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#include <iostream>
using namespace std;

int main() {

int n;

cin >> n;

int a, b, c;

a=1;

b = 0;

for(int i = 0; i < n; i++) {
C a + b;
a b;
b =c;
if(i > 0)

cout << " ";

cout << c;

}

cout << endl;
return 0;
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int main() {

/1.

return 0;

odnlin Juail Hloj ;0 aS olallad & 5 des i (jloj slalles (g o sdnliie dos i (yloj 0 &S Slallas o
sl (o oi (astie 4ol gl loj U oS pa sballas g o aieS Jlail o slalled o 0
5 o Jlail oloj cslalls ) feslo dan g oloj slallss Yyane N o ool (silate (slallas L ) o

Wigas oo Byl g 1nl oy gallas 51 Soolw Jlasl oloj slallas

L5 03t ot Sy 5 st S magitalyg (b5 S & (gl (sl o ol 00 e sl b
o)l et an oS Gl 5 b o] 090 1) 38 oS &S )l Sl oll 4 da il 1 0gde

g g0 a5 Aol drwgd glalao b awgidel p (slaloes
Ellos 5355 ysb ds blamo ol 1 5yt sl 8 inlyng s 4oy drasgs clolagms Lol Gum a5 ) |
—uh ] o b € geize drawg glalaood ( plalase cpis 4 iy o plsl 3 1) 08 Jlasl g des 5

¥ Integrated development environment



T Y Jad A

Gk il 4 sl Hlab s solatl el Sl o esS gl wgidaly ST .095 0 ataS €A gk (6>
@5l il sasly a5 (pla drg ks [l ) Jlal g a5 Gldes (wd ©)90 & j5id s 0 oxy
Iy 263 4ol a8 05 jluws ©ledd 4 Wl s gidoliyy e 30 Guugidelp ;b pead 4y g 1)1 (3L wwgisS

.L.»SL;o oalaiwl ZoiSre drw gl d‘.b]a.ouo )1 u.w.:yﬁ LS])’ ul.uuyicb); )Sl
ol ol Gaa aS pld g Loy 3959 (0L Hlows mgdaly (slalase o b & (5588 sl y
U‘" 5 ))J.)lf)g: b 4w uj)&c L u~.’>u u;l 2 ol L;w.»yduol;); Slabue Bl uf).w ‘51){ b..\fd‘}& d)’L»o.)LJ
P odd (Byme cwwgidaly (slalase olod )3 ol ol )3 o 039l (sladS oled g o 4Bl Slisluse

it |l B g 035 Giolejl i50 oyl

++ w9 o ol g o — Y€
o 9 oo Sl o (wgidelp (lp &8 cwl ISy (mugiaelp base G ot g doliy

i (89 o Lol BB lads ysls s o el o (gilwoaly s Lj L aS ol oyl g o eolawl
ol odd 03ly L VL) S )3 asliy ol laste sl joag Jole

[ Dev-Cov 511 e = - o Y —— ™
Ele Edt Search View Project Execute Tools AStle Window Help
o [ [ | v %] e
s = =

‘ 88 Compiler | B Resources | dih Compile Log | 7 Debug | [GL Find Resuits|

+ ow—g3 dolip bumo Y)Y JSW

A IDE
* Dev-C++
** Delphi



dotdo Y+

JG http://sourceforge.net/projects/orwelldevepp/ 5yl (o1 5l g (e gidaliy Lo
s jloolaiwl (plply .cawl Dev-CH+ 5110 S cpl )0 asbiyy ol 5l aid)y )8 &y doeus ol Lg);)lg
23,5 o3 dpogi (lgis g 4 Al il
Ol > sl a8 o8 Slastiy e (1) )Y a5 ) (550 O d g3 4 Gl S 4 m‘Y
455 Jlis |y Sl ol CndlS’ S0

(F,) JSs) s’ Gl |y Compiler Options 45 Tools (g4 5| @

File Edit Search View Project Execute C'u’S Window Help

‘ ] L] .| & “ . b “ [ -_GIE COn‘IpllelOpﬂOn'

&= Envirenment Options
Editor Options

[ Configure Shortcuts
1’ Configure Tools

‘ | {globals)

Project | Classes | Debug

4 Check for Packages...
Package Manager

VY ot 3o 93 (Slusiely (g5 Ludlad 5955 €)Y IS
(0, 48" Ll |y Code Generation 4l Settings 4b; lul odd 5L o 5 e
p) SRS 2) Jbeyey )

Iy OK o8> o o))f bl 1, ISO C++ 11 4535 Language standard (-std) cuowd o colgs )0 @
'(a’\ JS“:’) '\")"

Compiler set to configure

| TDM-GCC 4.7.1 64-bit Release vl

GEnEraIQE_ﬁMDirectoriE; | Programs | Make‘file|
e -
Code Generation JWarnings I Profiling I Linker I Outpu‘t|

Optimize for the following machine (-march) v
Optimize less, while maintaining full compatibility (-mtune) v
Enable use of specific instructions (-rmx) "]
Optimization level (-Ox) ]
Compile with the following pointer width (-rmx) v
Language standard (-std) _H v

150 C90

150 C99

GNU C58

GNU C++

GNU C++11

For more infermation about GCC's options, please visit
hittpe/fgec. gnu. orgfonlinedocs/ o/ Option-5 ummary. html

| JQI( | ‘ xgancel ‘ ? Help

VY o ++ w93 Sl g 3ldled 092 L0,Y JSUS

"' Dev-Cpp 5.11 TDM-GCC 4.9.2 (32bit and 64bit)



9.1.597“:‘ J‘s).ls wyd@bf o -Y-£-9

gt L) 4 &S Gl TEBlog Solo 8 4 lawg ol Iyl uwwgidol p laze €V gd5tml Jlgfg» dol p
cle 4 ‘ol 3949 J.n‘.c PSSV i L;me 2 ])>| J)@ & d.n‘.))J L)ﬁl R W Lg)L»o.)L.i \\‘A.J)L»JL;«\)
ol o lasby i S ol Jlo 53 w3 e il sgideliy gilwssle gl &5 (6l LIS
ol (A5 0 ) oyl g+ o slapl L 4T ol o9 4) Glungidaliyy (o dngs

(cmagiasly sloog)S L) Glungianliy & 3,03 3529 (63b5 (slaasens guaginl Jlohg el sl pol Jl 5
395 glmasly (giluwodly (glym 1y douid (pyimslio 03 glojls & dx g b casl p3Y lams (I b ) (6l
2 O & €0 gl gadgil Jlghagh b a aslyy ol (sloasiusd 5l (S J1 GBS gl o a8 QL]
900 (Bymo CblgySole 8 b bawgd Yo VT Jlo p0 doliyy copl ool ouds odlasiwl )5 jl)8 Jlugidely HLisl
09l 3 asliyy cul 2950 gume uuilie 4435 SosS pmagiaalin slaog)S g St pBumIAnsg sl
o=l e ol (655 L L https://www.visualstudio.com/products/visual-studio-community-vs
ol 0a 031y L £,V S )0 g o 0000b g9dgwl Jlghg jlaid] 4y Cuond oyl 5l &S dobi

DQ Start Page - Microsoft Visual Studio (Administrator) ¥ & | QuickLaunch (Ctrl+Q) P- & x
File Edit View Debug Team Tools Test Analze Window Help Signin [
"2 #9-c- P Attach... -+ | 5 _

Vidlalstudio Discover Visual Studio Community 2015

Start

Open Project.
Ready to Cloud-power your experience

Connect to Azure @

Open from Source Control

Recent
News

We are unable to download content due to network issues.

((Clickto retry ] Featured Videos

We are unable to download content due to network issues.

 Click to retry |

Keep page open after project
loads

¥ Show page on startup

Solution Explorer [T

*¥ Visual Studio

" Microsoft

A\ g C#

*® Visual Studio Community



dotdo VY

S 5 bagmo Y€

15 g0 €HSIMED 5 € g g (2P oo w2 yio 93 oS &V S5 Jole s 3 Lol oS dar 5
ez > braslyy comal 138 iy Jl8le 3 SaS ay (ol @y St )3 asliyy 53 () eal 090 plox]
iges sl 39 Pl 35 gl L 53 Mlg5ism (Sok 0 (] iz el plol B S 58 5555
2,5 3)lg T 2 cual |y pjHgted Olgiee Glod bS53 M gBggl 9 T lus ks

sudo apt-get install g++
W5 Sl a9 65 5yl Sl aslyy cuai Gome b ) ey (335535 51 e 4sb
il pholSal gloys lad )3 5 Hgiwd bawgs 13 NS cua

sudo apt-get install clang
P9 s cual debiy joy (35 3)ly 5l
Obed s 3 JhLals 53 (ul & (S95UsS (bl claan 5 6550k & s 5 0k Slair 4 045 Sl g
g5 93 (Jlo plgis 0y dox i oy bt )3 o2 te 93 cpl jl Al L) el Gl (Sl 4 )l
gy 00,8 4 sample01.cpp pb 4 ++ o oS g9l (goligy do 5 sl )

g++ sampleO1.cpp
clang++ sample01.cpp

(e 29 |y (0 48 y5d 93 51 (Ko Bl ) oo 5 0l 5l (S b sl IS a0 5
03> by (dbyy 4 & (pl JRe Ngdige de )5 ygied 93 cul A o b QLS (pl )3 0ad (Bpee sladiges
b pbsl |y den g ldes (6,500 S5 4 Lb &S 24
D5 sl loyd s 31y ol 1) g a4 ol o g 2945 o 4Bl el 1S LS @.0ut U L ol sl asby
.Ja.out
el ) Lo pie (] 5gmend (gladdens )3 g (b5 Vo) a5eud sla Shy 508 4 sl
S Sho b asly blels sl g 95 a23li8 Lol (ol 35 std=gnu++11- cau3S Wb (O (oo (>
Deb aB)S I 4 5 sbygied I (S e

g++ -std=gnu++11 sample01.cpp
clang++ -std=gnu++11 sample01.cpp

s 3T (5 Bt S g Cung S ol RIS & 5 et 93 ) M slaess
52 31 ES 52 (lsSo0 OY (e 3 O3 VO la Sy (558 4 sl 0900 02 )15 4 (L)

Dy ) ) g5 e
g++ -std=gnu++14 sample01.cpp

¥ Linux
WV gce
! clang

** Console, Terminal
¥ Debian

" Ubuntu

Y g++



N Y ad Y

clang++ -std=gnu++14 sample01.cpp

1> oMw —0-)

o)bMUﬁ&wyé\AU){o@‘Jﬁu@)aom&ﬂdm@mb)gbwbdu]d]ﬁ &‘.C):’.‘)b

++ ow—gd Jao -V -0-)
I, Source File 45,35 g 4, NeW cuoud as File (s9io jl s 1S 2l 1) 4 mgd ol g9 58 51
{2303 plosl 35 N 9 Ctrl clasS slojon 3528 b 1y S o) sl ) 8’ Sl

M oevce 511
| File | Edit Search View Project Execute Tools AStyle Window Help
{ :-i Source File Ctrl+MN

Import L4
@ Export L4
Print Setup...
8 et Alt+F4

oW gD 43 Waa Dig p Sy Syl 0gu T, S

(u_w‘ o.))f ul?:.ul odgy d‘l)a |) Untitled1 IDL’ ++u_w—5? JL.A L)”] ).)) )9‘»@ )L > odig g A_gq )K (J"‘ Ls

S (gl 0kg (ol )3 A5 oo Led
[ Untitled - Dev-C+.
File Edit Search View Project Execute Tools AStyle Window Help
DGR aE®E 8| ~~|BE N0 |[449 [BOBH | x| i |mecise e
i |!] H[(qlubals) - '”
Project | Classes | Debug| | Untitiedl |
1




K]

dotdo V&

w9 buee 3 ouud Sl waa ddigp WY,Y USS
) PP Lguny ;5355 &jguo s+ w93 (jlwo 3D plSin 1S 0,33 1)y 009 S £9, ) G el i
A-:.n; .))|9 o9y (590 |) AS dslad u;l 0139 d)l“""’)'.'?‘) )l o ..\.»Suﬁ uL?:.u‘ odigy dl)g

#include<iostream>
using namespace std;

int main() {
cout << "Hello World!" << endl;
return 0;

Wb e 4l L 9 00,5 Ol isled iy 1) Hello World! pie (gl play

Go=o jl LS ool sl eud plol 1y Jlas] g des 5 Sldas 1L Tl oS Tl 1y ool daliyy (pl anls Jb
aad 5Lid L S 1) FI b w8 L) wis” Lol |y Compile 4 58 Execute

File Edit Search View Project | Execute | Tools
D | ‘:: Compile

L ["Fun F10

A @M ||[wiopeie | compilesRun -

Project Untitle 38 Rebuild Al F12

i @ Syntax Check
@ Syntax Check Current File  Ctrl+F2

T Parameters... "

a Clean

dih Profile Analysis
@ Delete Profiling Information

AStyle  Window Help

=

R I Y B S EYR N

Toggle Breakpoint F4
¥ Debug F5

w9 s 3 JUail g des 55 Oldas (glpal 09 A,Y IS

) Jlail g den 5 Slles oo a5 55000 00> (U5 (S g8 Cuond b m g3 4ol 0oy (ol 15 )5 (ol L



o
|

Vdai Vo

88 Compiler | [ Resources b CompileLog | o Debug | [ Find Results | §] Close

Compilation results...

- Errors: 0

- Warnings: 0

- Qutput Filename: C:\Users\DonAmin\Documents\Untitledl.exe
— Output Size: 1.83216381072938 MiB

- Compilation Time: 0.67s

Shorten compiler paths

< T

Lines 7 Col 2 Selk 0 Lines: 7 Length: 108 Insert Done parsing in 0.016 seconds

+ow—gd b yd Jlail g dear 5 Oldes (glyal 4 A)) IS

A Caddae b Jlail g des 5 llas g 4l ol zud ol didigh US D9 o 0bliie yguai ;3 &S jglailen
Iy Run 4,35 Execute (soie jl cdoliys slynl (gl 0,8 Lal 1y aobp cpl (lgs oo Y cpl il ol oipny plos]
Sl aos 48 59500 Sl a0y HI cpl b (e HLE8 L SO 1) FI0 psbe wST L) w8 Gl

Dgd o 03l LS ol o wlaides oS lasl

B C\Users\DonAmin\Documents\Untitled1.exe |£‘E‘éj

Hello World?

m| s

Process exited after B.B488% seconds with return value 8
[Pre: any key to continue . . .

++ o= gd Lo )3 13> eWw doliyn g1yl asedi Y+, UG

0> i asliyy (slyal 0y jo Hello World! plaw o cuwl oids 1a] JolS jobo dy doliyy duin o0 45 jolailon

FM_M: 4_0‘.’).’ 20 0w uﬁ)m JI9) ] )‘ "\"’l?’@ ‘..\.39.“:@ uﬁ):.,o uLS L))‘ P u.sl.&df d|)>‘ d“).’ !l 00
S enlawl s

9239wl Jlgiag tusmo —¥-0-)
by oo 93 ol Qoo (ol sl sl + g g3 basmo il Jlen o35l Jloog bazes )3 (puagiceli 0550
S sy (JB odigy S aslen U sl s 0jgn Sl bl giagiul Jlghg koo )3 a8 canl
s 05930 S Lo 4 (555 > s g S bl (gl g b 13 a5 b 3 1S sl
08 Jlia 1y Jolye cnl gl Jlogg 53 a2 0o o cdlo
O, USCs) ass” Gl 1y Project a5 g 4y New cowd 4 File (s400 5|



File | Edit View Debug Team Tools Test Anal Window  Help

New 4 Ctrl+Shift+N
Open b A WED Site., Shift+Alt+N
Close % Team Project...
Close Solution 0 File.. Cirl+ |
Save Selected [tems Ctrl+5 Praject From Existing Code...
- '
Save Selected frems As... Get training on new frameworks, languages, and technol
B savean Ctrl+Shift+5 Create a private code repo and backlog for your project
See how easy it is to get started with cloud services
Export Template... Discover ways to extend and customize the IDE
Source Control 3
Page Setup...
Print... Ctrl+P Ready to Cloud-power your experience?
Account Settings... Connect to Azure @
Recent Projects and Seolutions 3
B Eit Alt+F4
L

sl Jlajeg 3 g 0550 S Sl 095 1 Y,) S5

Win32 Console 4,35 Visual C++ cuoud 3 0y 5y (pl 53 355 o0 jL New Project o,y cui 5 opl &
oLzl HelloWorld #U bxl 55 .08 5)lg 1y 055 pU b dls o ol )0 pizres .08 Gl 1) Application

(W) JS8) ol o

r Ny
New Project (0[]
b Recent NET Framewgric 4 - Sortby: Default S Search Installed Templates (Ctrl+£) O -

4 Installed Type: Visual C
Win32 Console Application Visual C++ ype: Visual C++
4 Templates A project for creating a Win32 consale
b Visual C# I J MFC Application Visual C++ application
[Elc]
I Visual Basic
Ty
Win32 Project Visual Co+
A
. &j Empty Project Visual C++
Python
o
b JavaScript 0 Makefile Project Visual C++
b TypeScript
Game
4 Other Project Types
Visual Studio Selutions
Samples
P Online
Click here to go online and find templates.
Y
Name: {[Helloworld ¥ |
e il
oo cAusers\donamin\documents\visual studio 2015\ Projects -
Solution name: HelloWorld reate directory for solution
\ [] Add to source control
p—
o D e |

9235wl Jlg5a9 33 duaa 059, SU Syl 0955 VY, JSUS

a35 0y oy (il Jgl o )3 39 00 Sb e 059 p Sleudal (3,5 asuie (glp s 0 JI8 (I b

() JS5) 4 sl |, Next



Win32 Application Wizard - HelloWorld [

D Welcome to the Win32 Application Wizard

These are the current project settings:

Overview
# Console application

Application Settings
Click Finish from any window to accept the current settings.

After you create the project, see the project's readme. bt file for information about the
project features and files that are generated.

o D |
et

9239wl Jla5a9 33 duaa 059, Oloaid 050y Y,Y UG

(OF,) USE) ao i 1y Next aeSs g 03,5 Jled |, Empty Project 43S ey doxaus 43

Win32 Application Wizard - HelloWorld (2 [z

Application Settings

Owverview Application type: Add common header files for:
() Windows application (|

Application Settings -
(®) Console application ]

Security Development Lifecyde (SDL)
checks

Cron D) ]

9299wl Jla5a9 30 duua 059, Oloadild 050y LV E,Y JSS



N VA

dootdo

Gl e sdigy SO b b s S cpl il i a8 elatled sl odd aidle Las (40505 i cpl &
03,5 cuwly KIS Source Files adg (¢g, Solution Explorer cuewd ;3 I8 ol (gly puS Sl swwgins
(10,) USKS) auS bl 1y New Ttem «, 35 Add cuend 5l o

Solution Explorer

@ o-c a@m|p -

Search Solution Explorer (Ctrl+;)
&1 Sclution 'HelloWorld' (1 project)

4 [%] HelloWorld
& External Dependencies
57 Header Files
[ =B References
4| Resource Files
Il Source Files

Add Ctrl+Shift+A _r
Scope to This Existing ltem... Shift+ Alt+A g
New Solution Explorer View #5  New Filter 3
M cut Crl+X *%  Class.. 1!3
ull Copy Ctrl+C s Resource... &
Paste Ctrl+V
X Delete Del
Rename
& Properties Alt+Enter

9209wl Jlgiag 55 05950 4 e 0igp S (39938 055 10,) JSU

Lol 50) A8 0ylg dude (sodigp (sl pb S g 00,8 Llsesl |y C++ File (.epp) 4ujS osd 5 (s0y50s 52
(8, USE) a6 1y Add 4eSs e (Sl 005 3,9 Main.cpp

|
4 Installed Sort by: | Default - i Search Installed Templates (Ctrl+E) P-
"
“ V"”JI‘ Cer [J o Filetcom Visual C++ Type: Visual Ce+
Creates a file containing C++ source code
Code |—|_t| Header File () Visual C
! -
o ] Header File isua
Resource
Web
Utiity
Property Sheets
Graphics
v Online
Click here to go online and find
Name: ()] |
Location: c:\Users\DonAmin\documents\visual studio 2015\Projects\HelloWorld\ HelloWorld\ - | Browse.
CEY o |

235wl Ulgig )3 095 42 e 0y Sy (39381 0955 N T,) K



zx) Y dad 4

2 aS 110 pMw delyp 8 s .l 0l 03938 05940 4 MAIN.CPP pU 4 Ld> 0859 SO sy pl
asely ol algices Jlo S 035 1y 09 g didgh oxigp cul 53 b (Bpme s gd sl S Ceanid
WY S 50 o 03l (L oyomiy b I8 cpl b (310087 (slynl 9 don 5 F5 5 Clrl slaadS” ylojon 3 i b

apd HLid 1) Yes 48 5 00,5 Jled |, Do not show this dialog again 45 s aslse

Microsoft Visual Studio lﬁ]

This project is out of date:
HelloWorld - Debug Win32

Would you like to build it?

dgui o0 839 daligy g1yl cpdgl 51 i 92350 Jlgiag 43 &S oolim L VY,Y UGS

=z oyl d a8 0g e 03> iuled 0y opl 40 Hello World! play g o0 5L (s 0yomiy asliy (gl b
LAY JS5) Caol ol Tl stwyd 4 doliyy &S

-
ER C\Windows\system32\cmd.exe |£IJ—hJ

Hello Yorld?
Press any key to continue . . .

m/|

a5l Jlghg baee 13 1od pMlw dobiy (gl l s NA)N IS



T dosis Vo

S gl Lo Y0

S 5 03,5 Sbml dya iy Sy il S b )3 (uagiaeliyy sl ad 4 ol ) i o pshailen

3y5-0 o e Ay 45 L) et 93 51 (S sk 5l s 358 0253 1) 039 295 4lai 3590 U5 gl
2l pbgl |y oS des 5 Gllas g o0 (00l

g++ sample01.cpp
clang++ sample01.cpp

D905 0dlatwl jatwd Cpl il lei o 0ad den i 4ol y (gl (gl coles 4o
.Ja.out

ol 0 00l L VR,Y S 3 4ol cpl slyal ogou

™ ® @ ahmad@ahmadET2012A: ~/projects/test

ahmad@ahmadET2012A:~/projects/test$ g++ test.cpp
ahmad@ahmadET2012A:~/projects/test$ ./a.out
Hello World!

ahmad@ahmadET2012A:~/projectsftestS I

oSl bz 43 1Ldd oW a0l (glyat 092w I4,Y S

‘?Jus )L:&LM.’ _1_ ‘

W 056 e I+ w5 50 ol syl pod hiad jd il oads asilejle Cyge pl 4 QLS oyl dsla]
48 3j0sn e 0L 3 kil oSl ALRLS (Byme 4 g Jad D95 0 (S (295 9 52905 L
agitaln H o Lo d Ll (oo a5 SLS (s 5 035 wree sloodls pleztle (elos (giluesly ol
4o gl Olilans 1338 slagi )il p)loa Jad 53 358 00 Cgute (632) sl ()l5) S
SVl elgl o sl (o (o2b) Jluwe & cpl 4 295 b g o giloodly g oad 3l 25 ol ko
2y A i Jad il 0 Sl 3)90 (5L manlie (B 4 ooty Jad et cungidely Sl 5
Pl cg ol J s bl o5 0315 olats ] Ll 5 P8y gonly 5 (ot )5S0l 0235 9 B9 pme Slawo
Mt By 2o PJluwo ot & bdS b8 wsgidel y Slilae 13 Plue 51 (6l Yoomo 45 Cawl Cuonl
5 Al Jo> Ul s 3 mte sl (5313 T slagenly izmad 5 Pl 4355 (0l b o] (ol
P33 s ol Abls (Byne 4 i Juab Colps 3 D9 wguite (pugidaly Clilue ) Cuiibse
J=ad 3 S e d sl puagianlp Sl 0 538000 Gl 9 Cpytene 51 (o Pl oo dblue

dadige 03l 2yd o 2 ES 5l L 3y90 GBS g Aibls ol plgh otan



]

Arefin, A.S., 2006. Art of Programming Contest, Reviewed by Dr. M. Lutfar Rahman and
Forworded by Professor Miguel Revilla, University de Valladolid, Spain, Gyankosh
Prokashoni, Dhaka, Bangladesh, First Ed., ISBN: 984-32-3382-4.

Martin, R.C., 2009. Clean code: a handbook of agile software craftsmanship, Pearson
Education.

Powers, L. & Snell, M., 2015. Microsoft Visual Studio 2015 unleashed 3rd ed., Sams Publishing.

Skiena, S.S. & Revilla, M.A., 2006. Programming challenges: The programming contest
training manual, Springer Science & Business Media.

Stroustrup, B., 2014. Programming. principles and practice using C++ 2nd ed., Pearson
Education.



DA 989 b0 YY

95> 983959 b, Y Jad

0L 4o by (2955 9 (52959 slygiund Dgd e 4By I 2gyd g Wnisdgy el (Spme & Juad ol
S by o Ly an bgoye (sl oS g o 00 prudgi cdiimd odlaiwl BB 35+ w3 &S w
o=l 90 39250 (sl WM cdad 4y Lxiul jo ol odid odly L5 VY SS 0 &S s (o) Colpe s

.)9..»& [ vewe) )J‘_g.)).})l; duw% c.uoy LY 9 JﬁwL;o.J d.ob): “.A)l)ﬁ Aldis

ios_base

ostream istream

streambuf iostream

v L 4 v 2

| filebuf | \ ofstream ‘ ’ fstream | | ifstream |
v v v v

| stringbuf | \ostringstream‘ ’ stringstream | | istringstream |

e 53 (2955 953959 Al S il e Al )Y IS

Wl o] uled LSl a8 aitud  ola WIS d 1, Sils D9 oo a3y 1 Silio Bymo 4y Juad daldl o
o > L g 2l | (s g by 25y o olgiosn o5 05Silad S o ol 1 Lok ) (5l o
905 5 Wlg e 3ylg0 3l syl 50 1w Sile 1 eslawl by sl 1) a8 ) 56 1 wSle j5 oles o iy
g dlge (Gl b Canl (San ablgo 13 ccnl 2 ogdle S godls uagiaalyy sl |y (29 5 5909 b

A uS5kio 5 ealizl 4 )blg 1y Led )] (39,5 b (39,9 Hlibo o



Ygas YT

d)lbwl (29,5 9 (5399 V-
SallS ma g ++ 0 Gohg SLALUS g wb i () 2 28kl (295 5 (63959 LI Gl
..\3)|.) stb) dlhw‘.: C’L 99 u;l RV ub) 4 Joy).o scanf 9 printf éab 99 43943 LS‘)J. Dy )‘5 aQ I) g
MW IPOTAPES %) LQOT slcul guin b isy cpl 0 5 sl 035 piyllas] b 1) Lm‘_'ﬂ L«

o b g3 3,Ibwl (2955 9 (63959 L )5 -V-Y-Y
S lagl (saen Cusl Sl CHAIO™ syl s 4y (0 05 & bigrye (295 5 $9y9 Sygied 655 K4 sl
5,1 5L Ty ol 4 g o 031 gusel Lisu pl 4
printf U -Y-V-)-Y

#include <cstdio>

int main() {
printf("Characters: %c %c \n", 'a', 65);
return 0;
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#include<cstdio>
#include<iostream>
#include<climits>
int main() {
int num = 12;
int* p = &num;
printf("Characters: %c %c \n", 'a', 65);
printf("Decimals: %1d %1d \n", LONG_MIN, LONG_MAX);
printf("Some different radixes: %o %x \n", 100, 100);
printf("Floats: %f %e %E %g \n", 3.141697, 3.141697, 3.141697,
3.141697);
printf("%s \n", "A string");
printf("Pointer: %p \n", p);
printf("%% : %% \n");
return 0;
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#include<cstdio>

#include<iostream>

int main() {
int DW = 5;
printf("Width 5: %@5d \n", 123);
printf("Dynamic Width: %*d \n", DW, 123);
printf("Jusfity: %-5d \n", 123);
printf("Fill with @: %05d \n", 123);
printf("Dynamic Fill: %@*5d \n", DW, 123);
printf("One Space: % d \n", 123);
printf("Sign: %+d \n", 123);
printf("0, ox, eX: %#o ,%#x ,%#X \n", 20, 20, 20);
return 0;
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Output

Width 5: 123

Dynamic Width: 123
Jusfity: 123

Fill with 0: 00123

Dynamic Fill: 00123

One Space: 123

Sign: +123

0, 0x, 0X: 024 ,0x14 ,0X14
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#include<cstdio>

#include<iostream>

int main() {
int DW = 5;
printf("%.d , %.5f , %.5x \n", 123, 123.456, 20);
printf("%.5e \n", 123.456);
printf("%.5s \n", "A String");
printf("%.*s \n", DW, "A String");
printf("%5.15s \n", "Str");
printf("%5.15s \n", "A String");
return 0;
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00123, 123.45600 , 00014
1.23456e+002
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A Str
Str
A String
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#include<cstdio>
#include<iostream>
#include<climits>
int main() {
printf("Short Int: %hd , %hd \n", SHRT_MIN, SHRT_MAX);
printf("Long Int: %1d , %1d \n", LONG_MIN, LONG_MAX);
printf("Long Double: %Lf , %Lf \n", -2547483647.2133,
2647483647.2133);
return 0;

}
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Output

Short Int: -32768 , 32767
Long Int: -2147483648 , 2147483647
Long Double: -2547483647.213300 , 2647483647.213300
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#include <cstdio>
int main() {
char c;
printf("Enter a Character: ");
scanf("%c", &c);
return 0;
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#include<cstdio>
#include<iostream>
int main() {
char arr[6], c;
int num_int;
float num_floatl, num_float2, num_float3;
int oct, hex;
char string[1e0];
printf("Enter a char, 6 char: ");
scanf("%c", &c);
scanf("%6c", arr);

printf("\nEnter an int, float, float with e, float with E: ");

scanf("%d %f %e %E", &num_int, &num_floatl, &num_float2,
&num_float3);

printf("\nEnter an oct, hex: ");

scanf("%o %x", &oct, &hex);

printf("\nEnter a string: ");

scanf("%s", string);

return 0;
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#include <cstdio>

int main() {
char string[100];
scanf("%[~\n]", string);
printf("You Entered: %s\n", string);
scanf("%*d");
scanf("%[abcd]", string);
printf("Filter Result: %s\n", string);
return 0;
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scanf("%[abcd]", string);
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scanf("%[~\n]", string);
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scanf("%*d");
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#include<cstdio>
int main() {
char c;
printf("Enter a char: ");
¢ = getchar();
printf("Your entered: %c\n", c);
return 0;
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#include<cstdio>
int main() {
char c = 'H';
char string[] = "\nHello world!";
putchar(c);
puts(string);
return 0;
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void perror(const char * str);
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#include <cstdio>
int main() {
FILE * pFile;
pFile = fopen("unexist.txt", "r");
if (pFile == NULL)
perror("The following error occurred");
else
fclose(pFile);
return 0;
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Output

The following error occurred: No such file or directory
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bool short unsigned short int
unsigned int long unsigned long float
double long double void *
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#include <iostream>
using namespace std;
int main() {

char c;

int i;

long 1;

cin >> ¢;

cin >> i >> 1;

cout << c << " "

return 0;

<< i <« << 1 << endl;

}
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#include <iostream>

using namespace std;

int main() {
bool bl, b2, b3, b4;
cin >> bl >> b2;
cin >> boolalpha >> b3 >> b4;
cout << endl;
cout << boolalpha << bl <«
cout << noboolalpha << b3 <«

<< b2 << endl;
" " << b4 << endl;

return 0;
}
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#include <iostream>
using namespace std;
int main() {
char a, b, c;
cin >> skipws >> a >> b >> c;
cout << a << b << ¢ << endl;
cin >> noskipws >> a >> b >> c;
cout << a << b << c << endl;
cout << (int)a << (int)b << (int)c << endl;

return 0;
}
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#include <iostream>
using namespace std;
int main() {
int i1, i2, i3;
cin >> hex >> i1l >»> oct >> i2 >> dec >> i3;

cout << dec << i1 << " " << 12 << " " << i3 << endl;
return 0;
}
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#include <iostream>
using namespace std;
int main() {
double s = 1.0;
cout << fixed << s << endl;
cout << scientific << s << endl;
return 0;
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#include <iostream>

using namespace std;

int main() {
int num = 123;
cout.width(10);
cout << right << num << endl;
cout << left << num << endl;
return 0;
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#include <iostream>
using namespace std;
int main() {
double f = 3.14159;
cout.precision(5);
cout << f << endl;
cout.precision(10);
cout << f << endl;
cout << fixed;
cout << f << endl;
return 0;
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int get();

get(char& c);

get(char* s, streamsize n);

get(char* s, streamsize n, char delim);
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#include <iostream>
using namespace std;
int main() {
char c1, c2;
char arri[10], arr2[10];
char delim = 't';
cl = cin.get();
cin.get(c2);
cin.get(arrl, 5);
cin.get(arr2, 10, delim);
cout << "cl: " << cl1 << endl;
cout << "c2: " << c2 << endl;
cout << "arrl: " << arrl << endl;
cout << "arr2: << arr2 << endl;

return 0;
}
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Input QOutput
SampleString cl: S
c2: a
arrl: mple
arr2: S

¥ Delimiter
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getline(char* s, streamsize n);
getline(char* s, streamsize n, char delim);
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read(char* s, streamsize n);
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#include <iostream>
using namespace std;
int main() {
char fname[256], lname[256], cname[7];
cin.getline(fname, 256);
cin.getline(lname, 256);
cin.read(cname, 4);
cin.read(cname + 4, 2);
cname[6] = O;
cout << "First name:
cout << "Last name:
cout << "Country name:

<< fname << endl;
<< lname << endl;
" << chame << endl;

return 0;
}
Input Output
Amin First name: Amin
Babadi Last name: Babadi
IranIR Country name: IranIR
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#include <iostream>
using namespace std;
int main() {
char c;
int n;
char str[256];
cout << "Enter a number or a word: ";
c = cin.get();
if ((c >= '90") && (c <= '"9")) {
cin.putback(c); //or cin.unget()
cin >> n;
cout << "You have entered number

<< n << endl;

}
else {
cin.unget(); //or cin.putback (c);
cin >> str;
cout << " You have entered word " << str << endl;
}
return 0;
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#include <iostream>
#include <fstream>
using namespace std;
int main() {
std::ifstream fin("test.txt", std::ifstream::binary);
if (fin) {
fin.seekg(@, fin.end);
int length = fin.tellg();
cout << "Length of file is: " << length << endl;

}

return 0;
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#include <iostream>

using namespace std;

int main() {
char first, second;
first = cin.get();
cin.ignore(1000, '\n');
second = cin.get();
cout << "The first word began by
cout << "The second word began by
return 0;

<< first << endl;
<< second << endl;
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#include <iostream>
using namespace std;
int main() {
char c = 'C';
char eol = '"\n';
char arr[12] = "Write Array";
arr[11] = '\n';
cout.put(c);
cout.put(eol);
cout.write(arr, 12);
return 0;
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#include <iostream>

using namespace std;

int main() {
cout << "print in standard output" << endl;
cerr << "print in error output" << endl;
clog << "print in log output" << endl;
return 0;
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#include <fstream>
using namespace std;
int main() {
ifstream fin("Input.txt");
ofstream fout("Output.txt");
fout << "Write In Output File" << endl;
int ReadedNum;
fin >> ReadedNum;
return 0;
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Write In Output File
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#include <iostream>
#include <string>
using namespace std;
string str = "String P1";
int main() {
cout << "The result of comparison of two strings is:
"s") << endl;

<< (str <

str += " String P2";

cout << str << endl;

return 0;
}
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Output
The result of comparison of two strings is: 1
String P1 String P2
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#include <iostream>
#include <string>
using namespace std;
string str = "String P1";
int main() {
string strl = "ABC";
string str2 = "DEF";
cout << "Result of comparing Strl with Str2:
<< endl;
return 0;

<< strl.compare(str2)

}
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QOutput

Result of comparing Strl with Str2: -1
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#include <iostream>
#include <string>
using namespace std;
int main() {
string strl = "ABC";
string str2 = "DEF";
cout << "Str2 Concat to Strl: " << strl.append(str2) << endl;
return 0;
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QOutput

Str2 Concat to Str1: ABCDEF
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#include <iostream>

#include <string>

using namespace std;

int main() {
string strl = "ABCDEF";
cout << "Find a SubStr In Strl: " << strl.find("DEF", @) << endl;
return 0;
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Output

Find a SubStr In Strl: 3
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#include <iostream>
#include <string>
using namespace std;
int main() {
string strl = "ABCDEF";
cout << "SubStr Searching Result: " << ((strl.find("DEF", @) ==
string::npos) ? "False" : "True") << endl;
return 0;
}
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QOutput

SubStr Searching Result: True
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#include <iostream>
#include <string>
using namespace std;
int main() {
string strl = "ABCDEF";
cout << "Insert SubStr in Strl: " << strl.insert(3, "SubStr") <<
endl;
return 0;

}
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Output

Insert SubStr in Strl: ABCSubStrDEF
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#include <iostream>

#include <string>

using namespace std;

int main() {
string strl = "ABCDEF";
cout << "Length of Strl: " << stril.length() << endl;
return 0;
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QOutput

Length of Stri: 6
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virtual void func() = 0;
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#include <fstream>
using namespace std;
int main() {
fstream files("file.txt");
filebuf* fb;
fb = files.rdbuf();
/7.
files.close();
return 0;
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#include <fstream>
using namespace std;
int main() {
ifstream is("file.txt");
filebuf* fb;
fb = is.rdbuf();
/...
fb->close();
return 0;




I YJad €4

‘) L)] a 04 J._.‘ps filebuf u‘y@ c(lS UMQ‘ ‘n‘.i».m L><.u] ).)) a.bs)) uy&l f‘.i.db Jel o..\:9)4 L)')){ )b d‘.> LY
g0 )'lg s Q;"I 35ke

#include <fstream>
using namespace std;
int main() {
ifstream is;
filebuf* fb;
fb = is.rdbuf();
fb->open("file.txt", ios::in);
//...
fb->close();
return 0;
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#include <iostream>
#include <fstream>
using namespace std;
int main() {
long size;
filebuf* pbuf;
fstream filestr("file.txt");
pbuf = filestr.rdbuf();
size = pbuf->pubseekoff(0, ios base::end);
filestr.close();
cout << "size of file is
return 0;

<< size << endl;
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#include <iostream>

#include <fstream>

using namespace std;

int main() {
int n;
filebuf* pbuf;
char buffer[10];
fstream filestr("file.txt");
pbuf = filestr.rdbuf();
pbuf->pubseekpos(10);
pbuf->sgetn(buffer, 9);
buffer[9] = "\0';
filestr.close();
cout << buffer << endl;
return 0;
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#include <iostream>

#include <fstream>

using namespace std;

int main() {
filebuf* pbuf;
ofstream ostr("File.txt");
pbuf = ostr.rdbuf();
pbuf->sputn("First sentence\n", 15);
pbuf->pubsync();
pbuf->sputn("Second sentence\n", 16);
ostr.close();
return 0;
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#include <iostream>
#include <fstream>
using namespace std;
int main() {
char ch;
filebuf* pbuf;
ifstream istr("file.txt");
pbuf = istr.rdbuf();
//Read 1
do {
ch = pbuf->sgetc();
cout << ch;
}while (pbuf->snextc() != EOF);
cout << endl << endl;
//Read 2
pbuf->pubseekoff(0, ios_base::beg);
while ((ch = pbuf->sbumpc()) != EOF)
cout << ch;
istr.close();
return 0;
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#include <iostream>

#include <fstream>

using namespace std;

int main() {
char ch;
filebuf* pbuf;
ifstream istr("file.txt");
pbuf = istr.rdbuf();
char content[11];
pbuf->sgetn(content, 10);
content[10] = '\n’';
cout.write(content, 11);
istr.close();
return 0;
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#include <iostream>

#include <fstream>

using namespace std;

int main() {
char temp[] = "sample text";
filebuf* pbuf;
ofstream ostr("test.txt");
pbuf = ostr.rdbuf();
pbuf->sputc('\n');
pbuf->sputn(temp, sizeof(temp) - 1);
ostr.close();
return 0;
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#include <iostream>
#include <fstream>
using namespace std;
int main() {
char temp[] = "sample text";
int i = 0;
filebuf* pbuf;
ofstream ostr("test.txt");
pbuf = ostr.rdbuf();
//Write 1
for (i = 0; i < sizeof(temp) - 1; i++)
pbuf->sputc(temp[i]);
//Write 2
pbuf->sputn(temp, sizeof(temp) - 1);
ostr.close();
char buffer[20];
ifstream istr("test.txt");
pbuf = istr.rdbuf();
for (i = 0; i < 3; i++)
buffer[i] = pbuf->sbumpc();
buffer[i] = ©;
cout << buffer << "\t';
pbuf->sungetc();
cout << char(pbuf->sbumpc()) << "\t';
cout << char(pbuf->sbumpc()) << "\t';
// unget last char (x)
pbuf->sputbackc('p');
cout << char(pbuf->sbumpc()) << "\t';
// fail to unget last char (e)
pbuf->sputbackc('t");
cout << char(pbuf->sbumpc()) << "\t' << endl;
istr.close();
return 0;
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#include <iostream>
#include <cstdio>
using namespace std;
int main() {
char ch;
long n;
streambuf * pbuf;
pbuf = cin.rdbuf();
do {
ch = pbuf->sbumpc();
if ((ch >= '0") && (ch <= '9")) {
pbuf->sungetc();

cin >> n;
cout << "You entered number " << n << endl;
break;
}
} while (ch != EOF);
return 0;
}
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#include <iostream>

#include <sstream>

#include <string>

using namespace std;

int main() {
char temp[] = "sample text";
stringbuf sbuf;
sbuf.sputn(temp, sizeof(temp) - 1);
sbuf.sputn("\nadd new text in new line\n", 26);
string strall = sbuf.str();
cout << strall;
return 0;
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FILE * fopen(const char* filename, const char* mode);
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errno_t fopen_s(FILE **_ Stream, const char *_FileName, const char
* Mode);
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int fclose(FILE* stream);
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#include <iostream>
#include <sstream>
#include <string>
using namespace std;
int main() {
FILE* FileIn;
FILE* FileOut;
char name[100];
FileIn = fopen("in.txt", "r"); //fopen_s(&FileIn, "in.txt", "r");
FileOut = fopen("out.txt", "w"); //fopen_s(&FileOut, "out.txt","r");
for (int n = 0; n < 3; n++) {
fscanf(FileIn, "%s", name);
fprintf(FileOut, "Name %d [%-10.10s]\n", n, name);
}
fclose(FilelIn);
fclose(FileOut);
return 0;
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#include <iostream>
using namespace std;
int main() {
FILE* pFile;
pFile = fopen("File.txt", "rb"); //fopen_s(&pFile, "File.txt","rb");
long n = 0;
while (!feof(pFile)) {
fgetc(pFile);
n++;
}
fclose(pFile);
printf("Total number of bytes: %d\n", n - 1);
return 0;
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int fgetc(FILE* stream);
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char* fgets(char* str, int num, FILE* stream);
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#include <iostream>

using namespace std;

int main() {
char stri[5], str2[5];
FILE* pFile;
pFile = fopen("File.txt", "r"); //fopen_s(&pFile, "File.txt", "r");
fgets(strl, 5, pFile);
fgetc(pFile);
fgets(str2, 5, pFile);
fclose(pFile);
printf("1: %s\n", strl, str2);
printf("2: %s\n", strl, str2);

return 0;
}
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#include <iostream>

using namespace std;

int main() {
FILE* pFile;
char sentence[256];
pFile = fopen("file.txt", "a"); //fopen_s(&pFile, "file.txt", "a");
printf("Enter sentence to append: ");
fgets(sentence, 255, stdin);
fputc('\0@', pFile);
fputs(sentence, pFile);
fclose(pFile);
return 0;
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int fseek(FILE* stream, long int offset, int origin);
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fseek(stream, @, SEEK SET);
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#include <iostream>
using namespace std;
int main() {
FILE* pFile;
pFile = fopen("File.txt", "w"); //fopen_s(&pFile, "File.txt", "w");
fputs(" This is an apple.", pFile);
rewind(pFile);
fputs("1.", pFile);
fseek(pFile, 11, SEEK_SET);
fputs(" sam", pFile);
fseek(pFile, ©, SEEK_END);
fprintf(pFile, "\nSize of me without current line: %ld Bytes",
ftell(pFile));
fclose(pFile);
return 0;
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#include <iostream>
using namespace std;
int main() {
FILE* pFile;
pFile = fopen("File.txt", "r"); //fopen_s(&pFile, "File.txt", "r");
fputc('x', pFile);
if (ferror(pFile))
perror("Error Writing to File.txt");
clearerr(pFile);
if (ferror(pFile))
perror("Error Writing to File.txt");

fclose(pFile);
return 0;
}
il Sy opl 4 diged ol (295
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Error Writing to File.txt: Bad file descriptor
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#include <iostream>
using namespace std;
int main() {
FILE *pFilel, *pFile2;
pFilel = fopen("Filel.txt", "w");//fopen_s(&pFilel,"Filel.txt","w");
pFile2 = fopen("File2.txt", "w");//fopen_s(&pFile2,"File2.txt","w");
fputs("stringl", pFilel);
fputs("string2", pFile2);
fflush(pFilel);
fflush(NULL);
fclose(pFilel);
fclose(pFile2);
return 0;
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#include <iostream>

#include <fstream>

#include <string>

using namespace std;

int main() {
fstream file_r, file_w;
file_r.open("filein.txt", fstream::in);
file_w.open("fileout.txt", fstream::out);
string strin = "";
string strout = "this is a sample”;
file_r >> strin;
file_w << strout << endl;
file_r.close();
file_w.close();
return 0;

" Input/Output File Stream
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#include <iostream>
#include <fstream>
#include <string>
using namespace std;
int main() {
fstream filestr("File.txt");
if (filestr.is_open())
cout << "File successfully opened" << endl;
else
cout << "Error opening file" << endl;
return 0;
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#include <iostream>

#include <fstream>

using namespace std;

int main() {
int length;
char* buffer;
ifstream is;
is.open("File.txt", fstream::binary);
is.seekg(@, ios::end);
length = is.tellg();
is.seekg(@, ios::beg);
buffer = new char[length];
is.read(buffer, length);
is.close();
cout.write(buffer, length);
cout << endl;
return 0;
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#include <iostream>
#include <fstream>
#include <string>
using namespace std;
int main() {

string strin =

string strout = "this is a sample”;

fstream file_rw("File.txt", fstream::out | fstream::in);

file_rw << strout;

file_rw.flush();

file_rw.seekg(@, fstream::beg);

file_rw >> strin;

file_rw.close();

return 0;
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#include <sstream>
using namespace std;
int main() {
stringstream ssl("stringl stream");
stringstream ss2;
ss2.str("string2 stream");
return 0;
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rdbuf()->str();
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#include <iostream>
#include <sstream>
using namespace std;
int main() {
stringstream ssnums("123+45*9/2678");
int num = 9;
char c;
while (ssnums.good()) {
c = ssnums.get();
if (c >= '0" && c <= '9") {
ssnums.unget();
ssnums >> num;

cout << "number: " << num << endl;
else
cout << "operator: " << c << endl;
return 0;
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Output

number: 123
operator : +

number: 45
operator : *
number: 9
operator : /
number: 2678
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#include <iostream>

#include <sstream>

using namespace std;

int main() {
stringstream ssnums("123 45 9 2678");
int num = @, counter = 1;
while (ssnums >> num)

cout << "number "

return 0;

<< counter++ << << num << endl;

il 5 Oygo 4SS opl (295

Output

number 1: 123
number 2: 45
number 3: 9
number 4: 2678
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#include <iostream>
#include <sstream>
using namespace std;
int main() {
stringstream ssnums("123 45 9 2678");
int num = @, counter = 1;
while (!ssnums.eof()) {
ssnums >> num;
cout << "number

<< counter++ << << num << endl;

}

return 0;

}

WS gl (gdm Jlio 4y 3,8 daled Ly o true s fail pop Jlide S Canled 3 1y o 2B (g00ls £45 31

#include <iostream>
#include <sstream>
using namespace std;
int main() {
stringstream ssnums("abc");
int num = 9;
ssnums >> num;
if (ssnums.fail())
cout << "bad variable type requested!" << endl;
return 0;
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if (!ssnums)
cout << "bad variable type requested!" << endl;
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Input QOutput

This is a sample text This is a sample text

Previous line left empty Previous line left empty
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INT (gdidsy 4 auS By sl ol (130l LONG L (29,5 5 0 INT sladid) (sdod a5 Colas oyl
LONGERANET ;4L INTERANET (gaid, 13 INT (e diged gl sl 1500 o jl S b
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Input

Output

INT a=0, b=0;

// this line is a comment for INT vars

for (INT i=0; i<10; i++) {
a=a+1;
b*=2+ a;

¥

cout << “integers: ” << endl;

cout <<a<< ““<<b<<end,

LONG a=0, b=0;

// this line is a comment for LONG vars

for (LONG i=0; i<10; i++) {
a=a+1;
b*=2+a;

}

cout << “integers: " << end|;

cout <<a<< “"“<<b<<end,
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12+11*%2-4 -10
2-4> -2
11-2 > -22

12+(-22) > -10
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Input Output

5 NAME SCORE SS RR MM RANK PC
A5B1 A 6 9 4 5 1 2

A4C3 C 6 8 6 2 2 3

B1C2 B 3 4 8 4 3 3

B2D1 D 0 2 5 -3 4 2
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> 2297.0716
1427 0 936297014.1164
0.0000
876652098643267843 37.7757
5276538
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5 1
11
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8 8
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20 123456
20 7
19 8
18 9
17 10

161514131211
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Stroustrup, B., 2014. Programming: principles and practice using C++ 2nd ed., Pearson

Education.
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#include <iostream>
#include <list>
using namespace std;
int main() {
list<int> first;
list<int> second(4, 100);
list<int> third(second.begin(), second.end());
list<int> fourth(third);
int myints[] = {16, 2, 77, 29},
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list<int> fifth(myints, myints + sizeof(myints) / sizeof(int));

cout << "The contents of fifth list are: ";

for (list<int>::iterator it = fifth.begin(); it != fifth.end();it++)
cout << *it << " "

cout << endl;

return 0;
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list<int> first;
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list<int> second(4, 100);
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list<int> third(second.begin(), second.end());

D9 0 03l 48 fourth cud o 1 third ca Glgise pyles jewd (o

list<int> fourth(third);

aS myints pb 4 bl 4]l G 1ol a5 &g ol 0 ool o A5 @glize S5 & fifth )] LS 28 s
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int myints[] = {16, 2, 77, 29};
list<int> fifth(myints, myints + sizeof(myints) / sizeof(int));
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for (list<int>::iterator it = fifth.begin(); it != fifth.end();it++)

cout << *it <« 5
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(it!=fifth.end()) > 5" salgs
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#include <iostream>
#include <list>
using namespace std;
int main() {
list<int> mylist(1, 50);
mylist.push_back(49);
mylist.push_front(60);
for(list<int>::iterator it= mylist.begin(); it!= mylist.end(); it++)

cout << *it << " ";
cout << endl;
return 0;
}
Dy Wl ©ygo & JE S (295
Output

60 50 40
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#include <iostream>

#include <list>

using namespace std;

int main() {
list<int> mylist(1, 50);
mylist.push_back(40);
mylist.push_front(60);
mylist.pop_front();
mylist.pop_back();
for(list<int>::iterator it= mylist.begin(); it!= mylist.end(); it++)

cout << *it << " "

cout << endl;
return 0;
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#include <iostream>

#include <list>

using namespace std;

int main() {
list<int> mylist(1, 50);
mylist.push_back(49);
mylist.push_front(60);
mylist.remove(490);
for(list<int>::iterator it= mylist.begin(); it!= mylist.end(); it++)

cout << *it << " "

cout << endl;
return 0;

by ool S o Blo 1y s 039 oy sl &S oo paie &b opl 0yl b 54,8 remove_if &b
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int myints[] = {15, 36, 7, 17, 20, 39, 4, 1};
list<int> mylist(myints, myints + 8);
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bool single digit(const int& value) {
return (value < 10);

}

3,5 Gl G 1 )5 Ve ) 208 (ylie &S (g polis g om p5ed ol b Jbs

mylist.remove_if(single_digit);
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class is_odd {

public:
bool operator() (const int& value) {
return (value % 2) == 1;
}
}s

Dad o Bl Cand 515,8 1olie jgtwd cpl jl ealaiwl b clls ol yo

mylist.remove_if(is_odd());
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#include <iostream>
#include <list>
using namespace std;
int main() {
list<int> mylist;
int sum(9);
for (int i = 1; i <= 10; i++)
mylist.push_back(i);
while (Imylist.empty()) {
sum += mylist.front();
mylist.pop_front();
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cout << "total:
return 0;

<< sum << endl;

WS o Bla 1y Cund JD 39390 puolic den Clear xbs

mylist.clear();

LS U e Sl b paie Gls coblB uiomen AS o GBls asube uabse 1) (o ais erase mb
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#include <iostream>

#include <list>

using namespace std;

int main() {
list<int> mylist;
list<int>::iterator itl, it2;
for (int i = 1; i < 10; i++)

mylist.push_back(i * 10);

itl = it2 = mylist.begin();
advance(it2, 6);
++itl;
itl = mylist.erase(itl);
it2 = mylist.erase(it2);
++itl;
--it2;
mylist.erase(itl, it2);
return 0;

sy opl S e Bl ) (WS o 5Ll pod yuaie i) Cowl (Ve 202) ¥ CurBse 43 oS (gpaie L &S
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#include <iostream>
#include <list>
using namespace std;
int main() {
list<int> mylist;
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for (int i = 1; i < 10; i++)

mylist.push_back(i); // 123456789
mylist.resize(5); // 12345
mylist.resize(8, 100); // 12345 100 100 100
mylist.resize(12); // 12345 100 100 100 © © 0 ©
return 0;

S O dn |y ol 03105) s (395 00 A ol G 03151) dmd o )8 cend 3 1, ALY lael jlel > LB S
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#include <list>
using namespace std;
int main() {
list<int> mylist;
for (int i = 1; i < 10; i++)

mylist.push_back(i); // 123456789
mylist.reverse(); // 987654321
return 0;
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#include <list>
using namespace std;
int main() {
list<int> first(3, 100); // 100 100 100
list<int> second(5, 200); // 200 200 200 200 200
list<int>::iterator it;
first.swap(second); // first: 200 200 200 200 200
// second: 100 100 100
return 0;

J»fu.a Iy (gm0 Q)yoé\g‘)w).) d9>g0 Lng).«c».C sort @L

#include <list>

using namespace std;

int main() {
list<string> mylist;
mylist.sort();
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return 0;

Sye |y S )3 39290 (sl paic oy johay g dLdgl Cund (S5 pe il (D)l (AU ASIF e (inen
D503 5y (J93 Spgo ar]) ol )3 3290 (slbpals g 03,8 Sl At g5 3l St (o0 WigeS (Sl S
8l G )3 39290 sl paic g9 1 63959 el ¥ > g 039 DOOI 95 jl bl dbgiye @b (295 95

#include <iostream>
#include <list>
#include <string>
using namespace std;
bool compare_items(string first, string second) {
if (first.compare(second) < 0)
return false;
else
return true;
}
int main() {
list<string> mylist;
mylist.push_back("A");
mylist.push_back("D");
mylist.push_back("B");
mylist.push_back("C");
mylist.sort(compare_items);
return 0;

AsS include 1, string wolyw b String (oMS (6,5 54 (¢lp a5 0iS an g
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mylist.unique();
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#include <iostream>
#include <list>
using namespace std;
class is _near {
public:
bool operator() (double first, double second) {
return (fabs(first - second)<5.0);
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}
}s
int main() {
double mydoubles[] = {12.15, 2.72, 73.e, 12.77, 3.14,
12.77, 73.35, 72.25, 15.3, 72.25};
list<double> mylist(mydoubles, mydoubles + 10);
mylist.sort(); //2.72, 3.14, 12.15, 12.77, 12.77,
//15.3, 72.25, 72.25, 73.0, 73.35
mylist.unique(is_near());//2.72, 12.15, 72.25
return 0;
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#include <iostream>
#include <list>
using namespace std;
int main() {
list<int> mylist;
mylist.push_back(10);
while (mylist.back() != 0)
mylist.push_back(mylist.back() - 1);
//16 9876543210
return 0;
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#include <iostream>

#include <list>

using namespace std;

int main() {
list<int> first;
first.push_back(1000);
first.push_back(100);
first.push_back(10);
list<int> second;

second = first; // second = {1000, 100, 10}
first = list<int>(); // first = {}
return 0;
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#include <stack>

using namespace std;

int main() {
stack<int> st;
return 0;
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#include <iostream>

#include <stack>

using namespace std;

int main() {
stack<int> st;
st.push(100);
st.push(200);
st.push(300);
cout << st.size() << endl;
while (!st.empty()) {

cout << st.top() << endl;

, st.pop();

return 0;
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#include <iostream>

#include <queue>

using namespace std;

int main() {
queue<int> que;
que.push(100);
que.push(200);
que.push(300);
cout << que.size() << endl;
while (!que.empty()) {

cout << que.front() << endl;

, que.pop();

return 0;
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#include <set>

using namespace std;

int main() {
set<int> first;
return 0;
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#include <set>

using namespace std;

int main() {
int myints[] = {10, 20, 30, 40, 50};
set<int> second(myints, myints + 5);
set<int> third(second);
return 0;
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#include <set>

using namespace std;

int main() {
int myints[] = {10, 20, 30, 40, 50};
set<int> second(myints, myints + 5); // 10 20 30 40 50
set<int>::iterator itl = second.begin();
set<int>::iterator it2 = second.end();
advance(itl, 1);
advance(it2, -1);
set<int> fourth(itl, it2); // 20 30 40
return 0;
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struct classcomp {
bool operator() (const TYPE& lhs, const TYPE& rhs) const {
return true OR false;
}

s

023 Egl9e (M Jde) Sy w4 ) degeime polie g9 TYPE (sladals sl 4 YU jlsbo
el Ol Slas gaze panlsd oo 5 il ©y90 (il & (5 53 )L S

struct stsample {
int num;
string str;

}s
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struct classcomp {
bool operator() (const stsample& lhs, const stsample& rhs) const {
return lhs.num < rhs.num;

}
}s
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set<stsample, classcomp> stcontent;
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#include <iostream>
#include <set>
#include <string>
using namespace std;
struct stsample {
int num;
string str;
3
struct classcomp {
bool operator() (const stsample& lhs, const stsample& rhs) const {
return lhs.num < rhs.num;

}

}s

int main() {
stsample mystruct[3];
mystruct[@].num = 10;
mystruct[@].str = "str2";
mystruct[1].num = 5;
mystruct[1].str = "stri";
mystruct[2].num = 15;
mystruct[2].str = "str3";
set<stsample, classcomp> stcontent;
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for (int i = 0; i < 3; i++)
stcontent.insert(mystruct[i]);

for (set<stsample, classcomp>::iterator it = stcontent.begin();
it != stcontent.end(); it++)
cout << (*it).num << ": " << (*it).str << endl;

return 0;
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5: str1
10: str2
15: str3
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bool fncomp(const stsample& lhs, const stsample& rhs) {
return lhs.num < rhs.num;

}
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bool(*fn)(const stsample&, const stsample&) = fncomp;
set<stsample, bool(*)(const stsample&, const stsample&)> stcontent(fn);
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bool(*)(const stsample&, const stsample&)
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set<stsample, bool(*)(const stsample&, const stsample&)> stcontent(fn);
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#include <iostream>
#include <set>
using namespace std;
int main() {
int myints[] = {75, 23, 65, 42, 13};
set<int> myset(myints, myints + 5);
set<int>::iterator it;
cout << "myset contains:";
for (it = myset.begin(); it != myset.end(); it++)

cout << " " << *it;
cout << endl;
return 0;
}
Dy dnlys Sygo ol 4 B A5 (295
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myset contains: 13 23 42 65 75
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#include <iostream>
#include <set>
using namespace std;
int main() {
set<int> myset;
for (int i = 1; i <= 5; i++)
myset.insert(i * 10);
if (myset.find(20) != myset.end())
cout << "20 exists in set." << endl;
if (myset.find(60) == myset.end())
cout << "60 does not exist in set.
return 0;

<< endl;
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#include <iostream>
#include <set>
using namespace std;
int main() {
set<int> myset;
for (int i = 1; i <= 5; i++)
myset.insert(i * 10);
if (myset.count(20) == 1)
cout << "20 exists in set.
if (myset.count(60) == 9)
cout << "60 does not exist in set.
return 0;

<< endl;

<< endl;
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#include <set>

using namespace std;

int main() {
set<int> myset;
setcint>::iterator it;
pair<set<int>::iterator, bool> ret;
for (int i = 1; i <= 5; i++)

myset.insert(i * 10); //10 20 30 40 50
ret = myset.insert(20); //no new element inserted
if (ret.second == false)

it = ret.first; //"it" now points to element 20
myset.insert(it, 25); //max efficiency inserting
myset.insert(it, 24); //max efficiency inserting
myset.insert(it, 26); //no max efficiency inserting
int myints[] = { 5,10,15 }; //10 already in set, not inserted
myset.insert(myints, myints + 3); //5 10 15 20 24 25 26 30 40 50
return 0;

J.:l.))fL;a)J .))5 )|)5 A4S gaxo yd Julyuo JS‘) u.:lm)..m.c sy u’).uua) maX_SiZe G)Lv

#include <iostream>
#include <set>
using namespace std;
int main() {
set<int> myset;
if (myset.max_size() > 1000) {
for (int i = @; i < 1000; i++)
myset.insert(i);
cout << "The set contains 1000 elements.\n";
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else
cout << "The set could not hold 1000 elements.\n";
return 0;

CuilsS —o-Y

L aled 00y puided Juad o )3 &S Canl (gilwpn > Joda (g0l yleid b dsliie CiblSS 0ald (loxd L
S 51 S (6085 15 50 CudlSS S e s (il yd Jgdn Ale (Sgy0 e 4 CldlSS &S coglas oy
B i g oo 03y )5 4 USG guae 6 13,8 Sasde ¢l S e el b 4 basye (slaedly g la
A d (Bl 1o las o |y Cils 0,8 (5 pidey iged (gl g o didlid 263 WIS bawgs yuaic
08l oyledds cplpls cCanl [ases G 4y aitie a5 ojledds j aST Cunily ol ds x8s G CleMbl 6l S
85 s > pased e S Gl e )
5l Candylie Bl )3 wre (S 93 o

IV UL,.&: .L.lf dl)b sl )'l EFas 90 gud LS.: L;Lm..\:.lf—\

Caol 0313 G 5 4SS (gl guie oY
Gygmo do Gl )0 D990 (slbyuaic L0 S include 1) map 2l 0L el oS (6,5,8 4 sl
s i Syl GBS a0l e Wl pe e (S35r0 Spge d GLBML G 2800
o ol ol ond 418 3 a5 15 jelate cpl (sl paIr wMS (o] 4 bgsye (godld g AS) e o JuSCiS
208 dn g5 ool dged cpl &y S pl (655 54 gly ] can S iSO gae ja oS

#include <iostream>

#include <map>

using namespace std;

int main() {
pair<char, int> p1;
pl.first = 'a';
pl.second = (int) 'a’;
cout << "Key:"
return 0;

<< pl.first << ", Value:

<< pl.second << endl;
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#include <iostream>
#include <map>
using namespace std;
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int main() {
pair<char, int> p1;
pair<char, int> p2;
pl.first = 'a';
pl.second = (int) 'a‘;
p2.first = 'A';
p2.second = (int) 'A‘;

cout << "1. " << "Key:" << pl.first << ", Value:" << pl.second <<
endl;

cout << "2. " << "Key:" << p2.first << ", Value:" << p2.second <<
endl;

swap(pl, p2);

cout << "After swapping: " << endl;

cout << "1. " << "Key:" << pl.first << ", Value:" << pl.second <<
endl;

cout << "2. " << "Key:" << p2.first << ", Value:" << p2.second <<
endl;

return 0;
}
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Output

1. Key:a, Value:97
2. Key:A, Value:65
After swapping:

1. Key:A, Value:65
2. Key:a, Value:97
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#include <iostream>
#include <map>
using namespace std;
int main() {
map<char, int> first;
first['a'] = 10;

first['b'] = 30;
first['c'] = 50;
first['d'] = 70;
return 0;
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#include <iostream>

#include <map>

using namespace std;

int main() {
map<char, int> first;
first['a'] = 10;
first['b'] = 30;
first['c'] 50;
first['d'] = 70;
map<char, int> second(first.begin(), first.end());
map<char, int> third(second);
return 0;
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#include <iostream>

#include <map>

using namespace std;

bool fncomp(char lhs, char rhs) {
return lhs < rhs;

}

struct classcomp {
bool operator() (const char& lhs, const char& rhs) const {

return lhs<rhs;

}

s

int main() {
map<char, int, classcomp> fourth;
bool(*fn_pt)(char, char) = fncomp;
map<char, int, bool(*)(char, char)> fifth(fn_pt);
return 0;
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#include <iostream>
#include <map>
using namespace std;
int main() {
map<char, int> mymap;
map<char, int>::iterator it;
mymap['b'] = 100;
mymap['a'] 200;
mymap[‘c'] = 300;
for (it = mymap.begin(); it != mymap.end(); it++)
cout << (*it).first << " => " << (*it).second << endl;
return 0;
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#include <iostream>

#include <map>

using namespace std;

int main() {
map<char, int> mymap;
mymap[‘a'] = 100;
cout << mymap[‘'a'] << endl;
mymap[‘a'] = mymap['a'] + 200;
cout << mymap['a'] << endl;
return 0;
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#include <iostream>

#include <map>

using namespace std;

int main() {
map<char, int> mymap;
map<char, int>::iterator it;
pair<map<char, int>::iterator, bool> ret;
mymap.insert(pair<char, int>('a', 100));
mymap.insert(pair<char, int>('z', 200));
ret = mymap.insert(pair<char, int>('z', 500));
if (ret.second == false) {

cout << "element 'z' already existed";
cout << " with a value of " << ret.first->second << endl;

}
it = mymap.begin();
mymap.insert(it, pair<char, int>('b', 300));
mymap.insert(it, pair<char, int>('c’', 400));
map<char, int> anothermap;
anothermap.insert(mymap.begin(), mymap.find('c'));
cout << "mymap contains:\n";
for (it = mymap.begin(); it != mymap.end(); it++)

cout << (*it).first << " => " << (*it).second << endl;
cout << "anothermap contains:\n";
for (it = anothermap.begin(); it != anothermap.end(); it++)
cout << (*it).first << " => " << (*it).second << endl;
return 0;
}
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Output

element 'Z' already existed with a value of 200
mymap contains:

a => 100
b => 300
c => 400
z => 200
anothermap contains:
a => 100
b => 300
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#include <iostream>
#include <map>
using namespace std;
int main() {

map<char, int> mymap;

mymap['a'] = 50;

mymap[ ‘'b'] = 100;

if (mymap.find('b') == mymap.end())

mymap[ ‘'b'] = 250;

cout << "a => " << mymap.find('a')->second << endl;

cout << "b => " << mymap.find('b')->second << endl;

return 0;
}
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#include <vector>
using namespace std;
int main() {
vector<int> first;
vector<int> second(4, 100);
vector<int> third(second.begin(), second.end());
vector<int> fourth(third);
int myints[] = {16, 2, 77, 29};
vector<int> fifth(myints, myints + sizeof(myints) / sizeof(int));
return 0;
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#include <vector>

#include <iostream>

using namespace std;

int main() {
vector<int> myvector;
for (int i = 1; i <= 5; i++)

myvector.push_back(i);

vector<int>::iterator it;
int i = 0;
cout << "myvector contains:";
for (i = @, it = myvector.begin(); it < myvector.end(); it++, i++)

cout << " " << *it << " " << myvector[i];
cout << endl;
return 0;
}
e e T
Output

myvector contains: 1122334455
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#include <vector>
#include <iostream>
using namespace std;
int main() {
vector<int> myvector;
for (int i = 1; i <= 5; i++)
myvector.push_back(i);
cout << myvector.size() << << myvector.capacity() << endl;
myvector.resize(myvector.size() + 3, 10);
myvector.reserve(myvector.size() + 10);
cout << myvector.size() << " " << myvector.capacity() << endl;
return 0;
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#include <vector>
#include <iostream>
using namespace std;
int main() {
vector<int> myvector;
for (int i = 1; i <= 5; i++)
myvector.push_back(i);
while (!myvector.empty()) {
cout << myvector.front() <<
myvector.pop_back();

<< myvector.back() << endl;

}

return 0;
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#include <vector>

#include <iostream>

using namespace std;

int main() {
vector<int> first;
vector<int> second;
vector<int> third;
first.assign(7, 100);
vector<int>::iterator it;
it = first.begin() + 1;
second.assign(it, first.end() - 1);
int myints[] = {23, 7, 41};
third.assign(myints, myints + 3);
return 0;
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struct BST {
int value;
BST* left;
BST* right;
}s
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int search_bst(BST* node, int key) {
if (node == NULL)
return -1;
if (key < node->value)
return search_bst(node->left, key);
if (key > node->value)
return search_bst(node->right, key);
else
return node->value;

S 955 b s el O(I0gN) 1:Sibe s )3 29393 (coins C 0 )3 g Sloj (St
O(N) au el oy andl sl B ol 3939 pae Laseis b ,as 3590 6,5 8l (sl cé s 5l glis)]
JSb) 45,8 )1)8 (cwly U o) bwly S5 ja o )5 (gded a5 aad 0 &y Sloj s (1 5 Ly dled 5

¥y

18,5 )1,8 Lty S 55 0,5 solod Wl 55 a5 (9395 (gormims T 55 93 3 (lod £, UKD
CA )0 0,5 S (0938 -Y-V-Y

G 5 25 08 99 L gt ol ly e o (sl ) (ool (IS il L €803 & 08 Sy (29381 (4
m9)se Ui S0
bl (G935 0)5 Gy Caous €835 )3 1) gt g2 yiSaroS i )90 05 I (S9iS 0)5 ke ST
Mcalto



I Pdes ey

o 4l (95 0,5 o Cuowr CE 505 3 ) et gr i) A 3)90 05 Sl (S9iS 0)5 ke STV
oD

Lalgss 03g38] i 4 (gdde Hlde gus g Al dell gociue Wbl el 350 0,5 L ply (SeiS 05 lads S
L;A_Ow dl)b B égl}’ Oﬂ] Cawl ol Aidgh G0 4y s> o)f OJ”‘QI égl}’ ‘51)4 & ilwosly SO (g IS LD
ol &l 5 53 O(N) (Saomg 9 Soke > > O(lOgn) le;

void insert_bst(BST* &treeNode, BST* newNode) {
if (treeNode == NULL)
treeNode = newNode;
else if (newNode->value < treeNode->value)
insert_bst(treeNode->left, newNode);
else
insert_bst(treeNode->right, newNode);

Ca 0 3l 0,5 SO B -Y-V-Y
iloads oald L A IS j0 aadls cplaas o 7y g b dw jl (SS as g 05 S Bl (gl
i Bl (Sl 5 3390 50,5 o il {5 ) 55 3k leS i )
28,8 1alg 5 ol e 13 550 08 s I e el ol 3 15,8 S5 b (oS bl —Y
Gy Ly 5 0 oy €25 35,8 (i 8 B J g cllo ) 3 2555 33y (sl i Y
i shaesS aen oS ol ko 1 a8 aals o (S0l )5 o 85005 38 o
el J5 )5 CE 5 So)S dan jl g iSe S Cul,



>kl ool bl V£

o o
‘oo‘ AAYCSS oo
AT A A00 @ O G

oJo ©
Ao oAA A

DDy 29393 (5950 CA ) S o;&g Bl ol Cawl (fSow o5 iseo scdls .0.Y IS

S8 o Bls 5939) (goomime A0 5l 3939 Cyguo 13 |y (63955 0,5 (gan IS diges yd 0l 02> i &b
Gl Sloj (Shuzmn g oo 030,85 s false Hlade Cygo pl ) g true Hlide uS O oo Cuddge b Bis
<l O(N) s cppn o5 O(l0gN) (:Sike clls o cé iy 505 S

bool delete_bst(BST* node, int val) {
BST* successor;
BST* node_delete;
if (node) {
if (node->value > val)
return delete_bst(node->left, val);
else if (node->value < val)
return delete_bst(node->right, val);
else {
if (node->left == NULL) {
node_delete = node;
node = node->right;
free(node_delete);
}
else if (node->right == NULL) {
node_delete = node;
node = node->left;
free(node_delete);

}

else {




successor = leftmost_child(node->right);
node->value = successor->value;
return delete_bst(node->right, successor->value);
}
return true;
}
}

else
return false;
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void inorder_bst(BST* tree) {
if (tree == NULL)
return;
inorder_bst(tree->left);
cout << tree->value << " ";
inorder_bst(tree->right);
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bool binary_search( Sule Ll cud, Kiles bl cond, i Jhidjse, @b awle sus);
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#include <iostream>

#include <vector>

#include <algorithm>

using namespace std;

bool compare(int a, int b) {
return (a < b);

int main() {

int a[] = {1, 4, 7, 2, 3, 6};

vector<int> v(a, a + sizeof(a) / sizeof(int));

vector<int>::iterator it;

sort(v.begin(), v.end());

cout << "search for 6:";

if (binary_search(v.begin(), v.end(), 6))
cout << " found" << endl;

else
cout << not found" << endl;

cout << "search for 10:";

if (binary_search(v.begin(), v.end(), 10, compare))
cout << " found" << endl;

else
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cout <<
return 0;

not found" << endl;
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Output

search for 6: found
search for 10: not found
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void upheap(vector<int>* heap, int index) {
int child = (*heap)[index];
int parent = 0;
while (index > @) {
parent = (*heap)[(index - 1) / 27;
if (child > parent)
swap((*heap)[index], (*heap)[(index - 1) / 2]);
else
break;
index /= 2;

void downheap(vector<int>* heap) {
int left_child = 0, right_child = 0;
int index = 0;
int parent = (*heap)[index];
while (heap->size() > (index * 2 + 1)) {
right_child = parent - 1;
left_child = (*heap)[index * 2 + 1];
if (heap->size()>(index * 2 + 2))
right_child = (*heap)[index * 2 + 2];
if (parent < left_child && parent < right_child) {
if (left_child > right_child) {
swap((*heap)[index], (*heap)[index * 2 + 1]);
index = index * 2 + 1;

¥
else {
swap((*heap)[index], (*heap)[index * 2 + 2]);
index = index * 2 + 2;
}
}
else
break;
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void insert_heap(vector<int>* heap, int element) {
heap->push_back(element);
upheap(heap, heap->size() - 1);
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int remove_heap(vector<int>* heap) {
if (heap->size() <= 9)
return -1;
int max_heap = (*heap)[0];
(*heap)[@] = (*heap)[heap->size() - 1];
heap->pop_back();
if (heap->size() > @) downheap(heap);
return max_heap;
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#include <iostream>
#include <algorithm>
#include <vector>
using namespace std;
int main() {
int myints[] = {10, 20, 30, 5, 15};
vector<int> v(myints, myints + 5);
vector<int>::iterator it;
make_heap(v.begin(), v.end());
cout << "initial max heap:";
for (int i = 0; i < v.size(); i++)
cout << " " << v[i];
cout << endl;
pop_heap(v.begin(), v.end());
v.pop_back();
cout << "max heap after pop:";
for (int i = 0; i < v.size(); i++)
cout << " " << v[i];
cout << endl;
v.push_back(99); push_heap(v.begin(), v.end());
cout << "max heap after push:";
for (int i = @; i < v.size(); i++)
cout << " " << v[i];
cout << endl;
return 0;
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Output

initial max heap : 3020 105 15
max heap after pop : 20 15105
max heap after push : 99 20 105 15
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#include <iostream>
#include <queue>
using namespace std;
int main() {
priority queue<int> mypq;
mypq.push(30);
mypq.push(100);
mypq.push(25);
mypq.push(40);
cout << "Popping out elements...
while (!mypq.empty()) {
cout << mypqg.top() << endl;

mypq.pop();

<< endl;

}

return 0;
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Popping out elements...
100

40

30

25
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index = hash_function(key, arraylength);
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#define arraylength 8999
int hash_function(string key) {
long sum = @;
for (int i = @; i < key.length(); i++)
sum = (sum << 3) + key[i];
return sum % arraylength;

}

AalS Vel &b ol 605,84 Azt a3 o Cans ARA L -+ 5l il S a ) (63959 28 ya (b )l
] odb 031 (LS o d ol 0l Kiap Sl )

AARON 8511

ABBIE 7942
ABBOTT 1131
ABBRA 8010
ABBY 2125
ABE 4757
ABEL 2136
ABENI 8178

ABIA 2157




> labul ool ailuls VYA

ABIBA 8330
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#define arraylength 8999
struct selement {

selement* pointer;

string key;

int value;
}hash_table[hash_table[arraylength]];
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void hash_insert(string key, int value) {
selement* element = new selement();
int hash = hash_function(key);
element->pointer = hash_table[hash].pointer;
element->key = key;
element->value = value;
hash_table[hash].pointer = element;

int hash_lookup(string key) {
int hash = hash_function(key);
selement* next_element = hash_table[hash].pointer;
while (next_element) {
if (next_element->key == key)
return (next_element->value);
next_element = next_element->pointer;

}

return -1;
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makeset(x) {
X.parent = X

}
find(x) {
if (x.parent == x)
return x
else
return find(x.parent)
}

Do 0 08 Sy false Jlude g cplpe 13 5 LI0,S oy Iy true Hlade 5 03,5 Late pb 4

union(x, y) {
xRoot = find(x)
yRoot = find(y)
if (xRoot != yRoot) {
XRoot.parent = yRoot
return true

}

return false
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union(A, B)

union(D, E)

union(B,C)
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#define size 100

int fu_set[size];

void makeset(int index) {
fu_set[index] = index;

int find(int index) {
while (fu_set[index] != index)
index = fu_set[index];
return index;
}
bool union_set(int indexl, int index2) {
int rootl = find(index1);
int root2 = find(index2);
if (rootl != root2) {
fu_set[rootl] = root2;
return true;

}

return false;
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#include <iostream>
using namespace std;
int main() {
for (int i = 1; i <= 10; i++)
makeset(i);
union_set(1, 2);
union_set(2, 3);
union_set(7, 8);
union_set(8, 9);
union_set(1, 8);

cout << find(2) << " - " << find(8) << endl;
return 0;
}
g A8l Gygo cpl 4 5 cpl (295
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struct node {
int parent;
int depth;
}s5
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#define size 100
node fu_set[size];
void makeset(int index) {
fu_set[index].parent = index;
fu_set[index].depth = 0;
}
int find(int index) {
while (fu_set[index].parent != index)
index = fu_set[index].parent;
return index;
}
bool union_set(int index1, int index2) {
int rootl = find(index1);
int root2 = find(index2);
if (rootl != root2) {
if (fu_set[rootl].depth < fu_set[root2].depth)
fu_set[rootl].parent = root2;
else if (fu_set[rootl].depth > fu_set[root2].depth)
fu_set[root2].parent = rootil;
else {
fu_set[rootl].parent = root2;
fu_set[root2].depth++;
}

return true;

}

return false;
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int n;

cin >> n;

for (int i = 1; i <= n; i++)
cout << i << endl;
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int arr[n] = {1, 2, 5, 4, 3, ...};
for (int i =0; 1 < n - 1; i++)
for (int j =1+ 1; j < n; j++) {
if (arr[i] > arr[j])
swap(arr[i], arr[ji]);
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int n;
void print_next(int i) {
if (i > n)
return;

cout << i << endl;
print_next(i + 1);

}

int main() {
cin >> n;
print_next(1);
return 0;

}

(b ls31,8) J1)SS slaws amd o plodl ol diges b asliio os Bly 43 ciges cpl jo didy )8 & iS5L U
Qg0 opl sly oplpls g sales print_next(iin+1) Sledls )31 15 sl N e3gy9 o510l 5l i (S

:M)I.)
T(n)=n+1

Lad (S Jlod -Y-1-£
o &y lad (S ool bl (aldd (Sum sl Cgonl (Gl bty sl duglio (sl 45 (o09> ixo
i 3 Loty oSl (Las (Suomn By edie 3Bl 2] oloj 53 w2)oSl G Lawgs oad Jladl (sLas
aby gl loj (Saom dumlio 4y Lot Ygaxo bl azdly 1,8 (53950l Jgans (sloalibls & o) ol
o odliol M(N) 1 lad (Suomy taled sl 0 dlgs S5 Sz 9 50 Oy ol 5 09800
g

[CYSTRPLNEW VRS SR B2
1y ool dad ot K o (gl s Sy 399 Ciliseo yolio (lj) 4y gy oSl oy (S
. T(N) =N eS8 oot g canl T(N) =1 L plp ddion as goinn Sloj (Saummy a5 ciS
‘H‘ 64—“’)—“4555)9*0 9D b s L);)A.Qe}u&l.m s wedls LY dl)b me;b")ﬁl ¢u_l§ Gyguo
St 4 )Ll 4 1S o ool T S oo ey T(N) 51l il by LazsysS (el oYL



£ Jad TV

sled jl el cpyiee 9 AN les 5l 5:Ske cdls W (N) sles 5l cdls cp it oo sl ) Jgese Slo
g 0 o3l B(N)

S g 5 gt 350 pais S99 b (eSile Sl > oS (setine Sloj (Sdm o0] Gk ¢l
oy Sy bl Jgl ga0l ) paie 5108 dslne |y ol 5:S0ke s 5 03,5 o) |y )] slaails
3390 oyt N B GO5 (s i (mad 4y g gy 99 bl pod (sl 5o ST sl (BT T ozl (ol
25 Al Al 5 g0 4 (1Ske Aol (b goina Sloj (Same oalple sl Sl

n

A(n) = ;I _ n(n+1) _ n+1

n 2n 2
Ol dslono ddan Ll ool ooy ) 020)gS S oo )5 Gloj (St 655 o i gol dlad (I b
Sygmo dy 2ludd g Gloj (Sam Yoane Cand il 3)50 Mol (6350 53 9 0395l Sl Sloj (S
 Jseme (S el ¥ Jaz 35800 (IS 0] IS @ L 09,5 o & (IS5 4 9500 ol IS
ol 03)5 Cow o d

278 0 S &l Vo€ Jg

os)f ‘;M 2 éfb

<ol 1

o, logn
(k> n
oi)&- s b (ladas nlogn

p9d 4>y n
Slaler s> n°

sl C
Joygs8 n!

S polae 4y N s, U sl T(n):n2+5n+6 b plp soiyoSl Sloj (Sauzms ST Jke (gly

e (N7) pgd amp> 350 b awalio > isu cpl e 15 9,5 latso SN+6 Jisu jl Glgi e « 53
@S L i () opl )l (le (B 3l edliiul ( Jgeme B9y SO iyl (Saoes awlie 1y
Ll as oS wilows &l jolato oyl sl Q9 O <O sl aw (99,0 L 9) 39 o0 b 03] Sz
sl 3 ity 9 99y LS A Sy Gl G gl (S)p l) O sles 098 o idS ilbe (sladles
B odlinl 3y o0 S Sz S g G (e sl (S W) O les g0 4858 4 lasles



@S GlapysSll YA

St o 3L a9 00 48,5, & (Samn &b GBS e el (S lKel) Q sl g 3,5 e
W55 (o0 )18 o3litl 3y90 (L3S o1 5 Sloj Sk

asiye Sl el (s o et e il O(N) Ll (b soin (S onsS oo B9
L el wlral gloj 235 sl Gloj (S 53 ol T (N) € O(N) 90 a2 sl ol vl (s
ol O(N) Sloj (St G (ootepS 09 0 42 By 48 o Cposs |y (6399 503151 il
OBl 99 b eiged gl S8 e e S g0 (M) 6995 01l & s w22)s8l (sl loj (i
o b s e & O(N®) Loy (Saom 05 walss ol 53 35 2550 slyl oloj ecsda)s o3l
slgd dlad sl (5l Gy pss & ashsl )3l ] (6399 o5l b il 95 bl 5 o2yl (2! o
wdse )8 o 290 5 el ) 9 caby

O sk
Soluol & S o wdda i)l dg g k s C il e pol do im f(n)=0(g(n))
N dianly N lade 4 g 039 culi K g € polie sl Jlj3 N2 K caon ¢l 0< F(N) <cg(n)
(VF Jsa)

O(g(n))={f(n):3c,k>0,vn>k: 0< f(n)<cg(n)}

0 sbs
(Sslsl 45 B dy aybag 2y K5 €y (€ uiile e polie 2m T(N) =0(g(n))
4 god9m el K g €y <€) pdlie sl Hly3 N2 K aen ¢l 0<c,g(N) < f(N)<c,g(n)
(,F JK) Mt dtanly Nl

é(g(n))={f(n):3c,c,,k>0,vn=>k: 0<cg(n) < f(n)<c,g(n)}

Q sles
A danly N Hade 4y g 039 <ol K 5 € pdlie .ol Jl3p N 2K caon ¢l 0<Cg(n) < f(N)
(V¥ JSs)

Q(g(n)={f(n):3c,k >0, vn>k : 0<cg(n) < f(n)}



c28(n)

fm

c1g(n)

n n: n I!' n
° f(n) = O(g(m) ° fn) = Q)
350,15 3 ilme sadlod dmglio JY,€ S

o

f(n) =0O(gn))

ol K 5 C e ol 93 Wb sliie oyl gl .3N7 415N = O(N?) & gud o b e Jlto olgis &
gy dalgs 185 55 goluels k =15 P c=4 O L3 L asl Y8y 55 ol mej sl oS
3n*+15n<cn’

oyl Cute gla N il 4, D) O(N®) pemsen i s> Jlio sis &
n(n+1) _ n’+n < n®+n? :Enz
3 3 3 3

. 2
g2 el 3y 5 slusl K=2 5 C = 3 MR Ll ple

n(n+1) <or?

o3l Glj3 s &y (] ooy (Jal (5lad s ) 22 )5S (gl o oo ot oS0 (S (5450 Sl L

3o Ui (639)9 0318] a1 |y wles cul 5l (S )
0(1) = O(logn) = O(n) = O(nlogn) = O(n*) » O(n*) - 0(2") - 0(3") = O(n!) = O(n")

(539,39 03151 &) Comnd (S pilgd iy Vo€ Jou>

o(n®) O(n?) | O(nlogn) | O(n) | O(logn) | O(L) | 95 o5\l
n
1 1 1 1 1 1 1
8 4 2 2 1 1 2
64 16 8 4 2 1 4
512 64 24 8 3 1 8
4,096 256 64 16 4 1 16
1,073,741,824 | 1,048,576 10,240 1,024 10 1 1,024
10% 102 | 20,971,520 | 1,048,576 20 1| 1,048,576




@S eyl Ve

929 ol (ml 2 o (UK | tadien &5 (Jg 2Bl g0 g dde sl Wl o0 o2y oS (S Jelos
Wiged (gl )l
sl 5l98d Sl (08 a5l sy I pdm o) ST (392 CSu )
dglie gl (o sl Jlame iy )gSl 5, Slos (1 Slie 100k 3, Sdos (1392 JgoZeo -
amd e ) oyl SEMLI S5 el Js tcalay]
e Sy y Sl sty 5 o S35 5 03 S o AR (578,5 atg3bi ¥
Coponl Bl 55 gdge cul dpdoliy (plm gaualio sl &5 (F)g0 3 955 oo 03l (Smn

Ll

D0 el Saon oo o gbasl p s oyl ol .&-95 SWodld dcgomme ¥

oS 3L aalei —£-V-€
NERSPRIYANCOEI: SNTENPNE S T RPEPEIIE I R RN S

function T(n: size of problem)

{
if n < 1 then exit
call f(n)
for a times:
call T(n / b)
}
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void Graph_DFS(node v) {
push(S, v)
node current
while (lempty(S)) {
current = pop(S)
visit current
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node u
for (each neighbor u of current)
if (u not visited)
push(S, u)
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void Tree_DFS(node v) {
visit v
node u
for (each child u of v)
Tree_DFS(u)
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Tree_DFS(root);
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void Graph_BFS(node v) {

enquque(Q, V)

node current

while (lempty(Q)) {
current = dequeue(Q)
visit current
node u
for (each neighbor u of current)

if (u not visited)
enqueue(Q, u)
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void Tree_BFS(node root) {
enquque(Q, root)
node current
while (lempty(Q)) {
current = dequeue(Q)
visit current
for (each child u of current)
enqueue(Q, u)
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#define MAX_DEPTH d
int LIMIT_DEPTH
void Tree_DFS(node v, int depth) {
visit u
if (depth == LIMIT_DEPTH)
return
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node u
for (each child u of v)
Tree_DFS(u, depth + 1)
}
void Tree_ID DFS() {
for (int L = 1; L <= MAX_DEPTH; i++) {
LIMIT_DEPTH = L;
Tree_DFS(root, 90);

iy (o8 oy ol Gloj (S <l B os plon K oS sl O(K) )80 ol ol Sy
B3y o) 33 9 dmlss LSy S5 el i (bl 3 o3k 4l el o Jyl gy oy (S
92k 9 o 5 Lt o sloe )8 (K imy B s o) 05 o0 oy )l S b s 03T (sloo S
o sl U9y Sloj (e Gl gy (nl & S g Wl 25 Cogo 4 b gy ST b 3 f
el BosJgl b9y (2lBS (Shemn
()b + (K =1)b? + (k = 2)b% +... + (2)b*™ + (b* € O(b")

Slngen o VF Jgdo 50 il LS Wl o b bey ol 51 <o b ool slacodgioe g dlue &g 4 dtun
crpan d gD 5 omen Ui ol )3l oy Sl G 50 2018 3050 9 by dw ol (Shzey ]
&S o pasudie |y Ban 6,5 Ges K g i) e g olail Jole

S5 oxigud Bres o Jol g haww Jgl cBos Jgl i (9, dw 3,8Mes dunglie T E Jgua

3,8 . i PR %9)
wlab slej

29 g G0 JS b a8 wulb e
St oo Ban Gas 5 | O(d) | O(0?) | esd
Atns yumo (pp oligS” JUid &

S Ay ) ) Cond o (oo JUis &

3 I8 ddyy (oo 50 Bas oS i e

O(b*) | O(b*) | chds

Lad codgiome L (g a)lb |y aw gl 29y (665,54 1ad oK) | o(") 059:d Bros
) g8 Eenl il Gloj ()b jl g dtan 9504, s)SS

3,5 Cds g9 —Y'-£
S o8l B ¢y jocuin By yao Allis )3 diges gl fanl ko 51 slallos 8l Bun daallus I ae
AGY slajlaws 5 gy 5l (S Cadge Sl o jolis 51 S o o ol cuin Jobo 4y sloallid sa0n |
S s o Wls ol o 1y Alod (sl 1Sy 3l a3l e g lad (soxbio



@l slagnyesI VEA

Geedsl spmias I load gl clle (dg) ool &ly 53 95000 S 4 sy (gl 5 S e (soomtun
o U maidyior Gl Bos 3 Al)sS )58 g0 4 Ges gl st )3 8 03> ude iy (A )3 &
S 5o eSS0 S s gy S JU3 1) 65500 e B 9sdS (o by Ceons 4y g g 0 Ll
a2 (b9 3 W pres ] 53 Go g Sl 5 0315 R 5 e (tie Cemirt & bl 0 ATy (e yrene
() oy 0l s |y s b (5o g 5 el 01 0303 15 5,5 is (b el P > (s
Sl 4 20 0500 B (8L (sl Bos gl (29 1395 gy ol S oo S 1y (6503 ye g 40253,
338 D95 0303 ey giwyd U odd awyp 595 Ll pd g dlue clacudgiome dlsyo o 434S
Gl 48 Bl 4 Cudgazme b)) Jluws canl Cudgizes sl laallus sly 3 ,Scis comina Lol
Cudgioxe 9 35 oo )B dtwd (ol D pjecain Alus diged (clp 048 o GHb] Litud yastie Cudgisme Sy
ol 5035, Laogs 155 22385 pie <

oy bl 08 (gommime | oalatwl b ao,S s 5l dons G wilgr o ¥ S j0 o ool i sy
CygwodSccie Ve gAF D& olao)S 13 S o dlinMo a5 job ylon .Caol (B3lal MolS” i 04y 5 5
D9 o0 gy &S Sl (glo) (3] g 2800 Sl oS VY 05 WSl ¥ €8 es (pjity S|l 4 S
2l s gl Jooly 3939 pie aseds b g dlue gl 3L caais Wlg o oplpl

55 (Gopriumen (g )3 gpdumr Cd )3 S (So,5 GBMe a5 5 (slages £,E SIS

Jo JB o Scide b9y (68,54 L S 929w 5 BT (5l cpjgcatin wilo Codgizme sls)l (slaallus
Ay nF Jad g ashy B8 eSSy g piscain dlus cly oo &l 4 Lise ol ) At
oS o gilwodly |y Al

5 e gy ikt yo]
LS Lol ) s slacydgiome 4 gocine )3 Sy by 1 (6w 38L illise yg0 =)

Ol Bes 5 dbgrye Gomiun CB 3 1639)9 =Y

WS (o0 oy |) (hg) nl Nl S e ()



£ Jad V4

#define MAX_DEPTH d
int path[MAX_DEPTH]
void BackTracking(node v, int depth) {
if not_valid(v)
return
if (depth == MAX_DEPTH) {
print solution

return
}
for (each child u of v) {
visit u
path[depth] = u
BackTracking(u, depth + 1)
}
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BackTracking(root, 0)

a9 Beedsl U9y 2 e Sl oSl 1 e sl 35 e (o) ¢ (e SbaekayoSl 2l (e
ma dm i 5 ol o) 0nd (Bpma bgy b1y iy N s iges (sl sl (slofg o351yl
A5 claysy s Glil 4]y gl lal glej 5 w25 ilwosly Jsane GasJsl (29 cwien 9 (S50

Db g pSeudir by jg a5 GRlEI L e )90l 93 3 os gl dtn o0 325 Joa 1> WY 9 )

S92 9 (308 Jol (orima gL ydg, 3 03! b (anill oo 1) 129 M Wl Yo (o £, Jgo

25 s
25 s Fgome Gos sl P
0.01 0.07 6
0.02 4 8
0.025 316 10
0.03 24014 12




@) Glapn il Yor

ﬂ)gw& d)i.um -y-Y-¢

g s )13 1y i S sy 3 5 00,8 SE] g e aoxhio Jol sl ) jpcata dllus S (ol
wali sy of 4 gy (o8 kb g Lol b gt 13 ()% g & S (o (i 2ig 2 30 )15 5]
Ol 3 fele O Gl ceslie G0 b a0 i 1) (59557 9 (IS0 il 3929 (65503 njg ST Sl
Skl wd oy ) by 29 e g ALIS3L e 4 dls jo G it <l ] il erlie S ST
w550 58 i (SIS 50 Loy jg dod ST ol Bl oo dobdl iy ek 4 )8 cads g (95

OLSe (92 calio (g (sl 1) Cons Sl i) gS Jos 3 2980 )l @lye i )3 oS (o )oS)
e SSde aal SUSS g (258 9 (ol ShaB g Gulen (1) 03,5 ool ddls I e b g (S9S
U9y 3 3o LSl YU (sla o 3 )3 1) w2 ygSl s po pol (pl S0S g0 gy |y 05 NS
2593529 P8 b 2929 & o jai o0 0yt byl s Sl IS 1o bgsjo slaslad g gt () (sl ooy
Sy a1y 503 Sl g bawgi (A8 5 Olgs o0

3luss 1l o QUEENS ol (65,5 b sl yojg N dllie Jo 4y 3B cquiS oo 48l,] dsls] )5 a8 oty yoSl
L) pipsS sl sy a5 55 @) ool ol sl plrsilotinge Ol 4l a8 paseda |, s
Cwdy dl.mdn.u.) 9 odls pSP J9| )Jaa: )] Js] Ao » l) J9| )?.)5 .).J.)‘QJL;O 4)94).) Lgl)) ML?Q dgubs (539>
o 3l acdle ol 50 gl Agr 55 agunl 1,500 e B aS wgSian g yladd dxbo (gdews 4y o | ool
=S iy 2,8 ol (gl a0l aullad daled i 0)sS (sl loj g 00 (92400 Ll 5l
(Sle g 1) 35S Joe glite

9 s w591
12305 1) K01 gl ) S o IS5 4 gl doxis 5 pjpcudin (00 )15 rllus 900 )
(QUEENS ol ) ail o g0 s doxtus dlayl ylons oS Loy 59 lis5 16345 =V
3 259 Lo 005350 (o ol T (a5 &S ool dmins (gl jans dlasi Jgbo 4y (clul)] s g5 =Y

#define QUEENS 8
bool col[QUEENS];
bool diagonall[QUEENS];
bool diagonal2[QUEENS];
int answer[QUEENS];
void NQueen(int r) {
if (r > QUEENS) {
print answer;
return;
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for (int c = 1; c <= QUEENS; c++) {
if (col[c] || diagonali[c - r + 1] || diagonal2[c + r])
continue;
answer[r] = c;

col[c] = diagonall[c - r + QUEENS] = diagonal2[c + r] = true;
NQueen(r + 1);
col[c] = diagonall[c - r + QUEENS] = diagonal2[c + r] = false;
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(L8),(2,7),(3,6),(4,5),(5,4),(6,3),(7,2),(81)
1+8)=2+7)=..=(7+2)=(8+1) =9
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#define MAX_COLOR m
void m_coloring(int v) {

if (v == n) {
print solution
return

¥

for (int color = 0; color<MAX_COLOR; color++) {
vcolor[v] = color
if (valid(v))
m_coloring(v + 1)
}
}
bool valid(int v) {
for (int i = @; i<v; i++)
if (graph[v][i] && vcolor[v] == vcolor[i])
return false
return true
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m_coloring(0);
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void bubble_sort(int a[], int length) {
bool swapped;
do {
swapped = false;
length--;
for (int i = @; i<length; i++) {
if (a[il»a[i + 171) {
swap(a[i], a[i + 1]);
swapped = true;

}

}
} while (swapped);
}
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void selection_sort(int a[], int length) {
int min_index;
for (int i = @; i<length - 1; i++) {
min_index = i;
for (int j = i + 1; j<length; j++) {
if (a[jl<a[min_index])
min_index = j;
}
if (i !'= min_index)
swap(a[i], a[min_index]);
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void insertion_sort(int a[], int length) {
int j;
for (int i = 1; i < length; i++) {
int item = a[i];
for (j =1i-1; j >= 0 && a[j] > item; j--)
alj + 1] = a[3L;
al[j + 1] = item;
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array merge_sort(array a) {

array left, right, result

if (length(a) <= 1)
return a

int half = length(a) / 2

for (int i = @; i < half; i++)
add a[i] to left

for (int i = half; i < length(a); i++)
add a[i] to right

left = merge_sort(left)

right = merge_sort(right)

result = merge(left, right)

return result

ol Ja5 Dyg0 (gacgomme lac] goi (golilS asine &S Cuwl 58 o S AMTAY g4

array merge(array left, array right) {
array result
while (length(left) > 0 && length(right) > 0) {
if (first(left) <= first(right)) {
add first(left) to result

remove first(left) // remove first element from left
}
else {
add first(right) to result
remove first(right) // remove first element from right
}

}
if (length(left) > 9)
append left to result
else
append right to result
return result
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vector<int> merge_sort(vector<int> a) {
int half = (a.size()) / 2;
vector<int> left, right, result;
if (a.size() <= 1)
return a;
for (int i = @; i<half; i++)
left.push_back(a[i]);
for (int i = half; i<a.size(); i++)
right.push_back(a[i]);
left = merge_sort(left);
right = merge_sort(right);
result = merge(left, right);
return result;
}
vector<int> merge(vector<int> left, vector<int> right) {
vector<int> result;
while (left.size() > @ && right.size()>0) {
if (left[@] <= right[0]) {
result.push_back(left[0]);

left.erase(left.begin()); // remove first(left)
}
else {

result.push_back(right[0]);

right.erase(right.begin()); // remove first(right)
}

}
if (left.size() > @) // append left to result

result.insert(result.end(), left.begin(), left.end());
if (right.size() > 0) // append right to result

result.insert(result.end(), right.begin(), right.end());
return result;
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void quick_sort(array a) {
array smaller, greater
if (length(a) <= 1)
return a

for (int i = @0; i < length(a); i++) {
if (a[i] <= pivot)
append a[i] to smaller
else
append a[i] to greater

}

return concatenate(quicksort(smaller), pivot, quicksort(greater))
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int partition(int left, int right) {

int pivot = a[left];

int swap_index = left + 1;

for (int i = left + 1; i<right; i++)

if (a[i]<pivot)
swap(a[i], a[swap_index++]);

// insert pivot in it's correct position

swap(a[swap_index - 1], a[left]);

return (swap_index - 1);// return pivot's correct position
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void quick_sort(int left, int right) {
// if length(array) <= 1 then it is already sorted
if (left >= right)

return;
int pivotindex = partition(left, right); // partion current array
quick_sort(left, pivotindex); // quick sort left array
quick_sort(pivotindex + 1, right); // quick sort right array
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vector<int> heap;
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void downheap(int length) {
int left_child, right_child;
int index = 0;
int parent = heap[index];
while (length>(index * 2 + 1)) {
right_child = parent - 1;
left_child = heap[index * 2 + 1];
if (length>(index * 2 + 2))
right_child = heap[index * 2 + 2];
if (parent<max(left_child, right_child)) {
if (left_child>right_child) {
swap(heap[index], heap[index * 2 + 1]);
index = index * 2 + 1;

}
else {
swap(heap[index], heap[index * 2 + 2]);
index = index * 2 + 2;
}
}
else
break;

void upheap(int index) {
int child = heap[index];
int parent = 0;
while (index > @) {
parent = heap[(index - 1) / 2];
if (child > parent)
swap(heap[index], heap[(index - 1) / 2]);
else
break;
index /= 2;
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void remove_heap(int length) {
int max_heap = heap[0];
heap[@] = heap[length];
heap[length] = max_heap;
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void heapify() {
for (int i = 1; i < heap.size(); i++)
upheap(i);
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void heap_sort() {
heapify();
for (int i = heap.size() - 1; i > @0; i--) {
remove_heap(i);
downheap(i);
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#include <iostream>
#include <vector>
using namespace std;
int arr[] = {1, 5, 4, 7, 2};
vector<int> heap(arr, arr + 5);
int main() {
heap_sort();
for (int i = 0; i < heap.size(); i++)
cout << heap[i] << " ";
return 0;
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int arr[] = {1, 5, 4, 7, 2, 6, 3, 9};
BST* binary search_tree;
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void binary_tree_sort(int* a, int length) {
BST* item;
// insert items into binary search tree
for (int i = 0; i < length; i++) {
item = new BST();
item->value = a[i];
insert_bst(binary_search_tree, item);
}
// inorder traversal of items : SORT
inorder_bst(binary_search_tree);
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int main() {
binary_tree_sort(arr, sizeof(arr) / sizeof(int));
return 0;
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array strand_sort(array a) {
array sublist, result
while (length(a) > @) {
sublist[@] = a[@]
remove a[@]
for (int i = @; i < length(a); i++) {
if (a[i] »>= last(sublist)) {
append a[i] to sublist
remove a[i]
}
}
result = merge(result, sublist)
clear sublist

}

return result
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vector<int> strand_sort(vector<int> a) {

vector<int> result, sublist;
vector<int>::iterator remove_index;
while (a.size() > 0) {

sublist.push_back(a[@]);

a.erase(a.begin());

for (int i = @; i < a.size(); i++) {

if (a[i] >= sublist[sublist.size() - 1]) {
sublist.push_back(a[i]);// append a[i] to sublist
// use this iterator for removing

item i
remove_index = a.begin();
advance(remove_index, i); // remove_index +=i
a.erase(remove_index); // remove a[i]
}
}

result = merge(result, sublist);
sublist.clear();

}

return result;
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L <- Empty list that will contain the sorted elements
S <- Set of all nodes with no incoming edges
while S is non - empty do {
remove a node n from S
insert n into L
for each node m with an edge e from n to m do {
remove edge e from the graph
if m has no other incoming edges then
insert m into S

}

if graph has edges then
output error message(graph has at least one cycle)
else
output message(proposed topologically sorted order : L)
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#include<fstream>
using namespace std;
ifstream fin("input.txt");
ofstream fout("output.txt");
#define MAXN 100
int graph[MAXN][MAXN];
int n;
void read_graph() {
fin >> n;
for (int i = 1; i <= n; i++)
for (int j = 1; j <= n; j++)
fin >> graph[i][j];
fin.close();
}
int incoming_edges(int node) {
int counter = 0;
for (int i = 1; i <= n; i++)
if (graph[i][node] == 1)
counter++;
return counter;
}
void topological_sort(int node) {
for (int i = 1; i <= n; i++) {
if (graph[node][i] == 1) {
graph[node][i] = ©;
if (incoming_edges(i) == 0) {
fout << " " << i;
topological_sort(i);

}

int main() {
read_graph(); // read graph from input
// find edges with incoming edges = ©
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int no_incoming[MAXN];
int noi_count = 0;
for (int i = 1; i <= n; i++) {

if (incoming_edges(i) == 0)

no_incoming[noi_count++] = i;

}
// call "topological sort" function for all edges with incoming=0
for (int i = @; i < noi_count; i++) {

fout << " " << no_incoming[i];
topological_sort(no_incoming[i]);
}
fout.close();
return 0;

$2909 Olys a1y 05 Sl &S S)ge 4wl ol (gilwedly (iS5l )50 4 topological_sort &b
awls S ‘_’j & Jate (gro S (sdon (63959 (542 | w05 o |y Oi Gl ly pinysSl g 00,8 cadlyyo
@l S oo Jls 318 5 ol i IS3L Syge 4]y 08 Al ead jho o ol 93959 g2 ST
oS oo Slodld ol gl 1) 2 g 4l |y ditun yao (6399 43,5 sl a5 olae,S il main

Gl Iy ol By ol (392 camsliol o2 L5 45 sl O(N°) o gilwosly y3gy Sloj (S
oL s K0 Gy b jlas b e g graph 64_31)1 JolS Jlaw S5 0,5 2 (6399 (545 )0 duwlbro
Aisle cwlio 03 laidls S (60554 b g oo goxime JolS et K 0 NOdE 05 & Juale (slro )5
Sy gals O(|E|+[\/|) aly by (Shomn ol oo o) Hges

struct node {
int incoming_degree;
vector<int> connected_edges;
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struct node {
int incoming_degree;
vector<int> connected_edges;

}s
node graph[MAXN];
int n;

void read_graph() {
int temp = 0;
fin >> n;
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for (int i = 1; i <= n; i++)
for (int j = 1; j <= n; j++) {
fin >> temp;
if (temp == 1) {
graph[i].connected_edges.push_back(j);
graph[j].incoming_degree++;
}
}
fin.close();
}
void topological_sort(int node) {
int destination = 0;
for (int i = graph[node].connected_edges.size() - 1; i >= 0; i--) {
destination = graph[node].connected_edges[i]; // get next
connected edge (i)
graph[destination].incoming_degree--; // decrease incoming
degree of i

graph[node].connected_edges.pop_back(); // remove i from list
of connected edfe
if (graph[destination].incoming_degree == 0) {
fout << " " << destination;

topological_sort(destination);

}

int main() {
read_graph(); // read graph from input
// find edges with incoming edges = ©

int no_incoming[MAXN];
int noi_count = 0;
for (int i = 1; i <= n; i++) {

if (graph[i].incoming_degree == 0)

no_incoming[noi_count++] = i;

}
// call "topological sort" function for all edges with incoming=0
for (int i = @; i < noi_count; i++) {

fout << " " << no_incoming[i];
topological_sort(no_incoming[i]);
}
fout.close();
return 0;
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V = {all vertices: Vi1...vn}

SV = {v1}

SE = {}

while (V - SV is not empty) {
select a vertex in V - SV that nearest to SV
add the vertex to SV
add the edge to SE
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sv={1,3,2, 5} sv={1,3,2,5,4} SV={1,3,2,54}
min cost=2+1+2+3=8
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#include<iostream>
#include<vector>
using namespace std;
const int n = 5;
struct edge {

int vi;

int v2;
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}s
int a[n + 1][n + 1]; // adjacency matrix
int nearest[n + 1], least_distance[n + 1];
int mst_cost = 0; // minimum spanning tree cost
vector<edge> mst_edges; // SE={}
bool prime() {
bool intree[n + 1] = {false}; // Sv={}
intree[1] = true; // Sv={1}
for (int i = 2; i <= n; i++) {
least_distance[i] = a[1][1i];
nearest[i] = 1;

}
for (int treesize = n - 1; treesize > 0; treesize--) {
int near_index = -1;
int min = INT_MAX;
for (int i = 2; i <= n; i++) // find nearest vertices
if (least_distance[i] < min && intree[i] == false) {
min = least_distance[i];
near_index = i;
}
if (near_index == -1)
return false; // graph is not connected
intree[near_index] = true;
mst_cost += least_distance[near_index];
// add edge (nearest[near_index],near_index) to SE
edge near_edge;
near_edge.vl = nearest[near_index]; // vl
near_edge.v2 = near_index; // v2
mst_edges.push_back(near_edge); // add (vi,v2) to SE
for (int i = 2; i <= n; i++) { // update distances
if (least_distance[i] > a[near_index][i]) {
least_distance[i] = a[near_index][i];
nearest[i] = near_index;
}
}
}

return true;
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F=A}
for (int i = 1; i <= n; i++) // add vertics to disjoint_set
makeset (i)
sort all edges by weight in nondecreasing order
while (length(F) < n - 1) {
edge e = select next edge that have minimum weight
xRoot = find(e.v1l)
yRoot = find(e.v2)
if (xRoot != yRoot) {
add e to F
union(xRoot, yRoot)




N

)8 Syl YeY

Sdsgeme 0 JL N -1 259 cddls LL bbb cplply (el N) cowl JU n-1 b ol by cé 0
gl Camds Jang S

e weight

F={(2,3), (13), 25)} F={(2:3), (1,3}, (2,5), (3,4)}
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#include<iostream>
#include<vector>
#include<algorithm>
using namespace std;
#define max_n 100
struct edge {
int vi; int v2; int weight;
}set_of_edges[max_n];
vector<edge> F;
int compare(const void* el, const void* e2)
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return(((edge*)el)->weight - ((edge*)e2)->weight);

void kruskal(int n, int e) {
F.clear(); // F={}

// sort edges in nondecreasing order
gsort(set_of_edges, e, sizeof(edge), compare);
// insert all vertics into disjoint_set
for (int 1 = 1; i <= n; i++)

makeset(i);
int sel_edge_index = 0;
edge sel_edge;
while (F.size() < n - 1) {
sel edge = set_of_edges[sel_edge_index];
if (union(sel_edge.vl, sel_edge.v2))
F.push_back(sel_edge); // add edge to F
sel _edge_index++; // select next edge
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int main() {

int n, m;
cin >> n >> m;
for (int i = 0; i < m; i++) // get m edges from input

cin >> set_of_edges[i].v1l >> set_of_edges[i].v2 >>
set_of_edges[i].weight;
kruskal(n, m); // calculate mst
for (int i = @; i < F.size(); i++) // print F in output

cout << "(" << F[i].v1l << "," << F[i].v2 << ")" << endl;
return 0;
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Input Output
57 2,3)
123 (1,3)
132 (2,5)
147 3,4
231

254

345

459
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gsort(array, array length, sizeof(element), compare method);
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int method_name(const void*, const void*);
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for each vertex in graph {
distance(vertex) = o«
parent(vertex) = null
visited(vertex) = false

}

distance(source) = @

while (notvisited < n) {
u = select unvisited vertex with min distance
visited(u) = true
// update distances of neighbors of u
for all neighbors v of vertex u {
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if (distance(u) + weight(u,v) < distance(v)) {
distance(v) = distance(u) + weight(u, v)
parent(v) = u

}
}
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Parent(2)=>5 7

Parent(5)=3

— Path=1— 3= 5= 2
Parent(3)=1
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Parent(1)=null -
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4 | null 4 1
5 | null 5 | null

V={1,2345}

Visited={} @

null
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void get_shortest_path(int destination) {
if (parent[destination] != @)
get_shortest_path(parent[destination]);

cout << destination << 5
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#define MAX_N 100
#define MAX_INT 100000
int distance[MAX_N], parent[MAX_N];
bool visited[MAX_NTJ;
int weight[MAX_N][MAX_NT;
void dijkstra(int n) {
for (int i = 1; i <= n; i++) {
distance[i] = MAX_INT;
parent[i] = ©; // NULL
visited[i] = false;
}
distance[1] = @; // assume vertex 1 as source
for (int j = 1; j <= n; j++) {
int u = -1, min = MAX_INT;
// u = select unvisited vertex with min distance to source
for (int i = 1; i <= n; i++)
if (!visited[i] && distance[i] < min) {
min = distance[i];
u=1i;
}
if (u == -1) return; // Graph is not connected
visited[u] = true;
// update distances of neighbors of u
for (int v = 1; v <= n; v++) {
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if (!visited[v] && distance[u] + weight[u][v] < distance[v]){
distance[v] = distance[u] + weight[u][Vv];
parent[v] = u;
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shortestpath(u, v, k) = min(shortestpath(u, v, k - 1), shortestpath(u,
k, k - 1) + shortestpath(k, v, k - 1))
shortestpath(u, v, @) = weight(u, v)
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path® [u][v] = min( path®™® [u][v], path®* [u][k]+ path®™[k][v])
path©[u][v] = weight (u, v)
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#define MAX_N 100
int weight[MAX_N][MAX_NTJ;
int path[MAX_N][MAX_N];
void floyd_warshall(int n) {
for (int 1 = 1; i <= n; i++)
for (int j = 1; j <= n; j++)
path[i][j] = weight[i][]];
for (int k = 1; k <= n; k++) // path(k)
for (int u = 1; U <= n; u++)
for (int v = 1; v <= n; v++)
path[u][v] = min(path[u][v], path[u][k] + path[k][v]);
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#define MAX_N 100
int weight[MAX_N][MAX_NT;
int path[MAX_N][MAX_N], shortest[MAX_N][MAX_N];
void floyd_warshall(int n) {
for (int i = 1; i <= n; i++)
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for (int j = 1; j <= n; j++) {
path[i][j] = weight[i][j];
shortest[i][j] = ©;
}
for (int k = 1; k <= n; k++)
for (int u = 1; u <= n; u++)
for (int v = 1;v <= n; v++)
if (path[u][k] + path[k][v]<path[u]l[v]) {
path[u][v] = path[u][k] + path[k][v];
shortest[u][v] = k;
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void get_shortest_path(int source, int destination) {
if (shortest[source][destination] != @) {
get_shortest_path(source, shortest[source][destination]);
cout << shortest[source][destination] << " ";
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stack tour
void find_tour(node u) {
for each edge e = (u, v) in E {
remove e from E
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find_tour(v)

}
tour.push(u)

}
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#include<iostream>

#include<stack>

using namespace std;

#define MAX_N 100

bool a[MAX_N][MAX_N]; // adjacency matrix
stack<int> tour;

int n; // number of nodes
void find_tour(int u) {
for (int v = 1; v <= n; v++) // search for neighbors
if (aful[v]) { // v is a neighbors

aful[v] = a[v][u] = false; // remove edge (u,v)
find_tour(v);

tour.push(u);
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D[4][@] = A[4][1] =6 4o w 0 o« 3
2 7 0
D[3][(2}] = A[3][2] + D[2][0] = 7 + 0 = oo *
D[4][{2}] = A[4][2] + D[2][8] = 4 + o0 = o0 6 4 6 0
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D[2][{4}] = A[2][4] + D[4][0] =3 +6 =9
D[3][{4}] = A[3][4] + D[4][@] = 00 + 6 = o0
D[4][{2,3}]
= min(A[4][2] + D[2][{3}] = 4 + o0, A[4][3] + D[3][{2}] = 6 + o) =

72 = min(A[3][2] + D[2][{4}] = 7 + 9, A[3][4] + D[4][{2}] = o + ) = 16
D[2][{3,4}]
= min(A[2][3] + D[3][{4}] = o + o0, A[2][4] + D[4][{3}] =3 +8) = 11
D[1][{2,3,4}] = min(

SV =gzean | A[1][2] + D[2][(34)] = 5+ 11,
P A[1][3] + D[3][{2,4}] = 3 + 16,
A[1][4] + D[4][{2,3}] = o + ) = 16
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int TravellingSalesman(int n, int A[][], int P[I[]) {
int D[n][2"™!]
for (int i = 2; i <= n; i++) {
D[i][ @] = A[i][1]
P[i][ @] = 1
}
for (int len = 1; len <= n - 2; len++)
for (all subsets SVcV-—{vi} containing exactly len vertices)
for (int i such that i # 1 and vi is not in SV) {
D[i][SV] = min(A[i][j] + D[FI[SV - {v}] j: vesV
P[i][SV] value of j that gave the minimum

}
D[1][V - {vi}] = min(A[1][3] + D[JI[V - {vi, vj}] j=2..n
PL1][V - {vi}] value of j that gave the minimum
return D[1][V - {vi}]
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#include<iostream>
#include<vector>
using namespace std;
#define INF INT_MAX
struct subset {

vector<int> vertices;

int index;
public:

subset() {

index = ©;
}

bool exist(int v) {
for (int i = ©; i < vertices.size(); i++)
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if (vertices[i] == v)
return true;
return false;

}
}s
const int N = 4; // number of vertices
vector<subset> SV[N]; // SV[i]: all subsets of V with length i
int SVlength[N]; // cumulative sum of length of SV
int A[N + 1][N + 17; // adjacency matrix

int findset(subset set, int notvj) {
int len = set.vertices.size() - 1;
for (int i = @; i<SVlength[len] - SVlength[len - 1]; i++) {
subset currset = SV[len][i];
int first = 0, second = 9;
bool found = true;
while (first < set.vertices.size() && second <
currset.vertices.size()) {

if (set.vertices[first] == notvj) {
first++;
continue;

}

if (currset.vertices[second] == notvj) {
found = false;
break;

}

if (set.vertices[first] == currset.vertices[second]) {
first++;
second++;

}

else {
found = false;
break;

}

}
if (found)
return currset.index;

}

return -1;
}
int travellingsalesman() {
int *D[N + 1], *P[N + 1];
for (int i = 1; i <= N; i++) { // define D[n][2~(n-1)] &
P[n][2"(n-1)]
D[i] = new int[SVlength[N - 1]];
P[i] = new int[SVlength[N - 1]];

}

for (int i = 2; i <= N; i++) {
D[i][e] = A[1][1];
P[i][e] = 1;

}

for (int len = 1; len <= N - 2; len++) {
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for (int si = @; si<SVlength[len] - SVlength[len - 1]; si++) {
subset currSubset = SV[len][si];
for (int i = 2; i <= N; i++) {
if (currSubset.exist(i))
continue;
D[i][currSubset.index] = INF;
for (int j = @; j<currSubset.vertices.size(); j++) {
int newval = A[i][currSubset.vertices[j]] +
D[currSubset.vertices[j]][findset(currSubset,
currSubset.vertices[j])];
newval = (newval<@) ? INF : newval;
if (newval<D[i][currSubset.index]) {
D[i][currSubset.index] = newval;
P[i][currSubset.index] = currSubset.vertices[j];

}
}
subset currSubset = SV[N - 1][9];
D[1][currSubset.index] = INF;
for (int j = @; j<currSubset.vertices.size(); j++) {
int newval = A[1][currSubset.vertices[j]] +
D[currSubset.vertices[j]][findset(currSubset,
currSubset.vertices[j])];
newval = (newval<@) ? INF : newval;
if (newval<D[1][currSubset.index]) {
D[1][currSubset.index] = newval;
P[1][currSubset.index] = currSubset.vertices[j];

}
}
return D[1][currSubset.index];
}
void makeallsubsets(int len, int start, subset& currset) {
if (currset.vertices.size() == len) {
if (SVlength[len] == @)

SVlength[len] += SVlength[len - 17;
currset.index = SVlength[len];
SV[len].push_back(currset);
SVlength[len]++;
return;

}
for (int i = start; i <= N; i++) {
currset.vertices.push_back(i);
makeallsubsets(len, i + 1, currset);
currset.vertices.pop_back();
}
}

int main() {
// make all subsets of V
subset set;




SV[@].push_back(set);

SVlength[@] = 1;

for (int i = 1; i<N; i++) {
subset set;
makeallsubsets(i, 2, set);

}
cout << travellingsalesman() << endl;
return 0;
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void printpath(int *P[])
{
int len = N - 1;
int currV = 1, currIndex = SV[len][@].index;
cout << "1 -> ";
while (P[currV][currIndex] != 1)
{
cout << P[currV][currIndex] << " ->";
currV = P[currV][currIndex];
currIndex = findset(SV[len][currIndex - SVlength[len - 1]],
currV);
len--;
}

cout << "1" << endl;
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Output

1->2->4->3->1

cyodla g,Ji5 05 Q€

&S50 sl (gloiag Cusal gyl 55 (sjsel (> (gladlabls Wiy b o> aS cwl vl (g5lwod pid

a3l o et 4 i el 93 <l 003 1)) ™ yedls Lawgs 4 el laodly (g 5SS (el o) T bl
28wl (b ol sl ool

™ Huffman Coding




@S GlapysSll - YYA

i )3 (22999 95 S5 gy el Sy ol 53 el ] (29990 JS leMb (g0, sla g 5l S
Dgus g0 418 )5 I8 dy odls (0,8 58" (glyy g, 93 dgd o 4 S

<ol Job (29393 5 )

e Jobo (29393 35 =Y

XS el g0l (sl ] S dbdun g (sdon 4 ol 03l olaid! lalS Job wuli Jsbo (o990 1S
WD o G S Jobo b (29990 35 G dungh po 4y o gald) 0,5
abcbacaaabca

(sl 93 b ply S (gdan Jobo) mad o dungi yo 41 ]y 5 (29993 soS ,51 Wiges (sl
a:00 b:01 c:11

Dy el 5 JSb 4 Vb gand) (5,135
0001110100 1100000001 1100

(S5 o=l xS A b gl o0 03> i dungi o ) puile b b (935 piie Job (29995 A B9 )
Lo gy onl 3l S 098 jainge 9 5iSesS Jols o Jobo oS ()90 & fud plosl e 1) ()5S oiilgs oo
Gb) 3 48 Sl oty @ eSSl L (29393 357 (1 olait] g 00 IS (05 8o S cage &S
Job (25993 85 Ghay 4 1) Vb (gad) diged (sl -l edla (GHI5US gl iS5 gl o LSS i
S o olaidl dld) )3 3590 Ghung dw 4]y pj S jslaie (al sl e o ()15 e

a:0 b:10 c:11

o pebaidl ol 4 (6ySa g8 (29393 5 plpl fanl ol 1S5 4d) 13 dun g (il I yid B Sy
4SS Jyeo 0w VAL ply w0lel Cawdy 29990 IS Jobo gy daled 5 s & ol (g)lI80S7 L pumd
50,5 JUdl (g8 sludd piiie Jsbo (g & oo 09 VY cll b (09 5l ol (25990 557 Jsbo
ol i

0101110011 00010110

ENiguiy S5 —Y-4—£

3Gl g ud & baype 8 in ol (higdiy (Shg h & Conl pite Jsb IS o5 gy S
29V ) il (5 Wil sed s olaidl ghuag So ]y Ve U ST diged i Cuns (6)503 Ay

* David A. Huffman



LgJa_&é9u;>|)a\g639,.5@%9‘@’}59&1.@deﬂadqul)om;m\~lgdd)iia.\f

PRSI Al aS ssn olbdw g (o] (oS p a8 IS5 a0l Liole 29993 €33 o LB lgs e
25 SIS Y b (29395 8,0 diged (slp (Vb +) sl 85l S 08 pasetia o] Jb o g g
A3 o yiles |y

a:0 b:10 c:11

Cob @ sbangs 5,555 5lp 29990 C& 40 S 5l gldiged F,E ISUS

4N 5 oe o e o by e, ST (990 )3 ) S pa 4 by saas o8k sl
ol y 183 3y50 (S gs oSy 1D 2590 Syl (i yD Sy Ay b ouiS o OS> CB D Gl o
MUAJQ&YA,\C J&.j;)) ol odld uLMJ Gygo & \e deujoy).o LY Q‘BL LS‘)'.’ Ag0d LS‘)’.

YLE UGG (29390 Ca 0 13 Vo 0S5 L Bl dwgi (8L 8959 TAL JSUS

o8y w5 -Y-4-¢

> Seobonl L gy ool ol dungh o sl dise (29999 35 S 8L yedle (51357 by (ol
SIS Gl slodllaitlo a4y B > il (gl Dile o |y duugl b 4 bayye (cdins 28090 IS (090
sboled sl Sl 3,00 35 (6399 54y )3 dumsi ym Slslid ol oMo w)ls Sl o G585 05 e
dage o> 35" Jobo U il o polaid] jidy Slgld b (glawng 4 a8 Job b (gu8 s atdS oyl 5l g &5
b ) i ke bl 1l 5L 550 gedbypleis b 3gd

(83939 Sau s (SIS (gl (i —)

(52979 §D) ) g Slgld 6yl sl (el Y



@) slapn ) YY.

> Bj8 4 )50 sl =Y
Cunly 55,8 45 (5,50,L01 =¥

2 audd o )3 o gyl Chs G ) b)) (cden g 4l YU godbs bl jl paie G sy o glp
Caglyl paS Slgld b glamag 29550 e ] Slgld ol 1 oo S Coglgl oraliion 0)5 Sy ) puais
T VS SV PGV | I PR VSISV P Je B 4 B v Ep .90
wPsen |y o Sl o) 93
S o0 o 5 Oz 4y ol G ez 5 03,5 sl sz 05 Y
oS o By ko o |y ol (g s -V
3 e 8 003 0S5 0,5 9 (S8 ggezme b pl |y o Slol8 —Y-Y
oo o)Ll g3 0,5 4 |y Canly Solil g sl o) 4 |y e (S Ll —Y—Y
oS (o LI auglgl ho 4 ]y e 05 Y
oem3 o dold] cilay Bl i )3 0,8 Sy bib 45 Sloj b1, ¥ 5 (cladls o ¥

oS o (b i i Closgi b Jolee b+ w b5 50 1) y5 ol yleii b oy oS (g5lwesle (sl

struct node {
char symbol; // the value of character
int weight; // the frequency of symbol in input string
node* left; // link to left child
node* right; // link to right child
}s5
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assume pqueue as a priority queue
node huffman_coding() {
while (pqueue is not empty) {
pop(pqueue, nl)

pop(pqueue, n2)
create new_node

new_node.weight = nl.weight + n2.weight
new_node.left = nl
new_node.right = n2
push(pqueue, new_node)
}
pop(pqueue, rnode)
return rnode




w et TH
Hgw Polee (oS WS o e ieS Slglyd ell 1) o )8 Coglel 48 cunl oy sl can S pqueue
25 Sy (Dlxudgs (0 Fipdgy sy el S 4wl )sSUl (Bl slwosly ln |y Jbeaglyl o
il Jole YA S S o Ll |y (podle o2)s80 5 48,8 i )3 1) ol (el 0ad s S8
a3 go ol 1y )5S

a:10 b:5 c:14 d:18 e:8

\lJC«aQJn‘ o
b w53

[ b5 |[ e8| a:10]| c:14 || d:18

o3y a oSl sl yal ol ye FALE JSUS

2 4 g ye 48 osel Cands (29390 CE 0 4 dngi bl ol 4 YU 5l g canly 4 Co jl nals o o

Dy dalyd 1) g0 & dug
a: 00 b:010 c:10 d:11 e: 011

9S> gy o S lages 3 Wyl it Slol & olbdung S oo dlin Mo oS 5k lon
L5508 i s Bes (3 dugsl KD

2 oS ol ey o0 queue uily w0 priority_queue (wMS 8yme d gilwodly sl I i
Ojgmo C Ay o 53 At Sloo ) (313 4118 el pliy 28 oo 03latul p iy (Go3l el Sl cdin gy
a1y Lol w903, sloul pusis sae g 3l bcu gyl Cho 5 o) 58 diged ¢ Jlto (sl 3,5 Anlgs
S e Rl (29 ) Cogyl sy



@l slagnyesI - YYY

#include <iostream>
#include <queue>
using namespace std;
int main() {
int a[] = {1, 5, 8, 2, 6};
priority queue<int> pq(a, a + 5);
while (!pqg.empty()) {
cout << pqg.top() << " ";
Pq.pop();
}
cout << endl;
return 0;
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priority queue<int, vector<int>, less<int>> pq(a, a + 5);
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priority queue<int, vector<int>, greater<int>> pq(a, a + 5);

;4.:9@) Lfl)—’ rV‘-S u_B)z,a Q»Mf L ‘) ulo).‘a.v dy90 dowwb@ é.:b' Mlﬁ’u‘" ‘L?“’)Lq’“’ w9l9| L)‘“"" ‘_g‘);
cé;l_s U‘" o P P Ui d‘)_: ‘) ) do.\dmhu C’L 9 o.))f .3\.’>u| node )L’bL» &9., )I d)l.)p‘.wJ?I )




o £ Jad  YTY

sl Jocesglyl i 3y Shos Ly o o 1030 )5 oo S (sl st | 558 gl b (olao S gl
w2y ol (gilworly 4y ey

priority_queue<node, vector<node>, mycomparison> pq;
class mycomparison {
public:
bool operator() (const node left, const node right) const {
return (left.weight > right.weight);

}
1
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class mycomparison {
public:
bool operator() (const node* left, const node* right) const {
return (left->weight>right->weight);

}
}s
priority_queue<node*, vector<node*>, mycomparison> pq;
node* huffman_coding() {
while (pq.size() > 1) {
node* nl = pq.top(); pq.pop();
node* n2 = pq.top(); pq.pop();
node* new_node = new node();
new_node->weight = nl->weight + n2->weight;
new_node->left = ni;
new_node->right = n2;
pq.push(new_node);
}
node* rnode = pq.top(); pq.pop();
return rnode;
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char get_symbol(string strcode, node* root) {
for (int i = @; i < strcode.length(); i++) {
if (root == NULL)
break;
if (strcode[i] == '0")
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root
else
root = root->right;

root->left;

}

return root->symbol;
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node* root = huffman_coding();
cout << get symbol("010", root);
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™ Fractional Knapsack
™ Integer Knapsack / 0-1 knapsack
™ Multiple Knapsack
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#define MAX_N 100
struct object {

int value;

int weight;
}objects[MAX_NTJ;
int w; // knapsack capacity
int compare_by density(const void* a, const void* b) {

object* objl = (object*)a;

object* obj2 = (object*)b;

return (obj2->value / obj2->weight) - (objl->value / objl->weight);
}
float fractional_knapsack(int n) {

float sum_value = @; // sum of selected objects values

int sum_weights = 0; // sum of selected objects weights

// sort objects by density=value/weight in desc

order;

gsort(objects, n, sizeof(object), compare_by density);

for (int i = 0; i <= n; i++) {

if (objects[i].weight >= (w - sum_weights)) {
float selected_part = (w - sum_weights) /
(float)objects[i].weight;
sum_value += selected_part*objects[i].value;

break;
}
else {
sum_value += objects[i].value;
sum_weights += objects[i].weight;
}

}

return sum_value;
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#define MAX_N 100

#define MAX_W 1000

struct object {
int value;
int weight;

}objects[MAX_NTJ;

int n;

int w; // knapsack capacity

int integer_knapsack(int n) {
int m[MAX_NJ[MAX_W] = {@};
for (int j = 1; j <= n; j++)
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for (int 'y = 1; y <= w; y++) {
if (objects[j].weight > y)
m[31ly] = m[J - 11[y];
else
m[3Ily] = max(m[j - 1][y],
objects[j].value + m[j - 1][w - objects[j].weight]);

return m[n][w];
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A 15 X (Bigg X Cgas) = (15x8x14) + (5x15x14) =1680+1050 = 2730

(A 45 % Bigg) xCgiy = (6x15x8) + (5x8x14) =600+ 560 =1160
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MIi][j]1=min number of products to multiply A x...x A, <]
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M+ M[2][5]+ A x A

MLI[2]+ M[3][5]+ A, x Ay

MI[3]+ M[4][5]+ A x A

M[L][4]+ M[5][5] + A, x Ag
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M[1][5] = min(M 1 [K] + MK +1][5] + Ay x Ay s k=1,2,...,5
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1 2 3 4 5
Asy10 X Afoxa X Agxg X Agye X Agx10 %, N, 8,

r M[1][2] = M[1][1] + M[2][2] + 5 % 10 X 4 = 200
M[2][3] = M[2][2] + M[3][3] + 10 x 4 x 8 = 320 ,
M([3][4] = M[3][3] + M[4][4] + 4 X 8 x 6 = 192 4

| M[4][5] = M[4][4] + M[5][5] + 8 x 6 x 10 = 480 5

(8] =

1320432832,
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103 = { 1][1] + M[2][3] + 5 % 10 x 8 = 720

M[l][2]+M[3][3]+5x4x8—360
(M121[2] + M[3][4] +10 x 4 x 6 = 432
"IM[2][3] + M[4][4] + 10 x 8 x 6 = 800

3][3 + M[4][5] + 4 x 8 x 10 = 800

M[3][5] [ 4] + M[5][5] + 4 X 6 x 10 = 432

M[2][4] =

£3o ?b:v

M[l][1]+M 1[4] +5x 10x 6 =732
1][2] + M[3][4] + 5% 4 x 6 =512
M[l][3]+M [4] +5%6x10 =660

Pow T-L’ﬁ

2][2] + M[3][5] + 10 x 4 x 10 = 832
M[2 [3] + M[4][5] + 10 x 8 x 10 = 1600
M[2][4] + M[S][S] +10% 6% 10 = 1032

1][4] = min

2][5] = min
M[1][1] + M[2][5] + 5 x 10 x 10 = 1332

M[1][5] = mi M[l][2]+M[3][ ]+ 5x4x10 =832

M[1][3] + M[4][5] + 5 % 8 x 10 = 1240
M[1][4] + M[5][5] + 5 x 6 x 10 = 812
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chainorder(int p[]) {
int n = p.length - 1
for (int i = 1; i <= n; i++)
M[i][i] = @
for (int chainlen = 2; chainlen <= n; chainlen++)
for (int i = 1; i <= n - chainlen + 1; i++) {
int j = 1 + chainlen - 1// chain end
MIiJ[3] =
for (int k = i; k <= j - 1; k++) {
int cost = M[i][k] + M[k + 1][j] + p[i - 1] * p[k] * p[3]]
if (cost<M[i][j]) {
M[i][7] cost // new cost
S[i][3] k // save chain order

Ol ol Sbgime (Jlie (gl 313 365 13 1y b e lo Sl ] cplccowl P sl ] o 48l,) aSais (6399
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#include<iostream>
using namespace std;
const int MAXN = 1000;
int M[MAXN][MAXN], S[MAXN][MAXN];
int chainorder(int p[], int n) {
for (int i = 1; i <= n; i++)
M[i][i] = o;
for (int chainlen = 2; chainlen <= n; chainlen++)
for (int i = 1; i <= n - chainlen + 1; i++) {
int j = i + chainlen - 1;
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M[i][§] = INT_MAX;
for (int k = 1i; k <= j - 1; k++) {
int cost = M[i][k] + M[k + 1][j] + p[i - 1] * p[k] * p[3jl;
if (cost<M[i][j]) {
M[i][j] = cost; // new cost
S[i][3] = k; // save chain order

}
}
return M[1][n];
}
int main() {
int p[] = {5, 10, 4, 8, 6, 10};
int n = (sizeof(p) / sizeof(int)) - 1;
cout << chainorder(p, n) << endl;
return 0;

S Gl 5l eeanily cuiy o0l Cands glp 2,05 BLol prsgi 4 5L g sl ASA 4 aud o 4l S
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void printchainorder(int i, int j) {

if (1 ==17) {
cout << 1i;
return;

}

cout << "(";

printchainorder(i, S[i][j]);
printchainorder(S[i][j] + 1, 7);
cout << ") ";

ele ) 293 el (Slsd],8 printchainorder(1,5) @ jgo 45 9 8 S (gl ) YU &b (31 e (gl
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(n=-D*1+(n—-2)*2+...+1*(n-1) =ni(n—i)*i
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sort activities by finishing time(f)
S = {1}
lastf = f[1]
for i =2 ton {
if s[i] »>= lastf {
S=SUi
lastf = f[i]
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#include<iostream>
#include<algorithm>
#include<vector>
using namespace std;
#define MAX_N 100
struct job {

int start;

int end;
}jobs[MAX_N];
int n; // number of activities
vector<int> S; // selected activities

int compare(const void* a, const void* b) {
return ((job*)a)->end - ((job*)b)->end;
}

int main() {
gsort(jobs, n, sizeof(job), compare);
S.push_back(9);
int lastf = jobs[@].end;
for (int i =1; i < n; i++) {
if (jobs[i].start >= lastf) {
S.push_back(i);
lastf = jobs[i].end;
}
}

return 0;
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if s[i]=a then a.deadline >i
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s={}

S ={1}: possible

S ={1,2}: possible

S ={1,2,3}: possible »{2,3,1}

S ={1,2,3,4}: impossible

S ={1,2,3,5}: impossible

final S ={1,2,3}
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sort activities by profits in nonincreasing order
s =1}
maxprofit = @
for i =1 ton {
S =S U activities[i]
maxprofit = maxprofit + activities[i].profit
if S is not feasible with this new ativity {
remove activities[i] from S
maxprofit = maxprofit - activities[i].profit
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(feasible

#include<iostream>

#include<vector>

using namespace std;

#define MAX_N 100

struct job {
int profit;
int deadline;

}jobs[MAX_N];

int n;

vector<job> S;

int compare(const void* a, const void* b) {
return ((job*)b)->profit - ((job*)a)->profit;

}
int addjob(int index) {
vector<job>::iterator it = S.begin();
for (int i = @; i < S.size(); i++)
if (jobs[index].deadline < S[i].deadline) {
advance(it, i);
S.insert(it, jobs[index]);
return i;
¥
S.push_back(jobs[index]);
return S.size() - 1;
¥
bool feasible() {
for (int i = @0; 1 < S.size(); i++)
if (S[i].deadline < i + 1)
return false;
return true;
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int main() {
gsort(jobs, n, sizeof(job), compare);
int maxprofit = 0;
for (int i = 0; i < n; i++) {
int index = addjob(i);
maxprofit += jobs[i].profit;
if (!feasible()) {
vector<job>::iterator it = S.begin();
advance(it, index);
S.erase(it);
maxprofit -= jobs[i].profit;
}
}

return 0;
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X =% x10" +x,
y=y,x10"+y,
Xx Y = (% x10™ +X%,) x (Y, x10™ +Y,) = X, Y; xL0°™ + (X, Y, + X, ;) x10™ + X, Y,
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bignumber mul(bignumber x, bignumber y) {
int n = max(number of digits of x, number of digits of y)
if (x == @ or y == 0)
return 0
else if (n is smaller than a certain threshold)
return x * y
else {
int m = floor(n / 2)
bignumber x1 = div(x, m), x2 = rem(x, m)
bignumber y1 = div(y, m), y2 = rem(y, m)
return mull@(mul(x1, y1), 2 * m) + mull@(mul(xl, y2) + mul(x2,
yl), m) + mul(x2, y2);

}
}

mul é:l.s)‘ j)); slael c_J)..o LS‘)" o 4.».’9) )lfé\; ;§>9§ dde gd Jw U).w d‘).:* )ﬂo& ‘\/L Afd.».& 2
il 33 S5 e el sdilogdl g il co pd duwlee (sly rem g div mull0 b daw Dgu oo odlatul

pSlas i sl [y N310° i Lol div(x, 5) Slssls e gly ailoss 48,5 )8 4, 107
29y ) 4 S5 oo s 9d xex sl s

i n
) Lo 3185 sl Jlasl b 45 035 4l o0 yublS Bl 2,5 0 S0 = b b sl

)00, ungiil s IS w1y L8 o3y 6Sl Jaeyd sl 03938l lacullos plo 4y g 00l ialS” S
Xxy =2,x10°" +2,x10" +z,

Z, =X Y,
Z, = XY, + X, ¥,
Z, = XY,

® Karatsuba



@S Glapuyll Yot

S oo 5 g o Sl 05 L0118 o sl S0 gy 421y 2y by i inlS
Ol deldl )3 a8 38 aalgd i cond L) aSaus 51 BT bas LS ol opl b il 03,8 g JialS Gy oo

LS o oS oo 1) Sy oae g0 = Sles sl i 00l
2, = (X + %) (Y. +Y,) -2, -2

bignumber mul(bignumber x, bignumber y) {
else {
bignumber z2

bignumber z©
bignumber z1

mul(x1, y1)
mul(x2, y2)
mul(x2 + x1, y2 + yl) - z2 - z1

return mulle(z2, 2 * m) + mulle(z1i, m) + z0;
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int ordinal_pattern_matching(string s, string p) {
int n = s.length();
int m = p.length();
for (int i = @; i<n - m + 1; i++) {
bool match = true;
for (int j = @; j < m; j++)
if (s[i+ 3] != p[3]) {
match = false;
break;

}
if (match) // found a match
return i;

}

return -1; // no match
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#include<string>
using namespace std;
#define MAX_N 100
int pt[MAX_NT;
void make_prefix_table(string p) {
int m = p.length();
int last_match = 0;
pt[o] = -1;
for (int i = @; i<m - 1; i++) {
while (last_match>0 && p[i + 1] != p[last_match])
last_match = pt[last_match];
if (p[i + 1] == p[last_match]) {
pt[i + 1] = last_match;
last_match++;
}
else
pt[i + 1] = 0;
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int KMP_pattern_matching(string s, string p) {
int n = s.length();
int m = p.length();
make_prefix_table(p);
int last_match = 0;
for (int i = @; i<n; i++) {
while (last_match>@ && s[i] != p[last_match])
last_match = pt[last_match - 1] + 1; // move p to right
if (s[i] == p[last_match])
last_match++;
if (last_match == m)
return i - m + 1;

}

return -1; // no match
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#include<iostream>
#include<cmath>
using namespace std;
const int n = 100;
int primes[n] = {@}; // @:uncheck, 1:prime, -1:removed
void Eratosthenes() {
int limit = (int)sqrt((double)n);
int coeff_limit = 0;
int curr_prime = 2;
while (curr_prime <= limit) {
primes[curr_prime] = 1;
coeff_limit = n / curr_prime;
// remove coefficient of current prime
for (int i = curr_prime; i <= coeff_limit; i++)
primes[i * curr_prime] = -1;
// find next prime
for (int i = curr_prime + 1; i <= n; i++)
if (primes[i] == @) {
curr_prime = i;
break;
}
}

// mark remained numbers as prime
for (int i = curr_prime; i <= n; i++)
if (primes[i] == @)
primes[i] = 1;

}
int main() {
Eratosthenes();
// print primes in output
for (int i = 2; i <= n; i++)
if (primes[i] == 1)
cout << i << endl;
return 0;
}
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index location(index low, index high) {
index mid;
if (low > high)
return 0;
else {
mid = (low + high) / 2;
if (x == S[mid])
return mid;
else if (x < S[mid])
return location(low, mid - 1);
else
return location(mid + 1, high);
}
}
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int bin(int n, int k) {
if (k ==0 || n == k)
return 1;
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else
return bin(n - 1, k - 1) + bin(n - 1, k);

P9 duol}).g

int bin2(int n, int k) {
index i, j;
int B[0@..n][0..k]
for (i =0; i £ n; i++)
if (3==0 || J==1)
B[i][j] = 1;
else
B[1][j] = B[1 - 1][j - 1] + B[1i - 1][]];
return B[n][k];
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Input Output

9 123456789
1223
23145
3216
4227
5228
6239
714
815
916
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struct polygon {
int n; /* number of points in polygon */
point p[MAXPOLY]; /* array of points in polygon */
}s5
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double signed_triangle_area(point a, point b, point c) {
return ((a[X] * b[Y] - a[Y] * b[X] + a[Y] * c[X]
- a[X] * c[Y] + b[X] * c[Y] - c[X] * b[Y]) / 2.0);
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#define EPSILON ©.000001
bool ccw(point a, point b, point c) {

return (signed_triangle_area(a, b, c) > EPSILON);
}
bool cw(point a, point b, point c) {

return (signed_triangle_area(a, b, c) < EPSILON);
}

bool collinear(point a, point b, point c) {
double signed_triangle_area();
return (fabs(signed_triangle_area(a, b, c)) <= EPSILON);
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float ComputeArea(Point points[1..n]) {

float area = 0, p, a, b, c;

for i =2ton-1¢{
Distance(points[1], points[i]);
Distance(points[1], points[i + 1]);
Distance(points[i], points[i + 1]);
(a+b+c)/ 2;
rea += sqrt(p * (p - a) * (p - b) * (p - ©));

a
b
C
p
a

}

return area;

}
float Distance(Point p, Point q) {

return sqrt(pow2(p.x - g.x) + pow(p.y - g.y));
}
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#define MAXN 100 /* largest n or m */
long binomial_coefficient(int n, int m) {
int i, j; /* counters */
long bc[MAXN][MAXN]; /* table of binomial coefficients */
for (i =0; 1 <- n; i++)
bc[i][e] = 1;
for (j = 0; j <= n; j++)
bc[31[3] =
for (1 =1; i
for (j = 1;
bC[i][j?|

return bc[n][m

<; n; i++)
J <15 g+)
= bc[i - 1][j - 1] + bc[i - 1][j1;
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#include<iostream>
void prime_factorization(long x) {
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long i; /* counter */

long c; /* remaining product to factor */

C = X;

while ((c % 2) == 0) {
printf("%ld\n", 2);
c=c/ 2

}

i=3;

while (i <= (sqrt(c) + 1)) {
if ((c % 1) == 0) {

printf("%1ld\n", i);

c=c/ i,
}
else
i=1+ 2;
}
if (c > 1)

printf("%1ld\n", c);
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gcd(34398,2132 ) = ged (34398 %2132,2132 ) = ged (2132,286)
gcd(2132,286 ) = ged (2132 %286,286 ) = ged (286,130)
gcd(286,130) = ged (28696130,130 ) = ged (130,26 )
gcd(130,26) = ged (130%26,26 ) = ged (26,0)
.gcd(34398,2132) = 26 .k
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b.x'+(a—b|a/b).y'=ged(a,b)
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/* Find the gcd(p,q) and x,y such that p*x + g*y = gcd(p,q) */
long gcd(long p, long g, long *x, long *y)

long x1, y1; /* previous coefficients */
long g; /* value of gcd(p,q) */
if (g9 > p)
_ return ged(a, p, v, X);
if (q == 0) {
*x = 1;
Yy = 8;
return(p);
}
g = gcd(qg, p%q, &1, &yl);
*x = yl;
*y = x1 - floor(p / q) * yi;
return g;
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#include <fstream>
using namespace std;
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ifstream fin("input.txt");
ofstream fout("output.txt");
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#define QUEENS 8
bool col[QUEENS];
bool diagonall[QUEENS];
bool diagonal2[QUEENS];
int answer[QUEENST;
void print_answer() {
for (int i = 1; i < QUEENS; i++)
fout << answer[i] << " ";
fout << answer[QUEENS] << endl;
}
void queen8(int r) {
if (r > QUEENS) {
print_answer();
return;
¥
for (int ¢ = 1; c <= QUEENS; c++) {
if (col[c] || diagonall[c - r + 1] || diagonal2[c + r])
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continue;
answer[r] = c;

col[c] = diagonall[c - r + QUEENS] = diagonal2[c + r] = true;
queen8(r + 1);
col[c] = diagonall[c - r + QUEENS] = diagonal2[c + r] = false;
}
int main() {
queen8(1);
fout.close();
return 0;
}
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#define MAX_D 9
#define SQUARE_L 3
int table[MAX_D][MAX_D]J;
void print_solution() {
for (int i = @; i<MAX_D; i++) {
for (int j = @; j<MAX_ D - 1; j++)
fout << table[i][j] << " ";
fout << table[i][MAX_D - 1] << endl;
}
}

bool possible(int r, int c, int val) {
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for (int i = @; i<MAX_D; i++) // check current row
if (i !'= c && table[r][i] == val)
return false;
for (int i = @; i<MAX_D; i++) // check current col
if (i !'= r && table[i][c] == val)
return false;
// check current square
int square_r = (r / SQUARE_L) * SQUARE_L;
int square_c = (c / SQUARE_L) * SQUARE_L;
for (int i = square_r; i<square_r + SQUARE_L; i++)
for (int j = square_c; j<square_c + SQUARE_L; j++)
if (i !'=r & j != c && table[i][]j] == val)
return false;

void sudoku(int r, int c) {
if (r == MAX_ D && c == 0) {
print_solution();
fout.close();
exit(@); // exist when first solution found
}
for (int num = 1; num <= MAX_D; num++) {
if (possible(r, c, num)) {
table[r][c] = num;
if (c == MAX_D - 1)
sudoku(r + 1, ©);// goto next row
else
sudoku(r, ¢ + 1);// goto next col
table[r][c] = 0;

}
}

int main() {
sudoku (@, 0);
return 0;
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void fill_table() {
for (int i = @; i < MAX_D; i++)
for (int j = 0; j < MAX_D; j++)
fin >> table[i][]j];
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void sudoku(int r, int c) {
if (r == MAX_ D && c == 0) {
print_solution();
fout.close();
exit(@); // exist when first solution found

}
if (table[r][c] != 0) {
if (c == MAX_D - 1)
sudoku(r + 1, ©);// goto next row
else
sudoku(r, ¢ + 1);// goto next col
}
else {
for (int num = 1; num <= MAX_D; num++) {
if (possible(r, c, num)) {
table[r][c] = num;
if (c == MAX_D - 1)
sudoku(r + 1, @);// goto next row
else
sudoku(r, ¢ + 1);// goto next col
table[r][c] = ©;
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#include <string>
#define MAX_N 12
#define MAX_COLOR 4
int graph[MAX_N][MAX_NTJ;
string curr_color[MAX_NTJ;
string colors[MAX_COLOR] = {"c1l", "c2", "c3", "c4"};
void print_solution() {

for (int i = 1; i < MAX_N; i++)

fout << i << " " << curr_color[i] << endl;

bool valid(int node, int c) {
for (int i = 1; i < MAX_N; i++) {
if (graph[node][i] == 1 && curr_color[i] == colors[c])
return false;

}

return true;
}
void coloring_graph(int node) {
if (node == MAX_N) {
print_solution();
fout.close();
exit(9);
}
for (int ¢ = @; c < MAX_COLOR; c++) {
if (valid(node, c)) {
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curr_color[node] = colors[c];
coloring_graph(node + 1);

}

int main() {
for (int i = 1; i < MAX_N; i++)
for (int j = 1; j < MAX_N; j++)
fin >> graph[i][j];
fin.close();
coloring_graph(1);
return 0;

}
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#define MAX_N 1000+1

int n, swaps_counter;

int sequence[MAX_N]J;

int sorted[MAX_N];

int compare(const void* a, const void* b) {
return *(int*)a - *(int*)b;

}

int sort_by_exchange() {
swaps_counter = 0;
// find swaps that correct two elements
for (int i = 0; i < n; i++)
for (int j = 0; j < n; j++)
if (sequence[i] != sorted[i] && sequence[j] != sorted[]j]
&& sequence[i] == sorted[j] && sequence[]j] == sorted[i]) {
swap(sequence[i], sequence[j]);
swaps_counter++;
}
int bad_pos = @; // sort other elements
for (int i = 0; i < n; i++)
if (sequence[i] != sorted[i])
bad_pos++;
swaps_counter += (bad_pos / 3) * 2;
return swaps_counter;

}
int main() {
fin >> n;
for (int i = @; i<n; i++) {
fin >> sequence[i];
sorted[i] = sequence[i];
}
gsort(sorted, n, sizeof(int), compare);
fout << sort_by exchange() << endl;
fin.close();
fout.close();
return 0;
}
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swaps_counter += (bad_pos / 3) * 2;
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#define MAX_N 1000 + 1
int n, swaps_counter;
int sequence[MAX_N]J;
int c[4] = {@}; // 1,2,3 count
// pj[i]: number of element i in part j
int p1[4] = {@}, p2[4] = {0}, p3[4] = {e};
int sort_by exchange() {
int i;
for (i = 0; i < c[1]; i++)
pl[sequence[i]]++;
for (; i < c[1] + c[2]; i++)
p2[sequence[i]]++;
for (; i < c[1] + c[2] + c[3]; i++)
p3[sequence[i]]++;
int diff = 0;
// 1. swap 2 with 1 in part 2
diff = min(p1[2], p2[1]);
pl[1] += diff; p1l[2] -= diff;
p2[1] -= diff; p2[2] += diff;
swaps_counter += diff;
// 2. swap 3 with 1 in part 3
diff = min(p1[3], p3[1]);
pl[1] += diff; p1l[3] -= diff;
p3[1] -= diff; p3[3] += diff;
swaps_counter += diff;
// 3. swap 2 with 3 in part 2
diff = min(p2[3], p3[2]);
p2[2] += diff; p2[3] -= diff;
p3[2] -= diff; p3[3] += diff;
swaps_counter += diff;
// 4. swap other element
swaps_counter += 2 * (p1[2] + p1[3]);
return swaps_counter;
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int main() {

fin >> n;

for (int i = 0; i < n; i++) {
fin >> sequence[i];
c[sequence[i]]++;

}

fout << sort_by exchange() << endl;

fin.close();

fout.close();

return 0;

W23 (2 pheS b W e JUai! -0
B, mpaal (gt JB 3,0 3925 sloolx g W] e 9 30 3525 il S )3 508 N s’ 58
Ay (iSedls usyly dal et e ddsia EalS gly B0k kS bl olaedls dayed opl le &S
Al gaoip bl i odls Job s ya 1y 5 90 dbul S laodls 4 ,50lisS oS wind plowl  J5ya0
(3N <100 ) 545 0 3d dlane (6399 55 5 039 ysiio (N ) bn s slass s dnlos yiis 3o bl
A9l Cawds )5 3ol g e 481y olaodls Job aee i g 03,8 by |y la s be cdluse

53979
U sy ol clls S N XN g 5lo 5 (N) 5028 o0l o] (lio il 487 J1ai 390 (sl ol
Cils (5008 yase o pl ] (gt g pl T o )3 29250 e ciges (gl S oo pasie |y ot yls
aalp olite (£39,9 e ple iyl uly o 93 oo Sy 5 28y sl g1 b o

ol Al cpl sl (69959 D903 5 y3) (83959 0,5 ABlg5S jolods Vev s Jade 5l e 93 b Cdlune g

Input

4
04921
40817
98016
2117160

9>

Al 5 (2gS godign S Jate ob 4 1) b ped shon Algi e & (plrodl> b ggerme (S
9 9 $Oy9 b sblite SIS BF JS il nj ©ye 4 Vb (63959 4 bgiye (29)3 diged sl 085
S o asda |y o0 )




I Vet Teo

QOutput

(O——

8
Cr—=—®
4+8+16=28

ol b blko gaineS sWig S yd g diges BI,S S0, IS

Jaol,
cotymrien NS 4 Ale ol o sl |y Mg S gy ] dia (sligy s (slnalle wiges 5 alline )
Jb S )l @l 1y s geabpledlo gyl il el Sl b b (sasgeoms 4 gy ol Sl oslil gl

waglise sy |y ol (sasgamme 639y ilo 1 g 03,8 iy yus

struct edge {
int x;
int y;
int cost;
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#include <algorithm>
#define MAX_N 100 + 2
#define MAX_E (100 * 99)/2 + 10// max edges count: n(n-1)/2
edge edges[MAX_E];
int n;
int compare(const void* a, const void* b) {
return (((edge*)a)->cost - ((edge*)b)->cost);
}
int components[MAX_N] = {0};
int depth[MAX_N] = {0};
int kruskal() {
int min_cost = 0;
for (int i = 0; i < n; i++) {
components[i] = i; // initialize components
depth[i] = ©; // depth of all tree is @ (in start)

int selected_edge_count = 0;
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do o Y1

int next_e_index = 0;
int s, d;
while (selected_edge_count < n - 1) {
s = edges[next_e_index].x;
d = edges[next_e_index].y;
// check two vertics in same group or not
while (components[s] != s)
s = components[s];
while (components[d] != d)
d = components[d];
if (s !=d) {
if (depth[s]<depth[d])
components[s] = d;
else if (depth[s] > depth[d])
components[d] = s;
else {
components[s] = d;
depth[d]++;

min_cost += edges[next_e_index].cost;
selected_edge_count++;

}

next_e_index++;

}

return min_cost;
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int main() {
int e_counter = 0, road_cost;
fin >> n;
for (int i = 0; i < n; i++)
for (int j = 0; j < n; j++) {
fin >> road_cost;
if (j <= 1)
continue;
edges[e_counter].x = i;
edges[e_counter].y = j;
edges[e_counter].cost = road_cost;
e_counter++;
}
// sort edges by length of road (asc)
gsort(edges, e_counter, sizeof(edge), compare);
fout << kruskal() << endl;
fin.close();
fout.close();
return 0;
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struct point {
int x;
int y;
}s
struct adj { // left, top, right, bottom
int 1trb[4];
}s
#define MAX_N 50 + 1
adj 1links[MAX_N][MAX_NJ;
int r, c;
point curr, entrance;
int distances1[MAX_N][MAX_N], distances2[MAX_N][MAX_NTJ;
int adj_pos[4][2] = {{e, -1}, {-1, e}, {e, 1}, {1, @}};
void dfs_search_source(int x, int y, int dist) {
distances1[x][y] = dist;
for (int i = 0; i<4; i++) {
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int adj_x = x + adj_pos[i][@];
int adj_y = y + adj_pos[i][1];
if (links[x][y].ltrb[i] == 1 && (distancesl[adj_x][adj_y] == -1

distancesl[adj_x][adj_y]>dist + 1))
dfs_search_source(adj_x, adj_y, dist + 1);
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void dfs_search_entrance(int x, int y, int dist) {
distances2[x][y] = dist;
for (int i = 0; 1 < 4; i++) {
int adj_x = x + adj_pos[i][@];
int adj_y = y + adj_pos[i][1];
if (links[x][y].ltrb[i] == 1 && (distances2[adj_x][adj_y] == -1
|| distances2[adj_x][adj_y] > dist + 1))
dfs_search_entrance(adj_x, adj_y, dist + 1);
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int find_min_of_max() {
int max_of_mins = @;
for (int i = 0; i < r; i++)
for (int j = 0; j < c; j++)
if (distances1[i][j] + distances2[i][j] > max_of_mins)
max_of_mins = distances1[i][j] + distances2[i][]];
return max_of_mins;
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int main() {
int temp;
fin >> r >> c;
fin >> curr.x >> curr.y >> entrance.x >> entrance.y;
for (int i = 0; i < r; i++)
for (int j = 0; j < c; j++) {
fin >> links[i][j].1ltrb[@] >> links[i][j].1ltrb[1]
>> links[i][j].1trb[2] >> links[i][j].1trb[3];
distances1[i][j] = distances2[i][]j] = -1;

dfs_search_source(curr.x - 1, curr.y - 1, 9);
dfs_search_entrance(entrance.x - 1, entrance.y - 1, 9);
fout << find_min_of_max() << endl;

fout.close();

fin.close();

return 0;
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#define MAX_N 100 + 1
#define MAX_DIST 10000 + 1
int n;
int distances[MAX_N][MAX_N], min_path[MAX_N][MAX_N];
void floyd_warshall() {
for (int i = 1; i <= n; i++)
for (int j = 1; j <= n; j++)
min_path[i][j] = distances[i][]j];
for (int k = 1; k <= n; k++)
for (int i = 1; i <= n; i++)
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for (int j = 1; j <= n; j++)
min_path[i][j] = min(distances[i][]]
, distances[i][k] + distances[k][j]);
}
int find_min_sum() {
int min_sum = MAX_N * MAX_DIST, min_city = -1;
int curr_sum;
for (int i = 1; i <= n; i++) {
curr_sum = 0;
for (int j = 1; j <= n; j++)
curr_sum += min_path[i][]j];
if (curr_sum<min_sum) {
min_sum = curr_sum;
min_city = i;
}
}
return min_city;
}
int main() {
fin >> n;
for (int i = 1; i <= n; i++)
for (int j = 1; j <= n; j++)
fin >> distances[i][j];
floyd_warshall();
fout << find_min_sum() << endl;
fin.close();
fout.close();
return 0;
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#define max_sum 10000 + 1
#define max_coins 25 + 1
int v, n;
int coins[26];
long long count[max_sum][max_coins];
int main() {
fin >> v >> n;
for (int i = 1; i <= v; i++)
fin >> coins[i];
for (int i = 0; 1 <= v; i++)
count[@][i] = 1;
for (int i = 1; i <= n; i++)
for (int j = 1; j <= v; j++) {
count[i][j] = count[i][] - 1];
if (i - coins[j] »>= @)
count[i][j] += count[i - coins[j]]1[j1;

fout << count[n][v] << endl;
fin.close();

fout.close();

return 0;
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max_point[m] = MAX( max_point[m-1], max_point[ m - time[i] ] + point[i] )
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#define MAX_N 10000 + 5
struct pgroup {
int spoint;
int stime;
} problemsg[MAX_N];
int max_point[MAX_N];
int max_minute, categories_num;
int find_max_point() {
for (int m = 1; m <= max_minute; m++) {
max_point[m] = max_point[m - 1];
for (int ¢ = 1; c <= categories_num; c++) {
if (problemsg[c].stime <= m)
max_point[m] = max(max_point[m],
max_point[m - problemsg[c].stime] +
problemsg[c].spoint);

}

return max_point[max_minute];
}
int main() {
fin >> max_minute >> categories_num;
for (int i = 1; i <= categories_num; i++)
fin >> problemsg[i].spoint >> problemsg[i].stime;
fout << find_max_point() << endl;
fin.close();
fout.close();
return 0;
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#include <queue>
#include <string>
#define MAX_C 26
struct node {
char symbol;
int weight;
node* left;
node* right;
}s
string strinput;
int charcount[MAX_C];
string charcode[MAX_C];
void get_code(node* cnode, string strcode) {
if (cnode->symbol == @) {
strcode.push_back('0");
get_maked_code(cnode->left, strcode);
strcode = strcode.substr(@, strcode.length() - 1);
strcode.push_back('1");
get_maked_code(cnode->right, strcode);
strcode = strcode.substr(@, strcode.length() - 1);
}
else
charcode[cnode->symbol - 'a'] = strcode;
}
void write_code() {
for (int i = @; i<strinput.length(); i++)
fout << charcode[strinput[i] - 'a'];

int main() {
fin >> strinput;
for (int i = @; i<strinput.length(); i++)
charcount[strinput[i] - 'a'] ++;
node* chars;
for (int i = @; i < MAX_C; i++) {
if (charcount[i] == 0)

continue;
chars = new node();
chars->symbol = 'a' + i;

chars->weight = charcount[i];
chars->left = chars->right = NULL;
pq.push(chars);

}

get_code(huffman_coding(), "");

write_code();

fin.close();

fout.close();
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Problem A: Anagrams

Anagrams is word game that involves rearranging letter tiles to form words. Each piece has a
lower or upper Latin letter on it.
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Little Hamed has received an Anagrams puzzle for his birthday. But he does not know the
rules of the game. So he simply arranges tiles
beside each other to form new words and
sentences. Little Hamed arranged the words to
form a sentence. He was so happy because he
managed to use all the pieces of letters he got.
But after a more careful look, he thought the
sentence is not that beautiful. He decided to
rearrange it to make a more beautiful sentence.
This time he does not want to necessarily use all
the pieces. The new puzzle Little Hamed wants to
form, lack some letters and some letters are
extra.

There is a toy shop in the vicinity that sells or exchanges letter tiles. Little Hamed can
exchange a tile for a tile with the same letter but different case for C Tomans. He can
exchange a tile with a tile of any letter and any case for S Tomans. He can also buy a new
tile for B Tomans. The prices are reasonable relative to each, i.e. C <S < B.

Now, given the first puzzle Little Hamed has arranged, help him obtain all the tiles that are
required to form his new puzzle with minimum possible cost.

Input (Standard Input)

First line of input contains a single integer t(t <100), the number of tests that follow. The
first line of each test contains three space-separated integers
C,S,B(1<C < S < B<10°%)the cost of changing case of a tile, exchange a tile with a

different tile and buying a new tile, respectively.

Next two lines describe the puzzle that Little Hamed has arranged and the new puzzle he
wants to form. Each puzzle contains only lower and upper Latin letters and space character.
Length of each puzzle does not exceed 100. There will be no leading or trailing spaces in
description of a puzzle and two words in a puzzle are separated with a single space. Note that
space is not puzzle tile and is only used to separate different words of the puzzle.

Output (Standard Output)

For each test you should output a single line, the minimum cost to prepare all the tiles
required two form the second puzzle.

Sample Input and Output

Sample Input Sample Output
3 405

1 100 10000 300

write SaMpLe 60300

is not sImPlE

1 100 10000

Happy PMP

Zart PMP
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1 100 10000
Last war of PMP

Reincarnation of PMP

Problem B: Beautiful Mind

Jamshid Kashani was a great scientist in Persia. He was also a great mathematician. The king
of the time that was not satisfied with courtesy of Jamshid toward himself, put Jamshid in jail

and commanded his death.

Before they execute him, as sign of good faith, he offered Jamshid a riddle and told him if he

can solve the riddle faster than him, he’s free to go. The riddle is:

“Given a N XN matrix, you should simulate a series of operations on it. The operations are:

e Upward: shift the rows one place up. First row will be placed the last row.

1123 415|6
5|16 ] > 819
7 9 1123

e Downward: shift the rows one place down. Last row will be placed before first row.

123 71819
56| ] > 1123
71819 415]|6
e Forward: shift the columns one place to right. Last column will be placed before first
column.
1123 3112
4156 | > 16145
7 9 917|8
e Backward: shift the columns one place to left. First column will be placed after last
column.
1,23 2131
4156 |—:> 5164
7/8|9 8197

e Transpose: transpose the matrix. First row will be placed on first column, second row
on second column and so on.
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1 2|3 1147
4156 | > 12|58
7,89 316|9
¢ Rotate: rotate the matrix 90 degrees clockwise.
1(23 7141
56| | > 18|52
71819 9,63

You should simulate all the operations on input matrix one by one and find the resulting
matrix.”

Jamshid solved the riddle way quicker than the king and was released.

Your task is to solve the above riddle.

Input (Standard Input)
First line of input contains a single integer t(t < 20). The first line of each test contains a
single integer N(1 <N <50). Next N lines each contain N positive integers. j" number

of i line is the number at row i and column j of matrix. These numbers are not greater
than 100. After that there will be a line with the sequence of operations performed on matrix
in order from left to right. It is a string of length at most 100. Each operation is shown by a

character, “U” for upwards, “D" for downwards, “F" for forwards, “B" for backwards, “T" for
transpose and “R” for rotate.

Output (Standard Output)

For each test you should print a Nx N, the resulting matrix after performing all operations on
it. Output matrix should be formatted as input matrix (i.e. you should print N lines each
containing N integers) Numbers should be separated by a single space.

You should print an empty line after each test.

Sample Input and Output

Sample Input Sample Output
2 1234

4 5678

4 8 12 16 9 10 11 12
37 11 15 13 14 15 16
2 6 10 14

159 13 37 28 19

R 64 55 46

3 91 82 73
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19 28 37
46 55 64
73 82 91
UFBDTR

Problem C: Cards

You have got a set of cards. On each card an integer between 1 to M is written. The number
of cards that have number | written on their side is equal to I, .

You shuffle the cards and distribute them among M bins so that i" bin receives N, cards.

In each bin cards are stacked on top of each other. All possible distributions of cards are
equally likely to occur.

We call a distribution of cards nice with respect to i" bin, if it has the following property.

Starting with i" bin, in each step you pick (and remove) the topmost card from it. The
number written on the card specifies the bin from which you should pick the next card. You
keep picking cards in this way until you cannot pick any more cards. The distribution is nice if
you can remove all the cards following these instructions. In other words, after the last move
there should not be any cards remained.

He is curious to find the probability that a random distribution of cards is nice with respect to
first bin, and also with respect to a random bin. Put differently, can we remove all the cards if
we pick the first card from the first bin? What if we choose the starting bin uniformly at
random?

Input (Standard Input)

Input contains at most 150 tests. In the first line of each test there will be an integer
m(2<m<1000). Parameter M is the number of bins that the cards are distributed

among and also it is the greatest number written on a card.

Next line will contain M integers N, (L< n, <10°). Parameter N, is the number of cards

that i bin receives and also it is the number of cards that number i is written on them.
Input terminates with m=0.

Output (Standard Output)

For each test you should output the probabilities that a random distribution of cards is nice
with respect to first bin followed by the answer to the same question with respect to a random
bin. These two numbers should be separated with a single space and should be formatted as

irreducible fraction P/ such that greatest common divisor of P and Q is equal to 1.
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Sample Input and Output

Sample Input Sample Output
2 1/2 1/2

11 1/3 5/9

3

10920 2184 6552

0

Problem D: Dictionary Attack

You are performing a dictionary attack to hack an unfortunate user’s account. You have a list
of N potential words that the user is most likely to use. This list is prefix free, i.e. no word in
the list is a prefix of another. You guess that the password is concatenation of one or more
words of the list without any delimiters.

The average person usually uses passwords that have the following criteria:

e The number of words used in password is limited as the users can memorize only a
few number words. Depending on the number of words in your dictionary, you
assume the number of words used in a password is at most M. If a word is used
multiple times, all occurrences of that word are taken into account.

e Users are reluctant to use long passwords as they are error prone to type. So the
length of a password is at most L .

You are setting up a program to run over all passwords one by one in lexicographical order.
But even for computers it takes days to check all possible combinations. Especially if you setup
a time interval between two consecutive queries to prevent system administrators become
suspicious.

The program you have written gives an index K in the input, and starts its work from the K™
lexicographically smallest word. In each run, the program iterates over possible words in
search space until it finds the password. If it fails to identify the credentials for 12 hours, it
exits. The only thing it reports is the index of last checked word.

You noted that the program is inefficient when the input argument gets large. You want to
optimize it. Your task is to find the k™ smallest possible password with a quick algorithm.

Input (Standard Input)

First line of input contains a single integer t(t <100), the number of tests that follow. The
first line of each test contains four space-separated integers
n,m,L,k(1<n<1000,1<m<10,1< L <1000,1<k <10°), the number of words in

the dictionary, maximum number of words used in a password, maximum length of a
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password and the index of the password in the sorted list of all possible combinations that you
are looking for.

Each of the next N lines contains a string of length at most 300. Words consist of only
lowercase Latin letters. It is guaranteed that no word in the list is a prefix of another.

Output (Standard Output)

For each test you should output a single line, the k™ lexicographically smallest possible

password. If the total number of possible password is less than K , you should print “empty”
instead.

Sample Input and Output

Sample Input Sample Output

6 sample
22111 simple
simple samplesample
sample empty

2 2 11 2 empty
simple zartpmp
sample
2212 2
simple
sample
2211 3
simple
sample
2212 7
simple
sample

4 4 10 17
zart
Jjamshid
pmp
happy

Problem E: Eclipse
When the Moon passes between the Sun and the Earth, it may fully or partially block the Sun.
This phenomenon is called solar eclipse.

Qiyas-ud-din Jamshid Kashani was one of the best Persian astronomers and mathematicians
who lived in 8" century. He has written treatise on astronomical observational instruments
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and invented a mechanical planetary computer which could solve a number of planetary
problems.

Sun
/
/
/
’
/ -
’I
,/
. . -~ Moon

An example of total eclipse

Jamshid is observing the sky to see the next happening of this beautiful and rare event. He
has calculated exact location and radius of the Moon and the Sun. He wants to determine the
type of eclipse that is happening.

For simplicity, Jamshid assumes that he is standing in origin of a plane. He considers an object
or part of it visible, if any point of that object except for the points on the boundary can be
directly seen from the origin.

Input (Standard Input)

First line of input contains a single integer t (t <10000), the number tests that follow. Each
test consists of two lines, describing the Moon and the Sun respectively. Astronomical objects
are defined as three integers X, Y,r (=10* < x,y <10%,1<r <1000) specifying their

position and radius. It is guaranteed that radius of the Sun is greater than or equal to radius
of the Moon.

You are standing at the origin watching the sky. It is guaranteed that the Sun and the Moon
are non-intersecting and do not touch each other. Also none of them encloses the origin
neither on its interior nor its boundary.

Output (Standard Output)

For each test you should output a single line. If the disk of the Sun is fully obscured by the
Moon, output "Total eclipse”. Otherwise if the blocking is partial, that is you can directly
see a point strictly inside the circle of the Sun, output “Annular eclipse”. In the case
when the Moon is not blocking the Sun at all and all points strictly inside the circle of the Sun
are visible to you, output “None”.
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Sample Input and Output

Sample Input Sample Output

3 Total eclipse
111 Annular eclipse
10 10 2 None

121

55 2

1101

10 2 2

Problem F: Farmers of Kasian

The land of Kasian is in the form of an infinite strip. It has a width of W . Farmers of Kasian
have divided their land into subdivisions with N line segments that fully extend across the
strip and are non-intersecting. Subdivisions are numbered from 0 through N (inclusive) from
left to right.

subdivision \ / w subdivision
0 n

An example of subdivisions of Kasian

The governor of Kasian is collecting taxes from the farmers. He has sent an agent to calculate
and collect the taxes. As there are quite a lot of subdivisions, the agent has decided to visit
only M random locations and collect the tax from the owners of those subdivisions.

Unfortunately because of the complications in the territory of farmers, the agent cannot
accurately decide on which subdivision he is standing. So he asked you as an experienced -
programmer to do this job for him.

Input (Standard Input)

First line of input contains a single integer t(t <10), the number tests that follow. On the

first line of each test there are two integers N,W (1<Nn<5x10*1<W <10°%), the

number of subdivisions and the parameter W as defined in the problem statement. From
now on we assume the land is the unbounded area in between lines Y =0 and y =W .

Next N lines will contain two integers X, and X, (—=10° <X, X, <10°). It means that

there is line segment from (X;,0) to (X,,W). It is guaranteed that these line segments are
disjoint.
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Next line consists of a single integer M (1< mM <5x10*), the number of locations the agent
checks. After that there are M lines follow, each containing two integers

9 9 +th )
X, ¥; (107 <%, <10°,0<y, <W) the i location that the agent checks. No query
point lie on any line segment.

Output (Standard Output)

s th
For each test you should output M lines. I"" line for each test should be the number of

subdivision for the i" query point. The answer for each query should be a number from 0 to
n.

There should be exactly one empty line after each test.

Sample Input and Output

Sample Input Sample Output
2 0

12 1

10 0

SN B w O

H oo W o N U BB W oo s oo N
(€]

Problem G: Goodfellas

Ta'zieh is a special kind of traditional Persian performing arts. It dates before the Islamic era
and the tragedy of Siawush is one of the best examples.

Ta'zieh is usually performed on a round stage. Long ago when Ta'zieh was more popular,
people of different families was gathering around the stage to watch the show. Each family
had some male members and some female members. People could stand around the stage in
any order although they should comply with these restrictions:

¢ A man and a woman from different families cannot stand beside each other.
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e People can stand in several circular rows. But in each row they should stand tight, so
everybody is considered to be adjacent to the persons (if any) who are standing next
and previous to him.

You are studying the behavior of ancient people to learn more about their social attitude,
traditions etc. Given description of some families in a Ta'zieh show, you have to find the
minimum number of rows they could form while all restrictions are satisfied.

Input (Standard Input)

Input contains several test cases. Number of tests is at most 100. The first line of each test
contains a single integer N (1< n <100), the number of families.

Next line will contain N integer’s M;, the number of men in the i" family. Description of
women in each family W, will follow in the same format (0 < w;, m; <9). It is guaranteed

that for any i between 1and N, W, +m;, > 0. Input terminates with N =0.

Output (Standard Output)

For each test you should output the minimum number of circular rows that are required, so
that each people can watch the show without violating the rules.

Sample Input and Output

Sample Input Sample Output
2 2

11 1

01

3

21

0 9

0

Problem H: Human Experience

Given N pairs of integers (ai,bi), you should calculate the following equation modulo

10° +7:
LCM (a2,ay,...,a™)

where LCM is the least common multiple of a set of numbers.

Input (Standard Input)
The first line of input contains a single integer t (t <50), the number of tests that follow.

The first line of each test contain an integer N(1<n<10°), the number of pairs of
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integers. The 1" of next N lines contains two integers a;,b, (1< a, <10°,0<h, <10%),

the base and the power of i" pair as described in the statement.

Output (Standard Output)

For each test you should output a single line, the answer of equation modulo 10°+7.

Sample Input and Output

Sample Input

Sample Output

2
3

10800
688423210

2 4

15 2

6 3

1

2 1000

Problem I: Interesting Knapsack

Knapsack is well-known optimization problem. In 0-1 version of problem, you are given a list
of N items each with a size and a value, and a bag of size B, you choose a subset of items
that fit in the bag and their total value is maximized. This problem is proved to be NP-hard,
but it has pseudo-polynomial time dynamic programming algorithm.

In this problem you should solve the exact same problem with one additional constraint:
either your bag is relatively small or the maximum value of items is limited.

Input (Standard Input)

Input contains at most 50 tests. The first line of each test contains
n,B(1<n<100,1< B <10%), the number of items, and the size of the knapsack. The

second line contains N integers with the i" integer being v, (1<, <107), the value of
i" item. Third line describes the sizes of items S, (1<'s, <107) in the same format.

It is guaranteed that in each test either B <50000 or maxy; <500.

I<i<n
Input terminates with a line “0 0”.

Output (Standard Output)

For each test you should output a single line, the maximum total value of items in the
knapsack.
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Sample Input and Output

Sample Input Sample Output

100000 500
500 8
100000 15
10

57

6 7

100
2345
4 321

o U P oUW W RN

(@]

Problem J: Joining Vertices

You are given a weighted undirected graph with N vertices and M edges. In one move you
can join any two different vertices into a single vertex and the cost of this operation is the
length of the shortest path between the two vertices. Please note that after joining some
vertices, multiple edges or self-loops might appear in the graph. Joining vertices is continued
with the induced graph until only one vertex remains.

Your task is to join all vertices into one, such that total cost of operations is minimized.

Input (Standard Input)

First line of input contains a single integer t(t < 40) , the number tests that follow. First line

of each test contains integers N, M(1<n <1000, m < 200000 ), the number of vertices

and edges in the graph, respectively. Next M lines contain three integers
u,v,, W, (L<u;,v, <n,1<w, <10°),which means there is an undirected edge between

U,, V; with the weight of W, . The graph does not contain multiple edges or self-loops.

Output (Standard Output)

For each test you should output the minimum total cost of operations for contracting all
vertices into one, on a single line. If it is not possible, print "impossible” instead.
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Sample Input

Sample Output

g w w =N

w = w N W RN
SN N W NN O

20

6

impossible
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Sample Input Sample Output

2 10800

3 688423210
2 4

15 2

6 3

1

2 1000
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Sample Input Sample Output

100000 500
500 8
100000 15
10

57

6 7

100
2345
4 321
0
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w P b w N W RN
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20

6
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Problem A: Arrangement of RGB Balls

Sohrab & Sepehr have N colorful balls, R of them are red, B of them are blue and G of

them are green.

-
¥

They want to arrange these balls in a single line. The only condition should be met is, any
three consecutive balls, should not have two or more balls of the same color. It is your job to
help them find out how many different ways these balls can be arranged, if all the same

colored balls are indistinguishable.

Two colorful arrangements A and B are different, if there is a position | such that

color(A) = color(B,),(1<i<n).

Input (Standard Input)

The first line of input contains an integer T (T <100) indicating the number of test cases.
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Each of next T lines have three integer numbers, R,G,B(1<R+G+B<10°%),
indicating number of red, green and blue balls, respectively.

Output (Standard Output)

For each test case print the number of different possible colorful lines that can be made.

Sample Input and Output

Sample Input Sample Output
4 6

555 2

332 1

001 0

345

Problem B: Bentago

Pentago is a two-player abstract strategy game invented by Tomas Flodén which played on a
6 x6 board. “Bentago” is similar to Pentago, but is played on a board 4 x 4 divided into four

2x 2 sub-boards. Taking turns, the two players place a marble of their color (either black or
white) onto an unoccupied space on the board and then rotate one of the sub-boards by 90
degrees either clockwise or anticlockwise. The white player starts the game. A player wins the
game by having three of their marbles in a vertical, horizontal or diagonal alignment after the
sub-board rotation in his move. If all 16 spaces on the board are occupied without a row of
three being formed then the game is draw. Furthermore, if after some turn, both players have
three marbles in a vertical, horizontal or diagonal alignment, the game is draw too.

Sohrab & Sepehr are playing Bentago and Soodabeh is watching their game. By having the
current game state, she wants to know the result of the game. Note that Sohrab plays as
white and Sepehr plays as black and both of them play optimally well.

Input (Standard Input)

The first line of input contains an integer T (T <50), indicating the number of test cases.

Each test case consists of five lines. Each of the first four lines contains four characters; these
lines describe the position on the board. The fifth line of each test case is empty.
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The position on the board is specified using characters "W" (white marble), "B" (black
marble), and "." (free cell). You may assume that all positions in input are reachable in a real
game in accordance with the described rules and all of given positions need at least one turn
to terminate.

Output (Standard Output)

For each test case if white player wins the game, output “Sohrab”. If black player wins, output
“Sepehr”, In the case of a draw, output “Draw”. (quotes for clarification).

Sample Input and Output

Sample Input Sample Output

3 Sohrab
BWWB Sepehr
WBWB Draw

.B..
WL

WBWB
BWWB

BBWB
W..W
WW. .

Problem C: Combination Lock

Sohrab & Sepehr found a combination lock. The lock has rotating dials in which all of them
have N adjacent sides. Integer numbers from 1 to N are written on dials respectively.
Rotating one dial clockwise increases the number on dial. Numbers 1 and N are adjacent that
is if the dial number is N and you increase it, the dial will set to number 1. Sohrab & Sepehr
have invented a game with this lock and they are about to play it.

At first, Sohrab takes the lock and rotates dials in order to set them to any arbitrary

combination. Sepehr has N turns to change the dial numbers. In i"™ turn he can select one
of dials that he didn’t select before and rotates it exactly i times clockwise.
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Sepehr is the winner of game if after his N turns, the combination lock has all of nhumbers
between 1 to N, (i.e. formed a permutation of numbers) otherwise Sohrab is the winner of
the game.

You are given the combination lock which Sepehr has received. Determine who will be the
winner of the game in case you know Sepehr plays optimally well.

Input (Standard Input)

The first line of input contains an integer T (T < 100) , indicating the number of test cases.

Each test contains an integer N (n < 13) indicating number of dials on the lock, followed by

N space separated integers, AI (13 A1 < n) describing Sohrab’s chosen combination.

Output (Standard Output)

For each test case output “Sohrab” or “Sepehr”, corresponds to the winning side.

Sample Input and Output

Sample Input Sample Output
2 Sohrab
212 Sepehr
3213

Problem D: Dreamer Land of Kashan

Sohrab & Sepehr are responsible for Kashan’s taxi organization which has N taxi stations and
M taxis. There exists exactly one road between any two taxi stations. Each of taxis has
chosen their favorite road to drive in, that has not been chosen by any other taxi.

Sohrab & Sepehr soon realized that some stations are not accessible from each other. Now
they want to solve this issue. After a while of consulting, these options are presented:

e Forcing some taxis to change their road by paying them. Each taxi requests some
money for changing his favorite road to any other road.

e Employing some new taxis to drive in a specified road has determined by Sohrab &
Sepehr. The cost of employing a new taxi C is and they are able to employ as many
new taxis as they want.

Sohrab & Sepehr’s primary concern is to find minimum total cost needed to solve this big
problem. Also, if possible, they prefer to solve this problem with employing new taxis as a few
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as possible. As now, you are informed of their goal; your mission is to help them solve three
problems. Firstly, how many new taxis must be employed? Secondly, how many old taxis must
be forced to change their road? Ultimately, what is the minimum total cost?

Input (Standard Input)

The first line of input contains an integer T (T < 35) indicating the number of test cases.

Each test case starts with one line contains three integer numbers N,M and

c(2<n<10*,0<m<10%1<c<10°), the number of stations in the city, the number
of taxis that have already employed and the cost of employing new taxis respectively.

Then  the  next m lines  contains  three  integers a;,b, and

rl<a,b <na =b 1<r <10°), indicating that the i™ taxi has selected the road

(|
between stations @; and b, and he wants I, unit of money to change his road. Stations are

numbered in the range of 1 to N . It is guaranteed that no two taxis select the same road.

Output (Standard Output)

For each test case output three space separated numbers, representing the number of new
taxis, the number of old taxis which should be forced to change their road and the total cost.

Sample Input and Output

Sample Input Sample Output

10 100
100 0110
100 11 25
10
10
20
30
15
10
20
30

N O w RN R DWW
w N O w w w N w NN

Problem E: Era of Winter Triangle

Sohrab & Sepehr have decided to pursue their studies in astronomy. They have recently been
interested in the Winter Triangle. The Winter Triangle is made of Sirius, Procyon and
Betelgeuse which are three of the ten brightest objects observable from the Earth. They are
planning to observe the Winter Triangle in the desserts around Kashan. They are wondering if
the Moon has got any points in common with the Winter Triangle.
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Betelgeuse

Procyon

Sirius

We model sky as a 2D plain. Stars are just like points in that plain. We have their coordinates,
and also we model Moon as a circle.

Your job is to check if there is any intersection between the Winter Triangle and the Moon or
not. (At least in one point)

Input (Standard Input)

The first line of the input contains an integer T (T <1000), indicating the number of test
cases.

Each of the first three lines of test cases represents a pair of integers describing triangle's
vertices.

The next line contains three integers X,Y, R . The point (X,Y) is the center of the Moon,
and R is radius of the Moon.

All coordinate numbers in the input are less than or equal in absolute value and
(L<R<1000). Also it's guaranteed that no three vertices of the given triangles lie on a

straight line.

Output (Standard Output)

For each test case print a single line containing “YES” if the Winter Triangle and the Moon
have at least one common point; and “NO” otherwise.



Sample Input and Output

Vit T

Sample Input Sample Output
3 YES
11 YES
31 NO
23

202

11

31

2 3

201

11

31

2 3

001

Problem F: Find The Problem!

Sohrab & Sepehr are problem-setters of 5" Kashan programming contest. After they
prepared their problems, the sponsor of event gives them two new raw problems. He asks
them to add the two new problems to the problem set. Now you should solve one of those
problems. Sohrab & Sepehr doesn’t have any time to prepare the problem, so they explain the
original one given by sponsor and you have to discover what it actually asks, then solve it!

Machine Part Code
R1 P1 C1
R1 P2 c2
R1 P3 C3
R1 P4 C4
R2 P1 C5
R2 P5 Cé
R2 P6 C7
R2 P7 c8
R3 P5 C9

Fig1. Mysterious table

2e

PI_[P2 [P3 [P4 [P5 [P6 |P7
R1_|c1 |c2 [c3 [ca4

R2_|C5 c6 |c7 |c8
R3 C9

Fig2. Strange table

In this problem you are given a mysterious table and you should change it to a strange one!
See the example to find out how to do it.
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Input (Standard Input)

The first line of input contains an integer T (T <50) indicating the number of test cases.

First line of each test case contains an integer number N (1< N <50) which is the number
of data rows in the mysterious table. In each of next N lines there are three space-
separated words Machine,, Part,, Code, representing saved data fields in the i" row of

mysterious table. All data in the table only consists of uppercase English letters and digits.
Length of all words are less than or equal to 3 characters. It's guaranteed that in the given

mysterious table all pairs (Machine;, Part;) are distinct.

Output (Standard Output)

For each test case, output a strange table just like the sample input and output. There are two
secret points you must consider:

e All data fields must contain exactly 3 characters and must be left justified. If the
length of any field data is less than 3, you should add trailing space characters to it.
¢ Row and column names should appear in ascending lexicographical order.

Sample Input and Output

Sample Input Sample Output
5 S
9 | |P1 |P2 |P3 |P4 |P5 |P6 |P7 |
S
kL PLCL IR1 |C1 |C2 |c3 jca | | | |
Rl P2 C2 s
R1 P3 C3 |[R2 |C5 | | | |C6 |C7 |C8 |
R1 P4 C4 e
R2 P1 C5 IR3 | I | | [Co | | |
25 P 6 S
R2 P6 C7 oo
R2 P7 C8 | e
R
R3 P5 C9 IR1 |cCC|
1 R
R1 Pl CCC
Hint

The lexicographical order of strings is the order we are all used to, the "dictionary" order.
Such comparison is used in all modern programming languages to compare strings. Formally,
astring P of length N is lexicographically less than string  of length M, if one of the two

statements is correct:

n<m, and P is the beginning (prefix) of string q (for example, "aba" is less than string
Ilabaall),
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P, =0 Py =0preees Pey = eyr P <G for  some  k(@L<k <min(n,m)), here
characters in strings are numbered starting from.

Problem G: General Sohrab & General Sepehr!

Sohrab & Sepehr are generals of the Kashan army. During daily PT formation, soldiers stand in
a line, numbered from 1 to N (left to right). In addition, each of them is either faced to right

or left direction.

Sohrab & Sepehr give training commands to soldiers. Sohrab only likes to give “Sit Down” or
“Stand Up” commands, and Sepehr only likes to give “Turn Around” command. Note that each
commands to a specific soldier. So after some training commands, a number of soldiers are
standing while some of them are sitting. Also some of them are in directions other than their
initial direction.

Two soldiers are called “Strong Soldier Pair” (SSP), if they meet all conditions below:

e Both soldiers are standing.
e Left soldier faced to right and right soldier faced to left.
e There is no standing soldier between them.

At some points, Sohrab & Sepehr want to know how many “Strong Soldier Pair” exist, in which
both soldiers are between L and R (inclusive).

Your program should work with 3 types of queries:

1. Sohrab commands to soldier number X . (Toggle between sitting or standing
position)

2. Sepehr commands to soldier number X . (Toggle between facing to right or facing
to left)

3. How many “Strong Soldier Pair” lies between L and R ? (inclusive).

Input (Standard Input)

The first line of input contains an integer T (T <15) indicating the number of test cases.
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First line of each test case contains two integer numbers N  and

0(2<n<10°,1<q<10°)indicating number of soldiers and number of queries
respectively.

The next line contains a string S of length N that each character is either ‘<’ or '>’,
indicating direction of soldiers. (<’ for left and *>’ for right)

The i of the following ( lines first contains an integer T, (1<T, <3) indicating type of

i"™ query. If the i™ query is of type 1 or 2, then next follow one integer X, (@< X, <n).

If the " operation is of type 3, then next follow two integers
L, R (<L <n-1L +1<R; £n). The numbers on the lines are separated by single
spaces.

Output (Standard Output)

For each query of type 3, print a single line, the number of “Strong Soldier Pairs” that lies in
the given segment. Print the answers to the queries in the order in which the queries go in the
input.

Sample Input and Output

Sample Input Sample Output

2

6 10
><><><
6

=
P P O N O N DN W

Bw WP www DWW
w P NN RPRwWw RN

w Vv
Vv
A D
AN

sy

w =
=W N
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Problem H:

Sohrab and Sepehr bought a new robot. The robot has a special program to eat fruits. To feed
the robot, its owner should put some fruits in a row on the ground. Fruits are numbered from
left to right starting from 1. Additionally the owner should choose and insert a special digital

counter inside the back of robot’s head. The digital counter only can count from 0 to M —1
and in case of overflow, it starts from 0. (e.g. if M =8 and digital counter has number 6, it
will has 1 after counting 3 more times). In addition, the owner should set four integers
L,R, X,Y before run the feeding program.

Note that for technical reasons both of L and R should be a multiple of M . In robot's
instruction manual there is an algorithm that shows how feeding program works. In the
algorithm some of fruits called “ILLEGAL”. A fruit is “ILLEGAL” if at least one of these
conditions is true:

a. Itisoneof first L fruits.

. Itisoneoflast R fruits.
c. The number that special digital counter shows, when robot stands beside that fruit, is

less than X .
d. The number that special digital counter shows, when robot stands beside that fruit, is

greater than Y .
According to instruction manual of robot, the feeding algorithm works in this way:

Get the integer numbers L, R, X,Y from your owner.

Wait until your owner mounts a special counter on your head.
Set special counter to 0.

Stand beside of fruit number 1.

If the fruit that is in your side is not "ILLEGAL”, then eat it.

If recently you ate an unripe fruit, turn off yourself immediately!
See the next step. If after the next step there is a fruit in your side go to line 8,
otherwise go to line 11.

8. Go 1 step forward.

9. Increase special digital counter one unit.

10. Gotoline 5.

11. Increase special digital counter one unit.

Nowunhrwn =



Sl 3 5l TVE

12. If special digital counter shows 0 go to line 13, otherwise turn off yourself
immediately.
13. Mission completed successfully.

Sohrab & Sepehr read the instruction manual. However, they didnt understand anything of it!
Unfortunately, their robot is hungry!

They bring all fruits that exist at home and put them on the ground. Some of fruits are unripe
and others are ripe.

Before run robot’s feeding program they should choose a digital counter with size M , and
set four integer numbers L,R, X,Y for the robot. They would like know between any

feasible values for M, L, R, X,Y what is the maximum number of fruits that their robot can

eat without turning off itself. They just know you as an expert that can help them out. You are
given the number of fruits and the indexes of unripe fruits. Write a program that find
maximum possible fruits, the robot can eat according to robot’s feeding algorithm.

Input (Standard Input)

First line of input contains an integer number T (T <50) indicating number of test cases.
Each test case has two lines. First line of each test case contains two integer numbers
N(n<20000) and M(0<m<n) indicating number of fruits and number of unripe
fruits. In the second line there are M spaces separated integers A (L1<1<m1<A <n)

that indicates indexes of unripe fruits. Numbers in A is sorted in ascending order.

Output (Standard Output)

For each test case output the maximum number of fruits the robot can eat with correct
configuration.

Sample Input and Output

Sample Input Sample Output
3 2

51 4

3 6

6 2

14

12 3

189

Problem I: ICPC Team Selection

Sohrab & Sepehr are coaches of ACM/ICPC at the University of Kashan. This year, director of
Tehran site allows them to send only one team to participate in the regional contest. This is an
unfavorable situation, since there are too many good contestants at the university and only
three of them will have a chance to be in the team.



2N Vb YYo

Sohrab & Sepehr use some interesting policy to select team members. At the first they declare
that every volunteer should have an account in TupCoder site. TupCoder is a site in which
holds regular programming contests and each member have a rating considering his/her
earned results. So every member of TupCoder has a unique overall ranking. (For members
have equal ratings, there is some rules to break the tie). It is obvious that if a student has
better rank, he is probably be a better contestant for ICPC.

In addition Sohrab & Sepehr should not forget newbies because participating in regional
contest is an excellent motivation for them to practice for contests ahead. Thus, Sohrab &
Sepehr consider registration date of members on TupCoder too.

According to K&P’s policy, every possible team should have three posts like a football team! A
newbie, an experienced, and a wild member. Below is definition of every post:

1. Newbie member: This member should have worst TupCoder rank, and joined to
TupCoder after other teammates.

2. Experienced member: he/she stands between newbie and wild in ranking and had
joined TupCoder before other teammates.

3. Wild member: he/she should have best TupCoder rank in the team, but joined
between newbie and experienced member.

Three students can form a team, if their team has a member for all of three above posts. All
possible teams that can be formed is equiprobable.

You are given number of volunteers at the university of kashan, registration date and the
ranking on TupCoder. For every student output probability that he/she may be selected as a
kashan’s team member.

Input (Standard Input)

First line of input contains an integer number T (T <30) indicating the number of test
cases.

First line of each test case contains an integer number N (3< N <5000) indicating
number of volunteer students. (i+1)" line of each test contains D;,R,, indicating
. isin YYYY/MM /DD format and is a
correct date between 1990 /01/01 to 2012 /12/31 and 1< R, <100000 .

registration date and ranking of student i. D
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Output (Standard Output)

For each test case if Sohrab & Sepehr can't select any team with such rules print “Rules
Should Be Changed!” in a line (quotes for clarification). Otherwise, print chances of every
student to be chosen in Kashan’s team, in order of that appeared in input. All numbers should
be rounded and fixed to 5 digits after decimal. Print exactly one space between them.

Sample Input and Output

Sample Input Sample Output

3 1.00000 1.00000 1.00000
3 0.50000 0.50000 1.00000 1.00000
2010/03/07 1500 0.00000

2010/02/25 2500 Rules Should Be Changed!
2012/08/02 3500
5
2007/08/05
2007/07/11
2005/11/01
2006/05/31
2004/10/10
3
2006/05/31 123
2009/12/14 234
2008/07/19 345

=N W o

Problem J: Jokey Problem!

Sohrab & Sepehr are mayors of Kashan. They are calling agents of all NGO's in the Dreamers
land to a very important meeting. In the meeting room there is a round table that has M
seats that are numbered from 0 to M —1 in clockwise order. (The table is circular so seats
M —1 and 0 are adjacent as well).

;‘LL&L“

One day before meeting all groups should claim their desired seats for their agents. Each
group selects one segment of adjacent seats. For this they choose two seat numbers Fi and

L,, it means that they want all seats between F, and L, in clockwise order inclusive.
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Sohrab & Sepehr know how many seats we have and which seats is selected by each group.
They want to know what is the maximum possible group can take part in the meeting.

Input (Standard Input)
The first line of test cases has an integer number T (T < 25) that indicates number of test

cases.

In the first line of each test case there is two integers N and M , the number of groups and
number of seats respectively. (1< N <10°,3<M <10°%)

In the each of next N lines there is two numbers F, and L, that indicates first and last

seats that group | selected (From Fi to Li in clockwise order and inclusive).

(I<F,L, <M -1

Output (Standard Output)

For each test case print a single integer number indicates maximum possible number of
groups they can invite to meeting.

Sample Input and Output

Sample Input Sample Output
2 3
5 10 3
8 0

91

2 4

36

57

6 10

01

12

2 3

35

58

8 0

Problem K: Killer Challenge

Sohrab has an integer sequence A of length N, he has to split the sequence into
consecutive subsequences. Let R be the result of multiplication of sum of all subsequences.
Furthermore, he has an integer number P which is P =p,x p,x..x p,. (P; Is the

different prime numbers for each | between 1to N )
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PN
2 o "‘.5,
rd =
o
Y =G A
R <3 3 :
'4; - re /
L 3 .
k. ‘. . 3 =
3 X °
“y 2y 2

He would like to maximize the value of GCD(P,R). In addition, because Sohrab likes

addition more than multiplication, he wants to split original array to minimum number of
subsequences. You should help him to achieve this goal.

Input (Standard Input)

The first line of input contains integer number T (T <100) the number of test cases.

Each test case starts with a line contains two integer numbers, N(1<n<100) which
represents the number of elements of Sohrab’s original sequence, and the number
P2<P SlOG) . The next line contains N space separated integer numbers representing

the sequence (1< A <10°1<i<n).

Output (Standard Output)

For each test case print two integer numbers separated by a single space, the first must be
the maximum of GCD (P, R) can be obtained by splitting the sequence and the next is the

minimum number of cuts needed to obtain that GCD number.

Sample Input and Output

Sample Input Sample Output
3 21

2 52

1 6 1

3 10

953

4

7145

Problem L: Lexicographically Minimal Poem

Sohrab Sepehri (Persian: ¢ lyw) (October 7, 1928 - April 21,1980) was a notable
modern Persian poet and painter.
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He was born in Kashan in Isfahan province. He is considered to be one of the five most
famous modern Persian (Iranian) poets who have practised "New Poetry" (a kind of poetry
that often has neither meter nor rhyme). Other practitioners of this form were Nima Youshij,
Ahmad Shamlou, Mehdi Akhavan-Sales, and Forough Farrokhzad.

His poetry is full of humanity and concern for human values. He loved nature and refers to it
frequently.

After all he was through, Sohrab eventually has become a great poet. Sepehr is now a
professional cryptographer! They would like to have a little fun and play an interesting game.
The game is based on substitution cipher method.

Substitution cipher is defined by a substitution key, assigning each letter of alphabet to
another letter (the assignment is a one-to-one mapping between lower-case English letters).

The key is a 26-letter string mapping the i" English letter to the keyi .

a/blc|dje|f|g|h]|i|j|k|lI m|njo|p|lg|r|s|tlu]jv|w]|X

2 " 5 R A A I AR A [N

x mju|riplw|e|l]|i|f|s|o|b|d|h|g|k|c|a|j|t]|z|n]|g
Fig1. An example of a substitution key.

For example, after encryption of the poem with the key in the figure above, all occurrences of
character ‘a’ will be replaced with *x" and the same goes for all other characters. The result of
this process is called “cipher-text”.

Sohrab selects one of his best poems, and encrypts it using substitution cipher with a key. He
repeats this process with the same key for X times (the result of each stage of encryption is
given as input to the next stage). Then he gives the result of the final stage of encryption to
Sepehr; to make it harder for Sepehr to decrypt the ciphertext, Sohrab doesn’t give him the
number X (number of times he encrypted the poem). Sohrab gives Sepehr just the
encryption key and the cipher-text.

Because Sepehr likes Sohrab’s poem, he wants to decrypt his encrypted poems. Sepehr knows
that he can decrypt the encrypted poems because he knows that the encryption method is so

weak. Not knowing the X , he might find many different texts (candidate poem). There’s a

< H<<
< « N
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hint which Sohrab gives Sepehr: “among all the candidate poems, one which is
lexicographically minimal is my poem”.

As Sepehr knows you as a good programmer, he wants you to find Sohrab’s poem.

The lexicographic order of strings is the familiar to us “dictionary” order. Formally, the string
P of lengths N is lexicographically smaller than string Q of the same length, if

P, =05, Py =0ysees Pey <O qs P <G for some 1(L<1<n). Here characters in the

strings are numbered from 1. The characters of the strings are compared in the alphabetic
order.

Input (Standard Input)

In the first line of input there is an integer number T (T < 25) indicating number of test-
cases.

Each test-case contains three lines. In the first line of each test-case there is an integer
number (N <10°).

Second line contains string S . String S has length N and only consist of lowercase English
letters and representing encrypted poem.

In the third line, the key of encryption is given as a string consists of 26 lowercase English

letters. key has each of English letters axactly one.

Output (Standard Output)

For each test case print the poem of Sohrab in a single line.

Sample Input and Output

xmurpwelifsobdhgkcajtzngvy

29
yzgjxynzysyrmttbjaymyrgyisvno
zcdefghijkamnopgrstulwxybv

25

bezmnftheuecthepegucagtz

cbafedihglkjonmrgputsxwvzy

Sample Input Sample Output

3 acmicpc

7 ahlekashanamroozegarambadnist
pumiuau beyondtheseathereisacity
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Machine Part Code
R1 P1 C1
R1 P2 Cc2
R1 P3 C3
R1 P4 C4
R2 P1 C5
R2 P5 cé
R2 P6 C7
R2 P7 Cc8
R3 P5 C9

Fig1. Mysterious table

L

P1 P2 P3 P4 P5 P6 P7
R1 C1 Cc2 C3 C4
R2 C5 C6 c7 c8
R3 Cc9
Fig2. Strange table
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3

3

2010/03/07
2010/02/25
2012/08/02
5

2007/08/05
2007/07/11
2005/11/01
2006/05/31
2004/10/10
3

2006/05/31
2009/12/14
2008/07/19

1500
2500
3500

RN W O

123
234
345

1.00000 1.00000 1.00000

0.50000 0.50000 1.00000 1.00000
0.00000

Rules Should Be Changed!

19w sVl 1)+ gl

S ) Labgy ceipm 5 90 p3y0 slagslojls (oolod olygele Lol siziam (L3I (01065 s 5 ol
L0 slaoylos b Juo M as )l 5559 5,5 500 G ands 561 )3 08 oo 900 o (b (sduds
(At yole 0 g M =1 cla Juio s ol 5,5 ju0) 31 3939 )] 3 5, Keel cusy a0 M =1

“;&&&“




Cliluso 3 ylgo YA

J el S8 S Sl |y g plhgale (Jato bl oy S ales ande Sl G gy S
ol 4 s Sbl ) L g By Jaio ojled 0 il I cpl el 80 ol ) pglore (slo Jaio
dnlgs o 5)Siels coip 4y (L g B ) L g By g sloJaio colos gl 457 o

lagl sl 05 5] 05,8 oS Lausgs I oS 5 )b gy Jhico 36 iz 45 e s 5 )y
ool bz S 8 15 s > 4155 e oS olmagS Slaed S Ts oS Kl nls e

(515wl (53,9) (5399

&S o ascidie |y ayges] sl &S Wi e (T <25) T e dae Jol b o

wasude |y b Jais dluss g g, sl iy 4 &S wl o Mg N ees sae 93 905l ja gl b3
(L<N<10°3<M <10°) s

Pl 0g)5 Lawg ond Ol Jaio pypl o sl ey S Wl Ly g F emo dae g am b3 N s
bes (s 3S5be iy 4 L U F oles § laduio sl 45) wiS e pasein |,
(A1<F, LM -]

(5,150l (29,3) (29,5
Gged duls @ ‘_’)|9Suo &S ol u.;.l.m”f ol rf\.b Olo.a: &S .\,.S u1> oo die :_i: O?"j pu le).g
Dyl
G905 9 55959 SN9eS
Sample Input Sample Output
2 3
5 10 3
8 0
9 1
2 4
36
57
6 10
01
12
2 3
35
5 8
8 0




o Vs TRY

B il )Y gl

oo adlodyj cpsiz 1y o1 45 salss oo g 0,15 Ui )3 oo dael I N Jsbo 40 A allis Ol
P P oo sas S gl el ogde il bdllis g olod germe oo Jols R0 (538 48 s
Bl o | S (oysb 4y i olite Jol shicl b P;) P = Py X Py XX Py b ol ol a8 3515 ,Lzs
(el N

ol 26BMe Lyl it gen 4 Olygw opl p ogMe S aiin |, GCD(P,R) s aalgs o 4l
S S 4y sy 5 o) 4l Lad S s ooy Sl il 4 |y (Lol sl o sl e
A8

(3,005tm! (839,9) (5299

e gl Olyguw Lol gdlds glael slis oS (1Sn£100) N oo e Jolis 054)‘1 »
Sloss 1y op ) alol caus b &5 cusl o sie N gl gam bs el (<P <10%) P
(1< A <10°1<i<n)

(51l (29,8) (29,5

Sl Jgl dae S Ol alosds b op 5l alold gdug S b &S o dae 93 (905l a lp
p3Y sla by sl JBlus pgs sae g by Cad 4 sl (Sen Ald 3,5 wunidi b & <ol GCD(P,R)
<l GCD JMdo C)i & ooy gl



o

lilaso 3 Sylgo YAN

G99 55959 SN9eS
Sample Input Sample Output
3 21
2 52
1 6 1
3 10
9 53
4
7145

!yl o S o5 VY gWllis
Cawl joratio yyde olds 5 ,eld (G (VWO Cudiguudyl Y = WY 100 VD) (6 o ol g

N lags) cwl g pnd udg ) Slul Glheld cnisredie &y 5l (o gl g Oladval Glil > (LB dgie
9 b Ol (e ool deol gy Lo 4 lpoe o) Somen (lyeld Sl 2)l5 o) g 438 LN &S jud
)8 oyl 3358 £9 )8

o 4 olds 4395 el (5 39 Canb Bile ol Ll Sl slads)l 4 Caenl g bl Jl b gl i
S o 0l

55 sl 550y S Yl gl b Sypr (62l @ a5l (S5 0 &5 lalple plos 1 an ol
IRl slage) gy (il ol elel 298 S e (oS B am pldl Clia (g5k S alg oo gl el o
Lol

P B So Ll Byl plaS e 4 oS S nl A D90 G Rl S SO L 3Rl )
(ol S Gy 0 SO s SO ClS S g 4 01 s o) 3D o

LS o el KeY, a1y pll Gy oS cul B Y8 sy S a8



albljc|d|e|f|lglh]i|ljlk]IIm[n|jolp|lq|r|s|tlujv|w|Xx|y]|z
W11 17(1 U A A R R
x/mju|r|plw|e|l]|i|f|s|o|b|ld|h|g|k|c|a|]|t|z|n|g|V]y

sl M S, 5l

LA hduy olod (JSib 50 e 0l L A8 Sl eolitwl b il S$ )50y 1 s (Jle lgie @
Ol st 4 Wb oo (iRl 38 3 ladung (lel G e g 29800 (R X Ay
g s AU Cosd jo) (yia» Sl B
A o )50y S ST g il ey 5l ookl b1y ol 03,8 Gl ]y 3g8 el oy yiee 5l S ol
3939 Ol & S0y Sl doje jp gamd) WS IS5 LXK Sinte alS S L)l )
S cpl el o e 0y ()50, BT A ge g gl (395 g0 odlitul dm cdls e
oy (b )50y ©ladd dluws) X die gl a4 Olppaw 98 15,1955 yoam (slp €odd 30y i olLiSje,
WD o o 4 |y €0l oy o g (65550 LIS Lol Ol ppw Lamd
4 Wb oy S SliS 5oy |y osd (6050 (slo s Anled o el LeBMe g el 4 o e
ol Cxd a0 03kl ()35 30y hoy 45" Wb o e (S SliSiey 1) el (650, el Silgs o
o2 planly SO Ol (lubl oo yes) S g (oL slape conl (Soe gl « X e il cle
Ll y8o oS dat 5l oldll Jas 5l aS Canl (g o yad JLI el gdad b 1S o Ol yous 4
el ) Olygew yd o8 salgd o lod Sl i oo 093 Gugideln o plgie @) lad o o2
sy jlbdl a5l N sk Pogandy el €laciofly Bgyme i ploa ey oldll oy
et s (LT EN) | S, o0 5] 5558 S glon b G

Pr =01 P2 =0psees Py <Okgs P <O
w2 b ldl cop b band) gladuyg Sload (6))30)led 1 5l g9y b ey sladung YU salasl, 5

(515wl (53,9) (5399

b g 039 SrgS oS gy ol L g ol N Jsb S i, il S g, Jals pg> bas
._\.Q:.)ga uLwJ ]) 0D d)l’i;}")

s plb b S s Gy 5

(5 bwl (29 )3) (29,5
S Ol b S o ]y Sl pad gl o ol



&@LM)JC:’)Q’O Loo

9> 9 8399 SN9e
Sample Input Sample Output
3 acmicpc
7 ahlekashanamroozegarambadnist
pumiuau beyondtheseathereisacity

xmurpwelifsobdhgkcajtzngvy

29
yzgjxynzysyrmttbjaymyrgyisvno
zcdefghijkamnopgrstulwxybv

25

bezmnftheuecthepegucagtz
cbafedihglkjonmrgputsxwvzy

331 &l — AV Jlow (=5 piis] dls o ¢ 2 92uidld (o gideli py Cld, —Y'-4-Y
Jlgw Sl — apaino oMl

owluilgd 1Y Jlgw
e S yS meled oo oyl wiin Cilisee clajgy )5 1) ol slajred (B sl slod (655l K 5
oS pasuie |y atin slajg) STST gla ol (50w

(weather.in (g9, 51) (63959

Aan gy can 1 S yn gl oylge cpl sl 4 asldl 13 (0 <T <20 ) 5 )5 Jol bas )d cuns 590 dluss
590 01 3 (T) ol sled 9 (CItY )y pb (m (slolas: ) pugms g (4t g, pU Jgl By ) g pU ]
Sl I S, atin g, s e Anlss SIS Yo Slis City 5 (=100 <T <100 ) a5 sl anlss
P aS ks L (63gy9 slaodly dcgeze o g Jalgs SUN 4Sat (Fri . Thu Wed Tue .Mon
el i ) (S 6pd U g 45 S 5y ailii e e bl ond ity ENd gaols o
s (End 4 Sun...Mon)

(5,1bwl (2g)5) (29,5
Sla ol ly Led cp iy ain slajg) slojeed (053w (m &S Gred U (2955 )3 o 3)90 2 sl
Lo oy 503 (sljg) (sloyred 230y (ot 9 4L 1y 1m0 500 ] 53 b 45 Gy g 9 035
A5l ey e )l 1y Ll yd cnl o Sl S 8T (Shge 3 nlel Ol (28 0 Aol S L)l

A g (x5 ) |y canl Jol Lall G > i 5



Vias £

95 980959 SNige

Sample Input

Sample Output

1

Mon
Tehran 12
Ardabil -2
Ilam 21
Kerman 24
Tue
Tabriz -5
Mashhad 5
Kerman 24
Wed
Tehran 9
Mashhad 7

Khalkhal -9
Kerman 25
Thu

Tehran 12
Mashhad 14
Fri

Shiraz 18
Isfahan 15
Tehran 10
Sat
Mashhad 12
Kerman 16
Shiraz 17
Sun

Tehran 16
Tabriz 3
End

Mashhad Sat
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Problem A: K-Periodic Array

This task will exclusively concentrate only on the arrays where all elements equal 1 and/or 2.
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Array a is K -period if its length is divisible by k and there is such array b of length Kk , that

n
a is represented by array b written exactly F times consecutively. In other words, array a

is K -periodic, if it has period of length k .

For example, any array is N -periodic, where n is the array length. Array [2,1,2,1,2,1] is at
the same time 2-periodic and 6-periodic and array [1,2,1,1,2,1,1,2,1] is at the same time 3-
periodic and 9-periodic.

For the given array a, consisting only of numbers one and two, find the minimum number of
elements to change to make the array K -periodic. If the array already is k -periodic, then the

required value equals 0.

Input (Standard input)

The first line of the input contains a pair of integers N,k (L <k <n <100), where n is the
length of the array and the value N is divisible by K . The second line contains the sequence
of elements of the given array a,,,,..,a, (L<a <2), a isthe i" element of the array.

Output (Standard output)

Print the minimum number of array elements we need to change to make the array K -
periodic. If the array already is K -periodic, then print 0.

Sample test(s)
Sample Input Sample Output
6 2 1

212221

Sample Input Sample Output

8 4 0
11211121

Sample Input Sample Output

9 3 3
211121112

Note
In the first sample it is enough to change the fourth element from 2 to 1, then the array
changesto [2,1,2,1,2,1].

In the second sample, the given array already is 4-periodic.
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In the third sample it is enough to replace each occurrence of number two by number one. In
this case the array will look as [1,1,1,1,1,1,1,1, 1] — this array is simultaneously 1-, 3- and
9-periodic.

Problem B: Fox Dividing Cheese

Two little greedy bears have found two pieces of cheese in the forest of
weight a and b grams, correspondingly. The bears are so greedy that they are ready to fight
for the larger piece. That's where the fox comes in and starts the dialog: "Little bears, wait a
little, I want to make your pieces equal" "Come off it fox, how are you going to do that?", the
curious bears asked. "It's easy", said the fox. "If the mass of a certain piece is divisible by
two, then I can eat exactly a half of the piece. If the mass of a certain piece is divisible by
three, then I can eat exactly two-thirds, and if the mass is divisible by five, then I can eat
four-fifths. I'll eat a little here and there and make the pieces equal”.

The little bears realize that the fox's proposal contains a catch. But at the same time they
realize that they can not make the two pieces equal themselves. So they agreed to her
proposal, but on one condition: the fox should make the pieces equal as quickly as possible.
Find the minimum number of operations the fox needs to make pieces equal.

Input (Standard input)

The first line contains two space-separated integers & and b (1< a,b <10°).

Output (Standard output)

If the fox is lying to the little bears and it is impossible to make the pieces equal, print -1.
Otherwise, print the required minimum number of operations. If the pieces of the cheese are
initially equal, the required number is 0.

Sample test(s)
Sample Input Sample Output
15 20 3
Sample Input Sample Output
14 18 -1
Sample Input Sample Output
6 6 0

Problem C: Hamburgers

Polycarpus loves hamburgers very much. He especially adores the hamburgers he makes with
his own hands. Polycarpus thinks that there are only three decent ingredients to make
hamburgers from: a bread, sausage and cheese. He writes down the recipe of his favorite "Le
Hamburger de Polycarpus" as a string of letters 'B' (bread), 'S' (sausage) and 'C' (cheese). The
ingredients in the recipe go from bottom to top, for example, recipe "BSCBS" represents the
hamburger where the ingredients go from bottom to top as bread, sausage, cheese, bread
and sausage again.
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Polycarpus has N, pieces of bread, N, pieces of sausage and N pieces of cheese in the
kitchen. Besides, the shop nearby has all three ingredients, the prices are P, rubles for a

piece of bread, P, for a piece of sausage and P, for a piece of cheese.

Polycarpus hasr rubles and he is ready to shop on them. What maximum number of
hamburgers can he cook? You can assume that Polycarpus cannot break or slice any of the
pieces of bread, sausage or cheese. Besides, the shop has an unlimited number of pieces of
each ingredient.

Input (Standard input)

The first line of the input contains a non-empty string that describes the recipe of "Le
Hamburger de Polycarpus". The length of the string doesn't exceed 100, the string contains
only letters 'B' (uppercase English B), 'S' (uppercase English S) and 'C' (uppercase
English C ).

The second line contains three integers Ny, N, N, (1< nyng,n, <100) — the number of the
pieces of bread, sausage and cheese on Polycarpus' kitchen. The third line contains three
integers Py, Ps, P (1< P, P, P. £100) — the price of one piece of bread, sausage and

cheese in the shop. Finally, the fourth line contains integer r (1< r < 1012) — the number
of rubles Polycarpus has.

Please, do not write the %lld specifier to read or write 64-bit integers in C++. It is preferred
to use the cin, cout streams or the %I64dspecifier.

Output (Standard output)
Print the maximum number of hamburgers Polycarpus can make. If he can't make any
hamburger, print 0.

Sample test(s)

Sample Input Sample Output

BBBSSC 2
6 41
123
4

Sample Input Sample Output

BBC 7
1101
1101
21
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Sample Input Sample Output
BSC 200000000001
111

113

1000000000000

Problem D: Vessels

There is a system of N vessels arranged one above the other as shown in the figure below.
Assume that the vessels are numbered from 1 to n, in the order from the highest to the

ith . .
lowest, the volume of the 1™ vessel is @; liters.

Initially, all the vessels are empty. In some vessels water is poured. All the water that
overflows from the i" vessel goes to the (i +1)" one. The liquid that overflows from

the N vessel spills on the floor.

Your task is to simulate pouring water into the vessels. To do this, you will need to handle two
types of queries:

h
e Add X; liters of water to the pit vessel;

e Print the number of liters of water in the kith vessel.

When you reply to the second request you can assume that all the water poured up to this
point, has already overflown between the vessels.

Input (Standard input)

The first line contains integer N — the number of vessels (1< N < 2.105) . The second line

contains N integers @,,d,,...,8, — the vessels' capacities (1< a, <10°). The vessels'
capacities do not necessarily increase from the top vessels to the bottom ones (see the second
sample). The third line contains integer M — the number of queries (1< m < 2.10°). Each
of the next m lines contains the description of one query. The query of the first type is



represented as " 1p,

X- n

i 7

Vias 1)

the query of the second type is represented as "2ki "

(1< p, <nl<x <10°1<k <n).

Output (Standard output)

For each query, print on a single line the number of liters of water in the
corresponding vessel.

Sample test(s)

Sample Input Sample Output
2 4
5 10 5
6 8
114

21

125

114

21

2 2

Sample Input Sample Output
3 7
5 10 8 10
6 5
11 12

2 2

116

132

2 2

2 3

Problem E: Subway Innovation

Berland is going through tough times — the dirt price has dropped and that is a blow to the
country's economy. Everybody knows that Berland is the top world dirt exporter!

The President of Berland was forced to leave only K of the currently existing n subway
stations.

The subway stations are located on a straight line one after another, the trains consecutively
visit the stations as they move. You can assume that the stations are on the Ox axis, the i"
station is at point with coordinate X; . In such case the distance between stations i and j is

calculated by a simple formula | X; — X; |
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Currently, the Ministry of Transport is choosing which stations to close and which ones to
leave. Obviously, the residents of the capital won't be too enthusiastic about the innovation,
so it was decided to show the best side to the people. The Ministry of Transport wants to
choose such K stations that minimize the average commute time in the subway!

Assuming that the train speed is constant (it is a fixed value), the average commute time in
the subway is calculated as the sum of pairwise distances between stations, divided by the

n.(n-1
number of pairs (that is %) and divided by the speed of the train.

Help the Minister of Transport to solve this difficult problem. Write a program that, given the
location of the stations selects such k stations that the average commute time in the subway
is minimized.

Input (Standard input)

The first line of the input contains integer N(3 <N <3.10°) — the number of the stations
before the innovation. The second line contains the coordinates of the
stations X, X,,..., X, (—10% < X, <10%). The third line contains integer K (2 <k <n—1)
— the number of stations after the innovation.

The station coordinates are distinct and not necessarily sorted.

Output (Standard output)

Print a sequence of k distinct integers t;,t,,...,t, (1 <t; <n)— the numbers of the

stations that should be left after the innovation in arbitrary order. Assume that the stations are
numbered 1 through n in the order they are given in the input. The number of stations you
print must have the minimum possible average commute time among all possible ways to
choose Kk stations. If there are multiple such ways, you are allowed to print any of them.

Sample test(s)

Sample Input Sample Output

3 2 3
1 100 101
2

Note

In the sample testcase the optimal answer is to destroy the first station (with X =1). The
average commute time will be equal to 1 in this way.
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Sample Output
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6 41
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4

2

Sample Input

Sample Output

BBC
1101
1101
21

7

Sample Input

Sample Output

BSC
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113

1000000000000

200000000001
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

<iostream>
<algorithm>
<memory.h>
<cstdlib>
<sstream>
<iomanip>
<cstdio>
<string>
<vector>
<queue>
<ctime>
<cmath>
<deque>
<stack>
<list>
<map>
<set>

using namespace std;

QWIS a1 =AY Jlw o olizlune —V-Y Y
A Jlgw Jool,

#define int64 long long
#define Max 1000000

int a, b, c;

int cnt1[110], cnt2[110];
string str;




int getId(char x) {
if (x >= 'a' && x <= 'z")
return x - 'a';
return x - 'A' + 26;

int main() {
int T;
for (cin >> T; T--; ) {

cin >> a > b > c;

memset(cntl, O, sizeof cntl);

memset(cnt2, @, sizeof cnt2);

getline(cin, str);

getline(cin, str);

for (int i = @; i < str.length(); i++)
cntl[getId(str[i])]++;

getline(cin, str);

for (int i = @; i < str.length(); i++)
cnt2[getId(str[i])]++;

int res = 9;

for (int i = @; i < 52; i++) {
int t = min(cnt1[i], cnt2[i]);
cntl[i] -= t;
cnt2[i] -= t;

}

for (int i = 0; i < 26; i++) {
cntl[i] += cntl[i + 26];
cnt2[i] += cnt2[i + 26];
int t = min(cntl[i], cnt2[i]);
cntl[i] -= t;
cnt2[i] -= t;
res += t * a;

}

int totl = @, tot2 = 0;

for (int i = 0; i < 26; i++) {
totl += cntl[i];
tot2 += cnt2[i];

}

int t = min(totl, tot2);
totl -= t;

tot2 -= t;

res += t * b + tot2 * c;
cout << res << endl;

}
return 0;
}
B Jlgmw Jool,
int n;

int mat[60][60];
string str;
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void act(char ch) {
if (ch == "U") {
for (int j 1; j <= n; j++)
mat[n + 1][3] = mat[1][§];
for (int i = 1; i <= n; i++)
for (int j 1; j <= n; j++)
mat[i][j] = mat[i + 1][]j];

}
if (ch == 'D") {
for (int j 1; j <=
mat[@][]]
for (int i =
for (int j Jj <= n; Jj++)
mat[i][j] = mat[i - 1][]];

}
if (ch == "B") {
for (int i = 1; i <= n; i++)
mat[i][n + 1] = mat[i][1];
for (int i = 1; i <= n; i++)
for (int j = 1; j <= n; j++)
mat[i][]j] = mat[i][] + 1];

}
if (ch == "F") {
for (int i = 1; i <= n; i++)

= mat[i][n];

mat[i][@] =
for (int i = 1; i <= n; i++)
for (int j = n; j >=1; j--)
, mat[i][j] = mat[i][j - 1];
if (ch == 'T' || ch == 'R") {
=1; i <= n; i++)
i+ 1; j <= n; j++)

for (int i
for (int j
swap(mat[i][j], mat[j][i]);

}

if (ch == "R") {
for (int i = 1; i <= n; i++)

for (int j =1; j < n - 3+ 1; j++)
swap(mat[i][j], mat[i][n - J + 1]);

}
}
int main() {
int T;
for (cin >> T; T--; ) {

cin >> n;
for (int i = 1; i <= n; i++)
for (int j = 1; j <= n; j++)
cin >> mat[i][3];

cin >> str;
0; i < str.length(); i++)

for (int i
act(str[i]);
1; i <= n; i++) {

for (int i =
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for (int j = 1; j <= n; j++) {

if (7 > 1) cout << 5
cout << mat[i][j];

}
cout << endl;
}
cout << endl;
}
return 0;

C Jlgw Jool,

#define int64 long long
int n;
int64 a@, S;
int64 gcd(int64 a, inte4 b) {
return (b == 0 ? a : gcd(b, a2 % b));
}

int main() {
while (cin >> n, n) {

S =0;
inte4 t;
for (int i = 0; i < n; i++) {
cin >> t;
S += t;
if (i == 9)
a0 = t;
}

int64 d = gcd(a@, S);
cout << "1/" << n<k< ' "< a@ / d< '"/' <« S/ d << endl;

}

return 0;

D Jlgw Jool,

#define int64 long long
#tdefine Inf 2000000000LL
int n, m, 1;
int len[1010];
char ch[1010];
int64 k;
int64 dp[1010][11];
string str[1010];
int64 mem(int 1, int rem) {
if (1 <0 || rem < @)
return 0;
if (dp[l][rem] !'= -1)
return dp[1l][rem];
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int64 &ref = dp[l][rem];
ref = 1;
for (int i = 0; i < n; i++)
ref += mem(l - len[i], rem - 1);
ref = min(ref, Inf);
return ref;

int main() {

int T;
for (scanf("%d", &T) > 0; T--; ) {
scanf("%d%d%d%d", &n, &m, &1, &k);
for (int i =0; i < n; i++) {
scanf("%s", ch);
str[i] = ch;
}
sort(str, str + n);
for (int i = @; 1 < n; i++)
len[i] = str[i].length();
memset(dp, -1, sizeof dp);
int64 tot = mem(l, m) - 1;
if (tot < k) {
cout << "empty" << endl;

continue;
}
string res = "";
while (k) {
for (int i = 0; i < n; i++) {
int64 t = mem(l - res.size() - len[i], m - 1);
if (t < k)
k -= t;
else {
res += str[i];
m--, k--;
break;
}
}
}
cout << res << endl;
}
return 90;

E Jlgw Jool,

#define pdd pair< double, double >
#define EPS 1le-7

#define PI (2*acos(0.))

bool les(double a, double b) {

}

return a + EPS < b;

bool lesQ(double a, double b) {
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return a - EPS < b;

}

bool greQ(double a, double b) {
return a + EPS > b;

}

double dist(double x1, double yl, double x2, double y2) {
double dx = x1 - x2;
double dy = y1 - y2;
return sqrt(dx * dx + dy * dy);

}

pdd getRange(double x, double y, double r) {
double center = atan2(y, x);
double len = dist(@, 0, x, vy);
double delta = asin(r / len);
return pdd(center - delta, center + delta);

}

int intersection(double 11, double ril, double 12, double r2) {
if (greQ(max(1l1, 12), min(ri, r2))) return 0;
if (lesQ(l1, 12) && greQ(ril, r2)) return 2;
return 1;

int main() {
int t;
for (cin >> t; t--; ) {
int x[2], y[2], r[2];
pdd range[2];
for (int i = 0; 1 < 2; i++) {
cin >> x[1i] >> y[i] >> r[i];
, range[i] = getRange(x[i], y[i], r[i]);
int type = 0;
for (int i = -2; 1 <= 2; i++) {
int tmp = intersection(range[@].first + i * 2 * PI,
range[@].second + i * 2 * PI, range[l].first, range[1].second);
if (tmp !=0) {
type = tmp;
break;

}

}
if (les(dist(o, o, x[0], y[0]), dist(@, o, x[1], y[1])) && type
1= @) {

if (type == 1) cout << "Annular eclipse" << endl;
else cout << "Total eclipse"” << endl;
}
else {
cout << "None" << endl;
}
}
return 0;
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F Jlgw Jool,

int leftTurn(P pl, P p2, P p3) {

long long dx1 = p2.first - pl.first, dyl
long long dx2 = p3.first - p2.first, dy2
long long cr = (dx1 * dy2 - dx2 * dyl);
if (cr > 9)

cr = 1;
else if (cr < 9)

cr = -1;
return cr;

p2.second - pl.second;
p3.second - p2.second;

}
P seg[MAXN];

int n, T, Y, q;
int main() {
for (cin >> T; T--; ) {
cin >> n >>Y;
for (int i = @; 1 < n; i++)
cin >> seg[i].first >> seg[i].second;
sort(seg, seg + n);

cin >> q;
for (int i =0; i < q; i++) {
int x, y;
cin >> x > y;
intl =0, r=n -1, res = -1;

while (1 <= r) {
int mid = (1 + r) / 2;
int cr = leftTurn(P(seg[mid].first, @), P(seg[mid].second,
Y)s P(X, ¥));

if (cr == 1)
r = mid - 1;
else
res = mid, 1 = mid + 1;
}
if (res != -1 && leftTurn(P(seg[res].first, 9),

P(seg[res].second, Y), P(x, y)) == 0)
cout << "On the " << res + 1 << "segment" << endl;
else cout << res + 1 << endl;

zout << endl;
¥
return 0;
}
G Jlgw Jool,
int n;

int sm, sw, pr;
int tm, tw;
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int m[110], w[110];
int main() {
while (cin >> n, n) {

sm = sw = pr = 0;

tm = tw = -1;

int a, b;

for (int i = 0; i < n; i++)
cin >> m[i];

for (int i = 0; i < n; i++)
cin >> w[i];

for (int i =0; i < n; i++) {
sm += m[i], sw += w[i];
pr += min(m[i], w[i]);
if (min(m[i], w[i]) > @)

tm = m[i], tw = w[i];

}

if (pr>1 || sm==10 || sw == 0)
cout << 1 << endl;

else if (tm == -1)
cout << 2 << endl;

else if ((tm == sm || tm > 1) && (tw == sw || tw > 1))
cout << 1 << endl;

else cout << 2 << endl;

}

return 0;

H Jlgw Jaol,

#define MAXN 1000008

#define P pair< long long, long long >

bool pr[MAXN];

vector< int > fact[MAXN];

P arr[MAXN];

int T, n;

long long power[MAXN];

long long mod = 1000000007 ;

long long modP(long long a, long long b, long long p) {
if (b == 0)

return 1;

long long t = modP(a, b / 2, p);
t=(t *t) %p;
return (t * ((b %2 ==0) ? 1 : a)) % p;

int main() {
pr[(@] = pr[1] = true;
for (int i = 2; i < MAXN; i++)
if (fpr[i]) {
fact[i].push_back(i);
for (int j = 2 * i; j < MAXN; j += i)
pr[j] = true, fact[j].push_back(i),;
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}

for (cin >> T; T--; ) {

long long res = 1;
memset (power, 0, sizeof power);
cin >> n;
for (int i =0; i < n; i++) {
cin >> arr[i].first >> arr[i].second;
for (int j = @; j < fact[arr[i].first].size(); j++) {
int f = fact[arr[i].first][j], cnt = O;
long long temp = arr[i].first;
while (temp % f == 0)
temp /= f, cnt++;
power[f] = max(power[f], cnt * arr[i].second);
}
}
for (int i = @; i < MAXN; i++)
if (fpr[i]) {
res *= modP(i, power[i], mod);
res %= mod;

}
cout << res << endl;
}
return 0;

I Jlgw Jool,

#define Inf 2000000000

int n, sz;

int v[110], s[11e];

int dp[11@0][51000];

int meml(int idx, int val) {
if (val == @)

return 0;

if (idx < @ || val < Q)

return Inf;

if (dp[idx][val] != -1)

return dp[idx][val];

return dp[idx][val] = min(meml(idx - 1, val), meml(idx - 1, val -
v[idx]) + s[idx]);
}

int mem2(int idx, int rem) {
if (rem < Q)

return -Inf;

if (rem == @ || idx == n)

return 0;

if (dp[idx][rem] != -1)

return dp[idx][rem];

return dp[idx][rem] = max(mem2(idx + 1, rem), mem2(idx + 1, rem -
s[idx]) + v[idx]);

}




lislno 3 jlgo EYA

int main() {
int T = 0;
while (cin >> n >> sz, n) {

int mxv = 0;

int sums = @, sumv = 0;

for (int i =0; i < n; i++) {
cin >> v[i];
mxv = max(v[i], mxv);
sumv += v[i];

}

for (int i =0; i < n; i++) {
cin >> s[i];
sums += s[i];

}

if (sums <= sz) {
cout << sumv << endl;
continue;

}

memset(dp, -1, sizeof dp);

int res = 9;

if (mxv <= 500) {
for (int i = 1; i <= mxv * n;

if (memi(n - 1, i) <= sz)
res = 1ij;

}

else res = mem2(9, sz);

cout << res << endl;

}

return 0;

3 Jlgm Jool,

#define MAXV 1010
#define MAXE 100010
#tdefine Inf 1000000000
#define P pair<int, int>
int n, m;
int mn[MAXV];
bool mark[MAXV];
vector <P> adj[MAXV];
int main() {
int T;
for (scanf("%d", &T); T--; ) {
scanf("%d%d", &n, &m);
for (int i = 0; i < n; i++)
mn[i] = Inf, mark[i] = false;
for (int i = 0; i < n; i++)
if (ladj[i].empty())
adj[i].clear();
int a, b, c;




Vet EYA

for (int i =0; i < m; i++) {
scanf("%d%d%d", &a, &b, &c);
a--, b--;
adj[a].push_back(P(b, c));
adj[b].push_back(P(a, c));

}

int res = 9;

mn[@] = O;

for (int i =0; i < n; i++) {
int idx = -1, tmp = Inf;
for (int j = 0; j < n; j++)

if (!mark[j] && tmp > mn[j])
idx = 3, tmp = mn[3j];

if (idx == -1) {
res = -1;
break;

}

res += mn[idx];
mark[idx] = true;
for (int j = 0; j < adj[idx].size(); j++) {
int k = adj[idx][j].first;
if (!mark[k])
mn[k] = min(mn[k], adj[idx][j].second);
}

if (res == -1)
cout << "impossible" << endl;
else cout << res << endl;

}

return 0;
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int main() {
int t, c[3], mn;
cin >> t;
while (t--) {
cin >> c[@] >> c[1] >> c[2];
sort(c, c + 3);
if (c[0] + c[1] + c[2] == 1)
cout << 1 << endl;
else if (c[@] == c[1] && c[1] == c[2])
cout << 6 << endl;
else if (c[@] == c[1] && c[2] == c[1] + 1)
cout << 2 << endl;
else if (c[1] == c[@] + 1 && c[1] == c[2])
cout << 2 << endl;
else
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cout << @ << endl;

}

return 0;

B Jlgw Jool,

#tdefine bound res !=1
using namespace std;
struct node {
char board[4][4];
void print() {
for (int i = @;i<4;i++, cerr << endl)
for (int j = 0;3j<4;j++)
cerr << board[i][]];
cerr << endl;
}
node() {
for (int i = 0;1i < 4;i++)
for (int j = 0;j < 4;j++)
board[i][j] = '.';
}
void rotate(int b, int dir) {
int x = (b / 2) * 2;
inty = (b % 2) * 2;
if (dir == 1) {
char t = board[x][y];
board[x][y] = board[x + 1][y];
board[x + 1][y] = board[x + 1][y + 1];
board[x + 1][y + 1] = board[x][y + 1];
board[x][y + 1] = t;
}
else {
char t = board[x][y];
board[x][y] = board[x][y + 1];
board[x][y + 1] = board[x + 1][y + 1];
board[x + 1][y + 1] = board[x + 1][y];
board[x + 1][y] = t;
}
}
int get_val() {
int res = 0;
for (int i = @;1i < 4;i++)
for (int j = 0;3 < 4;j++) {
res *= 3;
res += (board[i][j] == "." ? @ : (board[i][j] == 'B" ? 1 :
2));
}
return res;

}

bool is_winner(char c) {
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for (int i = 0; i < 4;i++) {
if (board[i][1] == c && board[i][2] == c && (board[i][@]
|| board[i][3] == c))
return true;
if (board[1][i] == c && board[2][i] == c && (board[@][i] == ¢
|| board[3][i] == c))
return true;

1
1}
(@]

}
if (board[1][1] == c && board[2][2] == c &
board[3][3] == ¢))
return true;
if (board[1][@] == c && board[2][1] == c && board[3][2] == c)
return true;
if (board[@][1] == c && board[1][2] == c && board[2][3] == c)
return true;
if (board[1][2] == c && board[2][1] == c && (board[3][@] == c ||
board[0][3] == c))
return true;
if (board[1][3] ==
return true;
if (board[@][2] ==
return true;
return false;

2

(board[@][@] == c ||

&& board[2][2] == c && board[3][1] == c)

(g}

&& board[1][1] == c & board[2][@] == c)

@]

}
bool is_full() {

for (int i = 0; 1 < 4; i++)
for (int j = 0; j < 4; j++)
if (board[i][j] == ".")
return false;
return true;

}

}s

short mem[43046721][2]; // 3716

int play(node state, bool turn) {// 0 =0 and X =1
int v = state.get_val();

if (mem[v][turn] != -1)

return mem[v][turn];
char ¢ = (turn == 0@ ? "W" : 'B');
char nc = (turn == 1 ? "W' : 'B');

bool I_have 3 = state.is_winner(c);
bool He_has_3 = state.is_winner(nc);
if (I_have_3 && He_has_3)

return mem[v][turn] = 2;
if (He_has_3)

return mem[v][turn] = 0;
if (I_have_3)

return mem[v][turn] = 1;
if (state.is_full())

return mem[v][turn] = 2;

int res = 0, t;
for (int i = ©; i < 4 && bound; i++)
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for (int j = 0; j < 4 && bound; j++)
if (state.board[i][j] == ".") {
state.board[i][]j] = c;
for (int p = 0; p < 4 && bound; p++) {
for (int d = -1; d < 2 & & bound; d += 2) {
state.rotate(p, d);
t = play(state, 1 - turn);
state.rotate(p, -d);
if (t == 0) {
res = 1; // I can win
}
else if (t == 1) {
// do nothing

}
else {
if (res == 0)
res = 2;
}
}

}
state.board[i][j] = '.";

}

return mem[v][turn] = res;
}
int main() {
memset(mem, -1, sizeof mem);
node start;
int t;
cin >> t;
string s[4];
while (t--) {
for (int i = 0;i<4;i++)

cin >> s[i];
int X =0, 0 = 0;
for (int i =0; i < 4 ; i++)

for (int j =0; j < 4 ; j++) {

start.board[i][]j] = s[i][3j];
X += s[i][j] == 'B';
0 += s[i][J] == "W';

}
assert(!start.is_winner('B'));
assert(!start.is_winner('W"'));
assert(!start.is_full());
int ans, ret = play(start, 0 > X);
if (ret == 2)

ans = 2;
else

ans =0 > X ?1 - ret : ret;
if (ans == 2)

cout << "Draw" << endl;
else if (ans == 1)
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cout << "Sohrab" << endl;
else
cout << "Sepehr" << endl;

}

return 0;

int main() {
int t, n, s, arr[15];
cin >> t;
while (t--) {
cin >> n;
s = 0;
for (int i =0; i < n ; i++) {
cin >> arr[i];
s += arr[i];
}
if (s % n !=09)
cout << "Sohrab" << endl;
else
cout << "Sepehr" << endl;

}

return 0;

struct Edge {
int u;
int v;
int cost;
} Elist[100001];
bool operator<(Edge a, Edge b) {
return a.cost > b.cost;
}
struct UnionFind {
vector<int> data;
UnionFind(int size) : data(size, -1) {}
bool unionSet(int x, int y) {
x = root(x); vy = root(y);
if (x 1=y) {
if (data[y] < data[x]) swap(x, Vy);
data[x] += data[y]; data[y] = x;

}
return x = vy;

}

bool findSet(int x, int y) {
return root(x) == root(y);

}
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int root(int x) {
return data[x] < @ ? x : data[x] = root(data[x]);
}

int size(int x) {
return -data[root(x)];
}

}s
set<int> comp;
bool used[100001];
int main() {
int t, n, m, ¢, a, b, d;
cin >> t;
assert(t <= 35);
while (t--) {
cin >> n >> m >> c;
assert(n >= 2 && n <= 10000 && m >= 0 && m <= 10000 && c >= 1 &&
c <= 100000);
for (int i = 0; 1 < m ; i++) {
cin >> a > b > d;
assert(a >= 1 & a <=n & b >= 1 & b <= n & d <= 100000 &&
a !=b);
Elist[i].u = a
Elist[i].v = b -
Elist[i].cost = d;

1;
1;

UnionFind S(n);
memset(used, 0, sizeof used);
comp.clear();
sort(Elist, Elist + m);
for (int i =0; i < m; i++) {
if (S.findSet(Elist[i].u, Elist[i].v))
continue;
S.unionSet(Elist[i].u, Elist[i].v);
used[i] = 1;
}
for (int i = @; i < n; i++)
comp.insert(S.root(i));
int need = comp.size() - 1;
int total = ©;
int newtaxi = 9;
int oldtaxi = 9;
for (int i =m-1; i >= 0 & need > 0; i--) {
if (used[i])
continue;
if (Elist[i].cost > c¢) {
newtaxi++;
total += c;
i++;
need--;

}

else {
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oldtaxi++;
total += Elist[i].cost;
need--;
}
}
while (need) {
need--;
newtaxi++;
total += c;
}
cout << newtaxi << " " << oldtaxi << " " << total << endl;
}
return 0;

E Jlgw Jool,

#define int long long

int p[3][2], %, ¥, r;

int cross(int x1, int y1, int x2, int y2) {
return x1 * y2 - yl * x2;

}

int dot(int x1, int y1, int x2, int y2) {
return x1 * x2 + yl * y2;
}

bool is_center_in_triangle() {
bool has_neg = false;
bool has_pos = false;
int cr;
for (int i = 0; i < 3; i++) {
cr = cross(x - p[i][e@], y - p[i][1], p[(i + 1) % 3][e] - p[i][e],
p[(i + 1) % 3][1] - p[il[1]);
has_neg = has_neg || cr < 0;
has_pos = has_pos || cr > 0;

}

return has_neg xor has_pos;
}
int p2(int x) {
return x * x;
}
pair<int, int> point_to_segment2(int x1, int y1, int x2, int y2, int x3,
int y3) {
pair<int, int> res;
if (dot(x2 - x1, y2 - yl, x3 - x2, y3 - y2) > 0) {
res.first = (x3 - x2)*(x3 - x2) + (y3 - y2)*(y3 - y2);
res.second = 1;
}
else if (dot(x1 - x2, yl1 - y2, x3 - x1, y3 - yl) > @) {
res.first = (x3 - x1)*(x3 - x1) + (y3 - yl)*(y3 - yl1);
res.second = 1;
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else {
res.first = p2((x2 - x1)*(y3 - y1) - (y2 - y1)*(x3 - x1));
res.second = (x2 - x1)*(x2 - x1) + (y2 - y1)*(y2 - y1);

}

return res;

main() {
int t;
cin >> t;
assert(t <= 1000 && t > 0);
while (t--) {
for (int i =0; i < 3; i++) {
cin >> p[i][e] >> p[i][1];
assert(p[i][0] <= 1000 && p[i][1l] <= 1000 && p[i][0] >= -1000
&& p[i][1] >= -1000);
}

assert(cross(p[2][@] - p[e][e], p[2][1] - p[e][1], p[1][e] -
p[e][e], p[1][1] - p[e][1]) !'= @);
cin >> x >> y >> r;
assert(x <= 1000 && y <= 1000 && x >= -1000 && y >= -1000);
assert(r >= 1 && r <= 1000);
if (is_center_in_triangle())
cout << "YES" << endl;
else {
pair<int, int> res;
bool has_intersect = false;
for (int i = 0; i < 3; i++) {
res = point_to_segment2(p[i][@], p[il[1], p[(i + 1) %
31[e], p[(i + 1) % 3][1], X, y);
has_intersect = has_intersect || (res.first <= res.second
*rtr);

if (has_intersect)
cout << "YES" << endl;
else
cout << "NO" << endl;
}
}

return 0;

F Jlgw Jool,

map<pair<string, string>, string> M;
set<string> rows;
set<string> cols;
string just3(string a) {
while (a.size() < 3)
a+= "',
return a;




Vias g1y

int main() {

int
cin

t;
>> t;

while (t--) {

cols.en

rows.en

cols.en

}

M.clear();

rows.clear();

cols.clear();

int n;

string m, p, c;

cin >> n;

for (int i = 0; i < n; i++) {
cin >> m >> p >> c;
M[make_pair(m, p)] = c;
rows.insert(m);
cols.insert(p);

}

string line_separator = "+";

for (int i = ©; i < cols.size() + 1; i++)
line_separator += "---+";

cout << line_separator << endl;

cout << "| [";
for (set<string>::iterator it = cols.begin();it !=
d();it++)

cout << just3(*it) << "|";

cout << endl;
cout << line_separator << endl;
for (set<string>::iterator rowit = rows.begin();rowit !=
d();rowit++) {
cout << "|" << just3(*rowit) << "|";
for (set<string>::iterator colit = cols.begin();colit !=

d();colit++) {
if (M.find(make_pair(*rowit, *colit)) != M.end())
cout << just3(M[make_pair(*rowit, *colit)]) << "|";
else
cout << " [";

}

cout << endl;
cout << line_separator << endl;

}

return 0;

ttdefine
ttdefine
ttdefine
int L[N
2];

string

N 100010

lchild node<<1

rchild (node<<1) + 1

<< 2], R[N << 2], leftmost[N << 2], rightmost[N << 2], sum[N <<

S5
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void go_up(int node) {
sum[node] = sum[lchild] + sum[rchild];

if (leftmost[rchild] != -1 && rightmost[lchild] != -1) {
if (s[leftmost[rchild]] == '<' && s[rightmost[lchild]] == '>")
sum[node ]++;
}
if (leftmost[lchild] != -1)
leftmost[node] = leftmost[lchild];
else if (leftmost[rchild] != -1)
leftmost[node] = leftmost[rchild];
else
leftmost[node] = -1;
if (rightmost[rchild] != -1)
rightmost[node] = rightmost[rchild];
else if (rightmost[lchild] != -1)
rightmost[node] = rightmost[lchild];
else

rightmost[node] = -1;

void build_tree(int node, int 1, int r) {

L[node] = 1;

R[node] = r;

leftmost[node] = 1;

rightmost[node] = r;

if (1 ==r) {
sum[node] =
return;

0;

}
intm= (1 +r)/ 2;
build_tree(lchild, 1, m);
build_tree(rchild, m + 1, r);
go_up(node);
return;
}
void stand_sit(int node, int x) {
if (x < L[node] || x > R[node])
return;
if (L[node] == R[node]) {
int cur = leftmost[node];

leftmost[node] = rightmost[node] = (cur == -1 ? L[node] : -1);
}
else {

stand_sit(lchild, x);

stand_sit(rchild, x);

go_up(node);
return;

}

void turn(int node, int x) {
if (x < L[node] || x > R[node])
return;
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if (L[node] == R[node]) {
char ch = s[L[node]];
s[L[node]] = ch == "<" ? '>" : '<';

else {
turn(lchild, x);
turn(rchild, x);
go_up(node);

return;
}
int query(int node, int left, int right) {
if (right < L[node] || R[node] < left)
return 9;
if (left <= L[node] && R[node] <= right)
return sum[node];
int res = query(lchild, left, right) + query(rchild, left, right);
if (leftmost[rchild] <= right && rightmost[lchild] <= right &&
left <= rightmost[lchild] && left <= leftmost[rchild] &&
s[leftmost[rchild]] == '<' && s[rightmost[1lchild]] == '>")
res++;
return res;

int main() {
int t, n, m;
cin >> t;
while (t--) {
cin >> n >> m;
assert(n <= 100000 && n >= 1);
assert(m <= 100000 && m >= 1);
cin >»> s;
assert(s.size() == n);
build_tree(1, @, n - 1);
int q, x, 1, r;
for (int i = @;icm;i++) {
cin >> q;
assert(q <= 3 && q >= 1);
if (q == 1) {
cin >> x;
assert(x <= n && x >= 1);
X--3
stand_sit(1, x);

else if (q == 2) {

cin >> x;
assert(x <= n && x >= 1);
X-=5
turn(1, x);
}
else {

cin >> 1 >> r;
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assert(l <=n & r<=n& & r >=18&% 1 >=1);
assert(l <= r);

1--, r--;

cout << query(l, 1, r) << endl;

}
}

return 0;

H Jlgws ol

#define int long long
#define GOD OX7fffffffffffffffll
#define INF Ox7fffffff
vector<vector<int> > col;
void print(vector<vector<int> > v) {
for (int i = @;i<v.size();i++, cout << endl)
for (int j = @;j<v[@].size();j++)
cout << v[i][j] << " ";
}
vector<vector<int> > transpose(vector<vector<int> > v) {
int n = v.size();
int m = v[0@].size();
vector<int> temp;
vector<vector<int> > res;
for (int j = 0; j < m; j++) {
temp.clear();
for (int i = @; i < n; i++)
temp.push_back(v[i][j]);
res.push_back(temp);

}

return res; // temp
}
int L;

int arr[20001];
int max_sum(int n) {
intm=1L/ n;
vector < vector < int > > v(n, vector < int >(m));
for (int i = @; i < n; ++i)
for (int j = 0; j < m; ++3)
V[i][]J] = arr[m * i + J];
if (n > m) {
v = transpose(v);
swap(m, n);
}
int max_elem = -GOD;
for (int i = @;i<n;i++)
for (int j = @;j<m;j++)
max_elem = max(max_elem, v[i][j]);
if (max_elem < @)
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return max_elem;
col.resize(n + 1);
for (int i = @;i<n + 1;i++)
col[i].resize(m);
for (int j = @;j<m;j++)
col[@][]j] = o;
for (int i = @;i<n;i++)
for (int j = @;j<m;j++)
col[i + 1][j] = col[i][3] + v[i][]];
int res = 0;
int mx, s;
for (int upper = @; upper < n; upper++)
for (int lower = upper; lower < n; lower++) {
mx = 0;
s = 0;
for (int j = @;j<m;j++) {
s = max(01ll, s + col[lower + 1][j] - col[upper][jl);
mx = max(mx, s);
}
res = max(res, mx);
}
return res;
}
main() {
int t, m, a;
cin >> t;
while (t--) {
cin >> L >> m;
for (int i = @;i<L;i++)
arr[i] = 1;
for (int i = @;icm;i++) {
cin >> a;
arr[a - 1] = -INF;
}
int ans = 9;
for (int i = 1;i*i <= L;i++) {
if (L% 1 !=0)
continue;
ans = max(ans, max_sum(i));
if (i *1i!l=1)
ans = max(ans, max_sum(L / i));
}
cout << ans << endl;

}

return 0;

I Jlgw Jool,

#define int long long

int arr[5001], R[5001], kheng[5001], exp[5001], wild[5001], ans[5001],;
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int gcnt[5001][5001];
int lcnt[5001][5001];
string D[5001];
pair<int, int> L[5001];
int Q(char c) {

return c - '0';
}

int get_idx(string s) {
int year = Q(s[@]) * 1000 + Q(s[1]) * 100 + Q(s[2]) * 10 + Q(s[3]);
int month = Q(s[5]) * 10 + Q(s[6]);
int day = Q(s[8]) * 10 + Q(s[9]);
return 300000 - ((year - 1900) * 150 * 150 + month * 150 + day);
}
main() {
int n, t, u;
cin >> t;
int y = 0;
while (t--) {
y++;
cin >> n;
for (int i = @;i<n;i++) {
cin >> D[i] >> R[i];
L[i] = make_pair(-R[i], 1i);
}
sort(L, L + n);
for (int i = @;i<n;i++)
arr[i] = get_idx(D[L[i].second]);
int denum = 0;
for (int i = @;i<n;i++) {
gent[i][9] (arr[@] > arr[i] ? 1 : 9);
lent[i][@] (arr[@] < arr[i] ? 1 : 0);
for (int j = 1;j<n;j++) {
gent[i][j] = gent[i][j - 1] + (arr[j] > arr[i] ? 1 : @);
lent[i][3] = lent[i][] - 1] + (arr[]j] < arr[i] 2 1 : 0);

}
}
memset(kheng, 0, sizeof kheng);
memset(exp, 0, sizeof exp);
memset(wild, @, sizeof wild);
for (int i = @;i<n;i++)
for (int j = i + 2;j<n;j++)
if (arr[j] > arr[i]) {
u = gent[jI[3] - gent[J][1i];
denum += u;
kheng[i] += u;
wild[j] += u;
}
for (int i = 1;i<n - 1;i++)
for (int j = i + 1;j<n;j++)
if (arr[j] < arr[i])
exp[i] += lent[j][i];
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if (denum == 9)
cout << "Rules Should Be Changed!" << endl;
else {
for (int i = @;i<n;i++)
ans[L[i].second] = wild[i] + exp[i] + kheng[i];
for (int i = @;i<n;i++) {
cout << setiosflags(ios::fixed | ios::showpoint) <<
setprecision(5) << double(ans[i]) / denum;
if (i +1 !=n)

cout <« N

}

cout << endl;

3 Jlgms Jool,

bool un(int a, int b, int c, int d) {
int mn = min(b, d);
int mx = max(a, c);
return mn >= mx;
}
struct segment {
int 1;
int r;
int idx;
segment() {}
segment(int _1, int _r, int _idx) {
1= _1;
r=_r;

idx = idx;

}

void print() {
cout << 1 <<

}

"to " < r <« idx: << idx << endl;

}s
bool operator<(segment a, segment b) {
if (a.r < b.r)
return true;
if (a.r > b.r)
return false;
if (a.1 < b.1)
return true;
if (a.1l > b.1)
return false;
return a.idx < b.idx;
}
vector<segment> v;
queue<segment> q;
int main() {
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intn, my 1, r;
int t;

cin >»> t;

while (t--) {

cin >> n >> m;
while (q.size())
q.pop();
v.clear();
for (int i = @;i<n;i++) {
cin >> 1 >> r;
if (r < 1)
for (int j = 037 < 3;j++)
v.push_back(segment(l + j *m, r + j *m + m, i));
else
for (int j = 037 < 3;j++)
v.push_back(segment(l + j *m, r + j * m, i));
}
int cur = -1;
sort(v.begin(), v.end());
segment top;
for (int i = @;i<v.size();i++) {
if (v[i].1l <= cur)
continue;
if (q.size() == 0) {
cur = v[i].r;
v[i].1 += m;
v[i].r += m;
q.push(v[i]);

else {
top = q.front();
if (top.idx == v[i].idx)
break;
else {
if (un(top.l, top.r, v[i].1l, v[i].r)) {
q.pop();
cur = v[i].r;
v[i].1l += m;
v[i].r +=m;
q.push(v[i]);

}

else {
cur = v[i].r;
v[i].1l += m;
v[i].r +=m;

) q.push(v[i]);
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cout << g.size() << endl;

}

return 0;

K Jlgws Jool,

int A[101], S[1e1], n, P, p;
int masks[101][101];
vector<int> factors;
pair<int, int> dp[2][101][1 << 7];
int res_pre[l << 7];
int main() {
int t;
cin >»> t;
while (t--) {
cin >> n >> P;
memset(masks, 0, sizeof masks);
factors.clear();
p=P;
for (int i = 2;i*i <= P && p > 1;i++)
while (p % i == 0) {
factors.push_back(i);
p /= 1ij;
}
if (p > 1)
factors.push_back(p);
sort(factors.begin(), factors.end());
for (int i = @;i<factors.size() - 1;i++)
assert(factors[i] != factors[i + 1]);
for (int i = @;i<n;i++)
cin >> A[i];
s[e] = o;
for (int i = @;i<n;i++)
S[i + 1] = S[i] + A[i];
for (int i = @;i<n;i++)
for (int j = i;j<n;j++)
for (int k = @;k<factors.size();k++)
if ((S[j + 1] - S[i]) % factors[k] == @)
masks[i][j] |= (1 << k);
for (int mask = @;mask<(1 << factors.size());mask++) {
res_pre[mask] = 1;
for (int j = @;j<factors.size();j++)
if (mask & (1 << j))
res_pre[mask] *= factors[j];
}
pair<int, int> ri1, r2;
for (int r=n - 1; r >= 0; r--)
for (int first = 0;first <= r; first++)
for (int mask = @;mask <= (1 << factors.size()) -
1;mask++)
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if (r==n - 1)
dp[r & 1][first][mask] = make_pair(res_pre[mask |
masks[first][r]l], 1);
else {
rl = dp[~r & 1][first][mask];
r2 = dp[~r & 1][r + 1][mask | masks[first][r]];
if (rl1.first > r2.first)
dp[r & 1][first][mask] = ri;
else if (r2.first > rl.first)
dp[r & 1][first][mask] = make_pair(r2.first,

r2.second + 1);
else
dp[r & 1][first][mask] = make_pair(rl.first,
min(rl.second, r2.second + 1));

cout << dpgé][e][e].first << " " << dp[@][@][@].second - 1 <<
endl;
}
return 0;
}
L Jlgw Jool,

string s, key, res;
vector<int> cycles[27];
vector<int> idx[27];
int color[27] = { @ };
int place_in_ring[27];
int number_of_cycles;
int first_occurence_of_ring[27];
int main() {
int t, n;
cin > t;
while (t--) {
cin >> n >> s >> key;
res = "";
for (int i = 0;i<27;i++) {
cycles[i].clear();
idx[i].clear();
}
memset(color, @, sizeof color);
memset(place_in_ring, ©, sizeof place_in_ring);
number_of cycles = 1;
memset(first_occurence_of_ring, -1, sizeof
first_occurence_of_ring);
for (int i = @;i<key.size();i++) {
if (color[i])
continue;
int cur = i;
int p = 0;
while (color[cur] == 0) {
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color[cur] = number_of cycles;
cycles[number_of_cycles].push_back(cur);
place_in_ring[cur] = p;

cur = key[cur] - 'a';
pt++;
}
number_of_cycles++;
}
vector<int> good_positions;
string ans = "{";
for (int i = @j;i<s.size();i++)
if (first_occurence_of_ring[color[s[i] - 'a']] == -1) {
first_occurence_of_ring[color[s[i] - 'a']] = 1i;

good_positions.push_back(i);
ans += s[i];
}
int max_of_answer = 1;
for (int i = 1;i<number_of _cycles;i++)
max_of_answer *= cycles[i].size();
int gp, col, mn = max_of_answer + 2;
for (int i = 0;i <= max_of_answer;i++) {
string temp;
for (int j = @;j<good_positions.size();j++) {
gp = good_positions[j];
col = color[s[gp] - 'a'l;
temp += char(cycles[col][(place_in_ring[s[gp] - 'a'] + i)
% cycles[col].size()] + 'a');

if (temp < ans) {
ans = temp;

mn = i;
}
}
for (int i = @;i<s.size();i++) {
col = color[s[i] - 'a'];
res += char(cycles[col][(place_in_ring[s[i] - 'a'] + mn) %

cycles[col].size()] + 'a');

cout << res << endl;

}

return 0;

}

o131 o8ty — AY Jlow (6 pii] als o ¢ ot 950uldld ot gidoliyy Cul, Y-y -V
KVIR-VRPS" W)
A Jlguw

ifstream fin("weather.in");
#define cin fin
int t;
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map<string, int> ma;
int main() {
cin >»> t;
ma["Sat"] =
ma["Fri"] =
ma["Thu"] =
ma["Wed"] =
ma["Tue"] =
ma["Mon"] =
ma["Sun"] =
string cur;
string bestcity;
int besttemp;
string ruz;
string tempruz;
string bestruz;
int besttempruz;
for (int ii = @; ii<t; ii++) {
besttemp = -200000;
cin >> cur;
for (; cur != "End";) {
tempruz = cur;
int besttempruz = 2000000;
while (1) {
cin >»> cur;
if (ma.find(cur) != ma.end() || cur == "End")
break;
int temp;
cin >> temp;
if (temp < besttempruz || (temp == besttempruz && cur <

e W

. e

. e

)

auvThwWNEREO
. -

)

bestruz)) {
besttempruz = temp;
bestruz = cur;
}
}
if (besttempruz > besttemp || (besttemp == besttempruz &&
bestcity > bestruz)) {
besttemp = besttempruz;
bestcity = bestruz;
ruz = tempruz;

}
}
cout << bestcity << ' ' << ruz << endl;
}
return 0;

B Jlgw

ifstream fin("shortmessage.in");
#define cin fin
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map<char, int> ma;
string str;
int cur;
int tedad;
bool harf(char ch) {
return (ch >= 'A' & ch <= 'Z"') || (ch >= 'a' & ch <= 'z');
}
bool bozorg(char & ch) {
if (ch >= 'A" & ch <= 'Z") {
ch =ch - '"A" + "a';
return true;

}

return false;

int main() {

cur = 9;

tedad = 9;

for (char ch = '"a'; ch <= 'r'; ch++)
ma[ch] = (ch - 'a") % 3 + 1;

for (char ch = "t'; ch <= 'y'; ch++)
mafch] = (ch - "t") % 3 + 1;

ma['s'] =ma['z'] = 4;

ma['."'] = 1;

ma[',"'] = 2;

ma['?"'] = 3;

ma['!'] = 4;

for (char c '1'; ch <= '9'; ch++)

ma[ch] = 4;
ma['1'] =ma['7'] = ma['9"] = 5;
ma[* "] = 1;
ma['@"'] = 2;

bool first = true;
while (getline(cin, str)) {
if (str.find('#') < str.length()) {
if (!first) {

cur = 0;
cout << tedad << endl;
tedad = 9;

}

else first = false;
getline(cin, str);
}
for (int i = @; i<str.length(); i++)
if (!harf(str[i]))
tedad += ma[str[i]];
else if (bozorg(str[i])) {
if (cur == @)
tedad++;
cur = 1;
tedad += ma[str[i]];
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else {
if (cur == 1)
tedad++;
cur = 0;
tedad += ma[str[i]];
}
tedad += 3;
}
cout << tedad << endl;
return 0;

C Jlgum

ifstream fin("tests.in");
#tdefine cin fin
int t, k, a, b;
bool mark[101][4000];
int main() {
cin >»> t;
for (int ii = @; ii<t; ii++) {
cin >> k >> a >> b;
memset(mark, @, sizeof mark);
mark[@][2000] = true;
for (int i = 1; i <= k; i++)
for (int j = 0; j<4000; j++)
if (mark[i - 1][3])
mark[i][j] = mark[i][j + a] = mark[i][]j + b] = true;
int cnt = 9;
for (int i = @; i<4000; i++)
if (mark[k][i])
cnt++;
cout << cnt << endl;

}

return 0;

D Jlgu

ifstream fin("gregariousness.in");
#define cin fin
int t, n;
int graph[1000][1000];
int num[1000];
bool iskhun[1000];
int main() {
cin >> t;
for (int ii = @; ii<t; ii++) {
cin >> n;
memset(num, ©, sizeof num);




memset (iskhun, @, sizeof iskhun);
for (int i = @; i<n; i++)
for (int j = @; j<n; Jj++)
cin >> graph[i][]];
for (int i = @; i<n; i++)
for (int j = @; j<n; j++)
if (graph[i][3] == 1)
num[i]++;
for (int i = @; i<n; i++)
if (num[i]»@) {
iskhun[i] = true;
for (int j = @; j<n; j++)
if (num[i] < num[j] && graph[i][j] == 1)
iskhun[i] = false;

}

bool first = true;
for (int i = @; i<n; i++)
if (iskhun[i])
if (first) {
cout << i + 1;
first = false;

}

else
cout << " " < 1+ 1;
cout << endl;

}

return 0;

E Jlgw

ifstream fin("zeroone.in");
#define cin fin
int mat[200][200];
int tmat[200][200];
int t, n;
int swapr(int i) {
for (int j = ©; j<n; j++)
tmat[i][j] = 1 - tmat[i][]];
return 0;
}
int swapc(int i) {
for (int j = @; j<n; j++)
tmat[j][i] = 1 - tmat[j][i];
return 0;

int solve() {
int res = 9;
for (int i = @; i<n; i++)
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if (tmat[@][i] == 1) {
swapc(i);
res++;
}
for (int i = 1; i<n; i++) {
int exist = false;
int all = true;
for (int j = @; j<n; j++)
if (tmat[i][]j] == 1)
exist = true;
else
all = false;
if (exist && l!all)
return 4000000;
if (exist)
res++;

}

return res;

int main() {
cin >> t;
for (int ii = @; ii<t; ii++) {
cin >»> n;
for (int i = @; i<n; i++)
for (int j = @; j<n; j++)
cin >> mat[i][j];
memcpy (tmat, mat, sizeof mat);
swapr(0);
int res = 4000000;
int temp = solve();
if (temp + 1 < res)
res = temp + 1;
memcpy (tmat, mat, sizeof mat);
temp = solve();
if (temp < res)
res = temp;
if (res >= 4000000)
cout << "Impossible" << endl;
else
cout << res << endl;

}

return 0;

F Jlgm

ifstream fin("seriesl.in");
#tdefine cin fin

int zoj[60@], fard[600];
int a[1000];

int Fard(int t);
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int Zoj(int t) {
if (zoj[t] '= -1)
return zoj[t];
if (t == 9)
return -2;
int & res = zoj[t];
res = -2;
for (int i = @; i<t; i++)
if (Fard(i) !'= -2 && a[i] < a[t] && Fard(i) + 1 > res)
res = Fard(i) + 1;
return res;
}
int Fard(int t) {
if (t == 9)
return 1;
if (fard[t] != -1)
return fard[t];
int & res = fard[t];
res = 1;
for (int i = @; i<t; i++)
if (Zoj(i) '= -2 && a[i] > a[t] && Zoj(i) + 1 > res)
res = Zoj(i) + 1;
return res;
}
int t, n;
int main() {
cin >»> t;
for (int i = @; i<t; i++) {
memset(zoj, -1, sizeof zoj);
memset(fard, -1, sizeof fard);
cin >»> n;
for (int i = @; i<n; i++)
cin >> a[i];
int res = 9;
for (int i = @; i<n; i++) {
if (Zoj(i) > res)
res = Zoj(i);
if (Fard(i)> res)
res = Fard(i);
}
cout << res << endl;
}
return 0;
}
G Jlgw

ifstream fin("game2.in");
#define cin fin
vector<int> mat[301][301];
bool isset[301][301];
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int grund[301];
bool matset[301][301][301];
bool gset[301][301];
int Grund(int a);
void solve(int a, int b) {
if (isset[a][b])
return;
if (b ==09) {
mat[a][b].push_back(9);
return;
}
isset[a][b] = true;
for (int i = a + 1; i <= b; i++) {
solve(i, b - i);
for (int j = @; j<mat[i][b - i].size(); j++)
matset[a][b][Grund(i) ~ mat[i][b - i][j]] = true;
¥
for (int i = @; i<300; i++)
if (matset[a]l[b][i])
mat[a][b].push_back(i);

}
int Grund(int a) {
if (grund[a] != -1)
return grund[a];
int& res = grund[a];
for (int i = 1; i<a; i++) {
solve(i, a - 1i);
for (int j = 0; j<mat[i][a - i].size(); j++)
gset[a][mat[i][a - i][j] »~ Grund(i)] = true;
}
res = 0;
for (int i = @; i < 10000000; i++)
if (!gset[a][i])
return res = i;
}
int t, n;

int main() {
memset(isset, @, sizeof isset);
memset(grund, -1, sizeof grund);
memset(matset, 0, sizeof matset);
memset(gset, 0, sizeof gset);

cin >> t;
grund[@] = 0;
grund[1] = 0;

grund[2] = 0;
//cout<<Grund(4)<<"' '<<Grund(5)<<"' '<<Grund(6)<<"' '<<Grund(7)<<'
'<<Grund(300)<<endl;
for (int ii = @; ii<t; ii++) {
cin >> n;
int res = 9;
for (int i = 0; i<n; i++) {
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int temp;

cin >> temp;

res ~= Grund(temp);
¥
if (res == 0)

cout << "NO" << endl;
else

cout << "YES" << endl;

}

return 0;

Jlgmw g — CodeForces Colw (o Oligluo —£-Y ¢V

A Jlgu
#define MAXK 101
int ones[MAXK];
int twos[MAXK];
int n, k;
int main() {
int num;
cin >> n >> k;
for (int i = @; i<n; i++) {
cin >> num;
if (num == 1)
ones[i%k]++;
else
twos[i%k]++;
}
int minCount = 0;
for (int i = 0; i<k; i++)
minCount += min(ones[i], twos[i]);
cout << minCount << endl;
return 0;
}
B Jlgw

#define MAXK 101
int gcd(int a, int b) {
while ((a%b) != @) {
int temp = 2a;
a = b;
b = temp%b;
}
return b;
}
int mazareb235(int num) {
int count = 0;
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while (num>1) {
if ((num % 2) == @) {

count++;

num /= 2;

}
else if ((num % 3) == 0) {
count++;
num /= 3;
}
else if ((num % 5) == 0) {
count++;
num /= 5;
}
else
return -1;
}
return count;
}
int main() {
int a, b;
cin >> a >> b;
if (a<b)
swap(a, b);
int g = gcd(a, b);
int anum = a / g;
int bnum = b / g;
int aCount = mazareb235(anum);
int bCount = mazareb235(bnum);
if (aCount == -1 || bCount == -1)
cout << -1 << endl;
else
cout << aCount + bCount << endl;
return 0;

n o

C Jlgum

int needed[3], ns[3], ps[3];
long long r = 0;
int main() {
string sand;
cin >> sand;
for (int i = @; i<sand.size(); i++) {
switch (sand[i]) {
case 'B':
needed[0]++;
break;
case 'S':
needed[1]++;
break;
case 'C':
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needed[2]++;
break;
}
}
for (int i = @; i<3; i++)
cin >> ns[i];
long long sandPrice = @, supplies = 0;
for (int i = @; i<3; i++) {
cin >> ps[i];
sandPrice += needed[i] * ps[i];
supplies += needed[i] == @ ? @ : ns[i];
}.
cin >> r;
long long count = 0;
while (supplies>@) {
bool newAdded = true;
for (int i = 0; i<3; i++) {
if (ns[i] >= needed[i]) {
ns[i] -= needed[i];
supplies -= needed[i];
}
else if (r >= (needed[i] - ns[i])*ps[i]) {
supplies -= ns[i];
r -= (needed[i] - ns[i])*ps[i];
ns[i] = 0;
}
else {
newAdded = false;
break;
}
}
if (newAdded) count++;
else break;
}
count += r / sandPrice;
cout << count << endl;
return 0;
}
D Jlgw

#define MAXV 200001
int vessels[MAXV], current[MAXV], n = 0;
set<int> notFulls;
int main() {
scanf("%d", &n);
for (int i = @; i<n; i++) {
scanf("%d", &vessels[i]);
notFulls.insert(i);

}

int m, type, k, p, X, rem;
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scanf("%d", &m);
for (int i = @; i<m; i++) {
scanf("%d", &type);
switch (type) {
case 2:
scanf("%d", &k);
printf("%d\n", current[k - 1]);
break;
case 1:
scanf("%d %d", &p, &x);
p--3
current[p] += X;
while (p<n && current[p]>vessels[p]) {
rem = current[p] - vessels[p];
current[p] -= rem;
notFulls.erase(p);
set<int>::iterator nextnum = notFulls.upper_bound(p);
if (nextnum != notFulls.end()) {
p = *nextnum;
current[p] += rem;

break;

}
}

return 0;

E Jlgm

const int N = 3 * 100000;
int n;
vector<pair<int, int> > v;
long long sum[N + 17;
int main() {
scanf("%d", &n);
for (int i = 0; i < n; ++i) {
int p;
scanf("%d", &p);
v.push_back(make_pair(p, 1));

}
sort(v.begin(), v.end());
sum[@] = O;

for (int i = @; i < n; ++i)
sum[i + 1] = sum[i] + v[i].first;
int k;
scanf("%d", &k);
long long ans = 111 << 61;
int cntx = 0;
long long cur = 0;
for (int i = 1; i < k; ++1i)
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cur += v[i].first * i - (sum[i] - sum[@]);
ans = cur;
for (int 1 =0; 1 + k < n; ++1) {
cur -= (sum[i + k] - sum[i + 1]) - (long long)v[i].first * (k -
1);
cur += (long long)v[i + k].first * (k - 1) - (sum[i + k] - sum[i
+1]);
if (cur < ans) {
cntx = 1 + 1;
ans = cur;
}
}
for (int i = 0; i < k; ++1i) {
printf("%d%c", v[i + cntx].second + 1, " \n"[i == k - 1]);
}

return 0;

&2y

Arefin, A.S., 2006. Art of Programming Contest, Reviewed by Dr. M. Lutfar Rahman and
Forworded by Professor Miguel Revilla, University de Valladolid, Spain, Gyankosh Prokashoni,
Dhaka, Bangladesh, First Ed., ISBN: 984-32-3382-4.

Skiena, S.S. & Revilla, M.A., 2006. Programming challenges: The programming contest
training manual, Springer Science & Business Media.
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Cuckoo hashing
Fibonacci sequence

Binary

Recurrent relation
Inclusion-exclusion formula
Event

String

Collision resolution

Encryption

Programming language
Scheduling
Chaining

Simplification
Structure
Header
Overflow

Hello world!

Queue

Priority queue

Prime factor

Load factor
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Balance factor
Prime number

Big number
Composite number
Cache miss

Extractor Operator

State space
White space
Filtering

Format

Float format
Counterclockwise predicate
Sum rule

Product rule

Strongly connected

Linear probing
Quadratic probing
Library

Standard template library
Code

Coding

ASCII code

Prefix code
Object code

Class

Shortest path

Least common multiple (Icm)

Graph
Undirected graph

o &1 (oSS geolicgly  £1€

oy Jele

Jol sae

S e

S yo 20e

ol aladls > colol pas
oS ] Sl Slae
]

el ol

Jb sl
o3y

i

6

e liel

o9 3 isludly (g6
&= ol

©po o?i‘ﬁ

Ao g8

S

shd gl

P9 42> h9lS
$uls

skl (oS ills
xS

ey

Sl 35

EVguig IS

5 S

oIS

e (3 5068

S

Gls

Cape Bl



58 o116 &4 oSSl saaliogly €10

Bipartite graph oy g3 IS
Connected graph o 81,5
Weighted graph Mose IS

J

List Cand

P

Adjacency matrix Oyglre Ly yilo
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Virtual )

Set 4 gono
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Convex Ol
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Selection sort Bl (gilod e
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Insertion sort

Binary tree sort
Introspective sort / IntroSort
Quicksort

Library sort

Heap sort

Constraint satisfaction problem
Ad hoc problem

Knapsack problem

Planar

Path

Multiple

Value

Divisor

Concave

Adjustment

Buffer

File buffer

Inorder

String buffer

Unbalanced

Birthday paradox theory
Graph theory

Map

Character

Sweep status

Heap
Max heap
Heapify
Min heap

Computational geometry
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A

Abstract

Adjacency matrix
Adjustment

Ad hoc problem
Algorithm
Approximation algorithm
ASCII code

B

Bijection
Backtracking search
Balance factor

Big number

Binary

Binary search tree
Binary tree sort
Bingo sort

Bipartite graph
Birthday paradox theory
Breadth-first search
Brute-force search
Bubble sort

Buffer

(o

Cache miss
Chaining

Character

Circuit

Class

Closed addressing
Coalesced hashing

Cocktail sort
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Code

Coding

Collision

Collision resolution
Combinatorics
Command-line window
Comment

Compiler
Compile-time error
Complete tree
Composite number
Computational geometry
Concave

Connected graph
Constraint satisfaction problem
Convex

Convex hull
Counterclockwise predicate
Cuckoo hashing

D

Decomposition
Delimiter

Depth-first search
Disjoint set

Divide and conquer
Divisor

Double hashing
Double rotation

Down heap

Dynamic programming
Dynamic resizing

E

Encryption

Event
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Exception
Executable file
Extractor Operator
F

Fast sort
Fibonacci sequence
Field

File buffer
Filtering

Float format
Flood fill

Format

Forward checking
Function
Function pointer
G

Generating
Generator

Graph

Graph theory
Greatest common divisor (gcd)
Greedy algorithm
H

Hash table

Hash function
Header

Heap

Heapify

Heap sort
Heuristic function
Heuristic search
Hello world!

I

Inclusion-exclusion formula
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Independent flags
Inorder

Insertion sort

Introspective sort / IntroSort

In-place sort

Integrated development environment

Iterative deeping depth-first search

Iterator

K

Knapsack problem
L

Least common multiple (Icm)

Library

Library sort
Linear probing
Line segment
Linker

Linking
Link-time error
List

Load factor
Logical error
Loop

M

Map

Max heap
Merge sort
Method

Min heap
Minimax search
Minimum spanning tree
Modifier
Modulus

Modulus arithmetic
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Multiple
Multiset

N

Network flow
Numerical base
o

Object code
Online

Online sorting
Open addressing
Open hashing
Optimal

Order

Output sensitive
Overflow

P

Path

Parameter
Pattern matching
Period

Periodic

Perfect hash table
Permutation
Planar

Polygon
Postorder

Prefix

Prefix code
Prefix table
Preorder
Pre-computing
Priority queue
Prime factor

Prime number
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Product rule
Program
Programming
Programming environment
Programming language
Q

Quadratic probing
Quicksort

Queue

R

Realtime
Recursion
Recurrent relation
Reference
Reverse-delete
Robin Hood hasing
Run-time error

S

Scheduling
Selection sort

Set

Shortest path
Simplification
Single rotation
Space complexity
Stability

Stack

Standard error output stream

Standard template library
State space

Strand sort

Stream

String

String buffer
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String search
Strongly connected
Structure

Suffix

Sum rule
Sweep line
Sweep status
Symmetry

T

Template

Text

Time complexity
Topological sort
Tree
Triangulation

U

Unbalanced
Undirected graph
Unformatted
Upheap

Vv

Value

Vector

Virtual

w

Weighted graph
White space
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