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Recommended Contest Project Structure

~/se/progr/
— /lectures/

— /workshops/

— /contests/
—— /ya_contest_1/
—— CMakelLists.txt

—— /problem_a/
L problem_a.cpp

—— /problem b/
L problem b.cpp

— /ya_contest_ 2/

Projects
4 [ YaContest1
| A CMakelists.td

4 7 Problem&

4 | problem_a

|| problem_a.cpp
ProblemB
ProblemC
ProblemD
ProblemE
ProblemF
Problem(G
ProblemH
Probleml
Probleml
Problemk
ProblemL
Problerni
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Project: YaContestl

Kit: Desktop Qt 5.11.1 MinGW 32bit
Build: Debug

Deploy: Deploy Configuration

Run

Problema

ProblemB

4 Hint main{)

{

return @;

}



INTRODUCTION TO I/O AND
STREAMS



IO Model of a Program




Streams

* A stream is an abstraction for input/output.

e Standarddnput and standard output are represented by global objects
std :f a type std: :istream) and std : of a type
std: Jostream) respectively.

* One can think of a stream as a source (input) or a destination (output) of
characters of an indefinite length.

* Input data to a program from a stream:
int x;

double y;
std::cin X >> y;
— —

* Qutput data from a program to a stream:
std:: userName = "Sergey";
std::cout << "Hello, " << userName;

[ https://en.cppreference.com/w/cpp/io ]


https://en.cppreference.com/w/cpp/io
https://en.cppreference.com/w/cpp/io

STRINGS AND ENCODING SCHEMES



Representation of Characters

* We have a set of characters we want to use in a
corrolplutgr;_7 1
—-ABCD,..7Z
— &b, ..z
-90,1,2,..., 9
- 1,0,#%%"&*3(),-, =+, ;,..
— let’s enumerate them!

 What about national alphabets?
—AB,B,.. 4,a,6,8B,.. 4
-A,B,I,AE, ..,Q, a,B,Vy,.. &, w



Unicode Standard

* Codes almost all known symbols using quite big numbers (millions)
e Structured by using planes and blocks

* Can be implemented by different character encodings

Frivate lUse Flanes

Supplementary Special Use Flane

Basic Multilingual Plane (BMFP)

SIP (Supplementary [deographic Plane)

65,536 code points SMP (Supplementary Multilingual Plane)



Basic Multilingual Plane
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Latin script
Non-Latin European scripts
African scripts

Middle Eastern and
Southwest Asian scripts

South and
Central Asian scripts

Southeast Asian scripts
East Asian scripts
CJK characters

Indonesian and
Oceanic scripts

American scripts
Notational systems

Symbols

I Private use

UTF-16 surrogates

Unallocated code points

As of Unicode 11.0
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8-bit code pages

e Each character is coded by a number from 0..255
e Too small to fit even the most basic characters

* Each alphabet has its own coding standard:
— ASCIl — basic set of 127 characters inc. Latin
— CP866 — obsolete “DOS” Cyrillic codepage
— CP1251 (ANSI) — Windows-based Cyrillic codepage
— KOI8-R — obsolete Linux-based Cyrillic codepage



ASCII Table

ASCII Code Chart
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uses only 128 positions (... bits?)
contains Latin symbols, numbers, basic symbols
see Ya.Contest 1 Problems M and N
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CP1251 Codepage

Codepage 1251 - Cyrillic Windows
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Demo App: Output Characters of the Current Codepage

Chprograms\Qt\Tools\QtCreator\bin\gtcreator_pracess_stub.exe < O
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ch = (char}w,
std::cout << ch << " (" << § <«

b
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Types for Representing Characters
| Type | Size | Range | Codepages(examples)

char 8 bit 0..255 Fixed width: ASCII (ext), CP1251,
KOIS8-r

Variable width: UTF-8

charl6e t 16 bit 0..65535 Fixed width: UCS-2

“Variable width” (surrogate pairs):

UTF-16
char32 t 32 bit 0.. 4294967295 UTF-32
wchar_t 16 or 32 bit UCS-2 Cyq |

{ \l !
v (
* UCS-2 — 2 bytes per symbol, fixed size - L é‘
* UTF-16 — 2 or 4 bytes (surrogate pairs) per symbol,
variable size
char ch = 'A’;

 UTF-32 — 4 bytes per symbol, fixed size
e UTF-8 — 1 to 4 bytes per symbol, fixed size
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UTF-8

1 to 4 bytes per symbol:

1 byte codes ASCII symbols (0..127)

2 bytes code 1 920 symbols including: Latin-script alphabets, and also
Greek, Cyrillic, Coptic, Armenian, Hebrew, Arabic, ..., Combining

Diacritical Marks @ e, 63, 3,3,i,0,6,1,..)
3 bytes code the rest of the Basic Multilingual Plane including Chinese,
Japanese, Korean

4 bytes for other symbols such as math symbols, emoji etc.

Number Bits for First Last
] ) ) Byte 1 Byte 2 Byte 2 Byte 4
of bytes  code point code point code point
1 7 U+0000 U+007F | Oxxxxuxxx
2 11 U+0080 UH07FF | 110x=xxx 10xxxxxx
3 16 U+0300 U+FFFF | 111 0=xxx 10xmxxnxx | 10xxxuxxx

4 21 U+10000 | UH10FFFF | 11110xx=x T0xxxxxx | 10xxxzxx | l10xXxxxxx
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Symbal =

4 YWFile
Yauthor

L pd =

Vwersion
"date

F

o LA

* NewaTaeT nedyaTHoe.

=]

o o

1 #include <dostream>

12 4 4dnt main() (%9,{7
3 {
14 const short MAX_IN_THE_ROW = &;

InsertMonFull 1. xibt xiexample 2. pyd pl.bin Startup ex_l.cpp &

j Ecx-.s.—f.xV Fun Script Run Template
Q( S Wﬂ// 0000n: EF BB BF 2F 2A 21 20 5C 66 63 6C 65 20 20 20 20  img/*! \file
) 010h: 20 20 20 65 78 SF 31 2E 63 70 70 0D OA 20 24 20 ex 1.cpp.. *
00208 5C 61 75 74 €8 6F 72 20 20 20 20 20 53 65 72  \author Ser
0030n: 6765 73 20 53 68 €5 72 73 68 61 6B 6F 76 0D OL gey Shershakov..

Gﬂéﬂh:‘Eﬂ 28 20 20 5C Te 65 T2 T3 689 &F 6E 20 20 20 20 * ‘\wversion
0050h: 30 2E 31 OD OA 20 28 20 20 5C 64 81 74 &5 20 20 0.1.. = ‘date
0060h: 20 20 20 20 20 31 35 2E 30 31 2E 32 30 31 35 OD 15.01.2018.
0070h: O& 20 2A OD OA 20 28 20 20 50 72 89 6E 74 73 20 . ®*.. * Prints
0080h:| 70 72 89 6E 74 &1 &2 &C 65 20 &3 68 61 72 &1 &3 | printable charac
00%0h: T4 65 T2 73 20 &F o6 20 74 &8 65 20 €3 75 T2 T2 ters of the curr
00A0h: 65 6E T4 20 683 &F 64 &5 70 &1 &7 65 2E OD Q& 20 ent codepage...

00BOh: 24 20

00COh:

00D0h :

O0EOh:| 68E &3 &C 75 B84 &5 20 3C &9 &F 73 74 72 &5 61 6D | nclude <iostream
00FOh: 3E OD OA OD OA &9 6E 74 20 6D 61 &9 6E 28 29 0D | >....int main().
0100h: O& 7B OD 0& 20 20 20 20 &3 &F 6E 73 T4 20 T3 &8 e const sh

0110h: ®&F 72 74 20 4D 41 58 5F 49 4E 5F 54 48 45 5F 52 ort MAX TN THE R
0120h: 4F 57 20 3D 20 28 3B 0D 0A OD O& OD Q& 20 20 20 OW = 8r......



Introducing Arrays

* Array (plain C-style) is a set of objects of the same type placed
in adjacent memory cells.

 1int nameOfArray|5|;

e int nameOfArray|[5] = {9, 10, 30, 40, 42};



Array Initialization
T

int x[4] = {3, 6, 8, 10}; // okay I[OE
int y[4]; // okay

y[4] = {5, 6, 7, 9}; // not allowed

y = canrds; // not allowed

double points[5] = {3.0, 1.2}; // fewer is ok
short stars[] = {1, 5, 3, 8}; // is ok, compiler counts
// the number of elements for you

How to find out the number of items?

short things[] = {1, 7, 2, 10};
/‘7
p—

int elNum = gizeof(things) / sizeof(short);
N——

19



Is a String an Array of Symbols?
char a[8] = {'b", 'e',

char s[8] = {'f", 'a',

lal)

Itl’

lul)

lel,

char strl[8] = "Star";

IXI,

lsl,

1 l, III,

Isl,

\

'a

'I'};

// not a string!

", "\@'}; // a string!

N

L

Q

T

~3

X\
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Class std: :string

std::string » std::basic string<char> éi)
stdsistring string -

represents strings with 8-bit characters:
— fixed-width: ASCII, CP1251, CP866,... \O
— variable-width: UTF-8

std::string s ="I'm a string!®;

has an internal buffer to store a continuous sequence of characters
— s.c_str() returns a pointer to the buffer
has a number of useful methods and operations:
— s.size(),s.length() for a string’s length;
— s.clear() clears a string;
— s.empty() testif a string is empty;
— s[10] gives an individual (11t") symbol in the sequence;
— S+ — concatenation, gives a new string.
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Reading String Data from a Stream

Reading strings word by word:

std::string sl1, s2;

std::cin >> sl >> s2; // "Abc Xyz"
Reading a whole Imsp%s(see Ya.Contest 1 Problems E):

std::string bigStr;
std::getline(cin, bigStr); // "Hello World!"
>~

KR =t

Reading a text character by character (see Ya.Contest 1 Problems H):

or

char

std::
std::
std::

char
std::

ch;
cin
cin
cin

ch2
cin

>> std::noskipws;
>> ch;
>> ch;

= std::cin.get();
.get(ch2)
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