Ax A, = AGO]J.

Dir liéu vao: Cho trong tép vin ban TIEUSU.INP gom:
- Dong dau tién, chira xau ky tu S (1 < S < 105).
- Dong thir hai, chira xau ky tw A (1 < A < 105).



Két qua: Ghi vao tép van ban TIEUSU.OUT: ,
GOom mdt dong duy nhat, chira mdt so nguyén duy nhat 1a két qua cua bai toan. Do két

qué c6 thé rt 16n, nén hay in két qua chia 1ay du cho 10° + 7.

Vi du:
LACDE.INP LACDE.OUT Giai thich
TAANG 1 (i,j, k. p)=(1,24,5)
AGOO0J

Rang budc:

e C0630% sb test co |S|, |A| < 20.

o C020% s test co [S], |A| < 103.
e C030% s test chi chira cac cap { S;, A; }=[{T,A}L{AG}L{N,0},{GJ}]
e C0H20% sb test con lai khong rang budc gi thém.

Bai 2: (20,0 diém) Chudi dep

Mot xau dugc goi 1a xau dep (hay chudi dep) 1a mot xau thda man cac diéu kién:

e Chichtacackitu{a,b,c}.

e S lugng ki tu a = S6 luong ki tyu b.

e CO thé chira ki tu ¢ hodc khong.

Yéu cau: Cho mot xau s chi gom céc chir cai in thuong. Hay dém sé luong xau con cia s la

maot chudi dep.

Dir liéu vao: Cho trong tép van ban CHUOIDEP.INP gém:

Gom mot dong duy nhat, chira xau s chi gom cac chir cai in thuong (|s| < 10%).

K&t qua: Ghi vao tép van ban CHUOIDEP.OUT:
Gom mot sé nguyén duy nhat 1a sé lugng xau con cia s 1a mot chudi dep.

Vi du:

CHUOIDEP.INP

CHUOIDEP.OUT

Gidi thich

adbcagt 2

Chudi con dep la: adbcagt

Rang bugc:
e CO30%sotestcos; €{a,b}.

e CO30%sbtestcos; € {a,b,d}.

e C630% s testco |s| < 103.

e C0610% sb test con lai khong rang budc gi thém.
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Bai 3: (30,0 diém) XOR

Trong ngdn ngit may tinh, cac phép toan trén thao tac bit (tiéng Anh: bitwise operation)
la céc phép toan dugc thyc hién trén mot hodc nhiéu chudi bit hodc sb nhi phan tai cap do cua
ting bit riéng biét. Cac phép toan nay duoc thyc hién nhanh, wu tién, dugc hd trg truc tiép
boi vi xur Iy, va dugc dung dé diéu khién cac gia tri dé tinh toan.

Dbi v6i cac loai vi xir Iy doi cii, cac phép toan trén thao tac bit thuong nhanh hon phép
chia dang ké, doi khi nhanh hon phép nhan, va d6i khi nhanh déng ké hon phép cong, trong khi
cac vi xu ly hién dai thuong thuc hién phép nhan va phép cong nhanh twong duong cac phép
toan trén thao tac bit do ciu triic dudng dng 1énh cua chung dai hon. Ciing nho vao cac lya
chon trong thiét ké cau truc, cac phép toan trén thao tac bit thuong sir dung it tai nguyén hon.

Phép toan thao tac bit XOR liy hai day bit c6 cung d6 dai va thuc hién phép toan logic
bao ham XOR trén mdi cap bit trong tng. Két qua ¢ moi vi tri 14 1 chi khi bit dau tién 1a 1
hozc néu chi khi bit tht hai 14 1, nhung s& 13 0 néu ca hai 1a 0 hodc ca hai 1a 1. O déy ta thuc
hién phép so sanh hai bit, két qua 14 1 néu hai bit khac nhau va I 0 néu hai bit giéng nhau.

Vi du:

0101 (sd thap phan 5)
XOR 0011 (s06 thap phan 3)

0110 (sb thap phan 6)
(cach nhé dé nhat 1a: 2 bit giéng nhau tra vé 0, 2 bit khac nhau tra vé 1)
Bang chan tri cho XOR:

A|B|AXORB

0(0]0

0|11

101

110

Cho mot day sb nguyén duong c6 N phan ti.
Yéu cau: Tim gia tri A; XOR Aj (hay Aj"A; trong C++) nho nhat c6 trong day.
Dir li¢u vao: Cho trong tép van ban VALUE.INP gom: ’

- Dong dau tién, chtra mdt s6 nguyén duong duy nhat 1a N.

- Dong thir hai, chtra N s6 nguyén duong 1an luot 1a cac s ciia diy s6 Aq, Ay, ..., Ax.
- Ditliéuthoamian1 <N <107 val<A; <107,

Két qué: Ghi vao tép van ban VALUE.OUT: ’ ’
- GOom mdt dong duy nhat, chira mdt s6 nguyén duy nhat 1a két qua cua bai toan.

Vi du:

VALUE.INP VALUE.OUT
2 6
53
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Rang bugc:
e C0630% sb test co N < 10%.
C6 20% s6 test co max(Aq, A, ..., Ay) < N.
C630% sb test cON < 5 x 105,
C6 20% s6 test khong rang budc gi thém.

Bai 4: (25,0 diém) Nham chan

Trong tiét hoc boi dudng doi tuyén qudc gia, anh Sé cam thdy nham chan nén da nghi
ra mot bai toan vé Segment Tree dé thir thach Bac giai cho anh 4y. Bai toan nhu sau:

Cho mot day sb nguyén gdm N phén tir, Bac c6 thé thyc hién duoc mot s6 thao tac. O
mdi thao tac, Bac c6 thé chon mot phan tir bat ky va x6a né khoi ddy, dong thoi cac s co gia tri
bang a; — 1va a; + 1 ciing s& bj x6a khoi diy. V&i mdi thao tac nhu vy, Bac s& dugc cong a;
diem.

Nhiém vu cua Bac 1a tim cach thuc hi¢n mot sb luong thao tac bat ky dé dat s6 diém 16n
nhat c6 thé. Vi dé ting do khé cho game ma anh Sé& di cho thém Q truy van, mdi truy van chira
2 s6 nguyén i, val: thay doi gia tri a; = val sau d6 tinh s diém cao nhéat Bac c6 thé co.

Dir liéu vao: Cho trong t€p van ban BOREDOM.INP gom:
- Dong dau tién, chira hai s6 nguyén duong la N va Q.
- Dong thir hai, chtra N s6 nguyén duong 1an luot 12 cac sb cia ddy sd Aq, Ay, ..., Ax.
- Q dong tiép theo, mdi dong chira 2 s6 nguyen duong i va val.
- Dirliéuthoaman1 <N,Q<10°val< Ajval <5x10°,

Két qua: Ghi vao tép vin ban BOREDOM.OUT: ,
- Ghira Q so nguyén duong, so thir i la két qua cta truy van tha i.

Vi du:
BOREDOM.INP BOREDOM.OUT
91 10
121322225
93
Giai thich:

e (Céapnhataq =3, day s6 lac nayla: 12132222 3. Thyc hién 5 thao tac:
e Thao tac 1: Chon phan tur thur 2 (a[2] = 2), x0a phan tu thir 2 va cac phan tir ¢ gia tri
bang 1 hodc 3, lan luot la: phan tir tha 1, 3, 4, 9. Day s6 lac nay con: 22 2 2.
e 4 thao tac con lai, chon lan luot tir phén tir thir 2 dén thir 5. Téng s6 diém: 2+2+2+2+2 = 10.

Rang bugc:
o C040% s test co N < 10.
e C630% sb test cd6 NxQ < 108.
e C0630% sb test khong rang budc gi thém.
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