
Introduction to Programming 
 

Streams and Strings 

Sergey Shershakov 

 
#3/17 Jan 2019 



Test 2 (5 pts) 

2 
https://goo.gl/forms/7PqlqR3zSZFgWxMs1 

TODO 

https://goo.gl/forms/7PqlqR3zSZFgWxMs1
https://goo.gl/forms/7PqlqR3zSZFgWxMs1


Recommended Contest Project Structure 
~/se/progr/ 
 
        /lectures/ 
         
        /workshops/ 
         
        /contests/ 
         
              /ya_contest_1/ 
         
                    CMakeLists.txt 
                    /problem_a/ 
                        problem_a.cpp 
         
                    /problem_b/ 
                        problem_b.cpp 
                    ... 
         
         
              /ya_contest_2/ 
                       ... 
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INTRODUCTION TO I/O AND 
STREAMS 
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IO Model of a Program 
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Streams 

• A stream is an abstraction for input/output. 

• Standard input and standard output are represented by global objects 
std::cin (of a type std::istream) and std::cout (of a type 
std::ostream) 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; 

 

• Output data from a program to a stream: 
std::string userName = "Sergey";  

std::cout << "Hello, " << userName; 
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STRINGS AND ENCODING SCHEMES 
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Representation of Characters 

• We have a set of characters we want to use in a 
computer: 
– A, B, C, D, …, Z 
– a, b, c, … z 
– 0, 1, 2, ... , 9 
– !, @, #, $, %, ^, &, *, (, ), -, _, =, +, , ; , … 
– let’s enumerate them! 

 

• What about national alphabets? 
– А, Б, В, … Я, а, б, в, … я 
– Α , Β , Γ , Δ , Ε , …, Ω , α , β , γ , … ξ , ω 
– … 

8 



Unicode Standard 

• Codes almost all known symbols using quite big numbers (millions) 

• Structured by using planes and blocks 

• Can be implemented by different character encodings 
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Basic Multilingual Plane 
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8-bit code pages 

• Each character is coded by a number from 0..255 

• Too small to fit even the most basic characters 

• Each alphabet has its own coding standard: 

– ASCII — 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 

– … 
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ASCII Table 
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• uses only 128 positions (… bits?) 
• contains Latin symbols, numbers, basic symbols 
• see Ya.Contest 1 Problems M and N 



CP1251 Codepage 
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Demo App: Output Characters of the Current Codepage 
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Types for Representing Characters 
Type Size Range Codepages (examples) 

char 8 bit 0..255 Fixed width: ASCII (ext), CP1251, 
KOI8-r 
 
Variable width: UTF-8 

char16_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 
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• UCS-2 — 2 bytes per symbol, fixed size 

• UTF-16 — 2 or 4 bytes (surrogate pairs) per symbol,  
variable size 

• UTF-32 — 4 bytes per symbol, fixed size 

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

char ch = 'A'; 



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 (é, è, ê, ā, á, ǎ, ï, ü, ё, й, …) 

– 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. 
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Introducing Arrays 

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

 
• int nameOfArray[5]; 

 
• int nameOfArray[5] = {9, 10, 30, 40, 42}; 
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Array Initialization 
• int x[4] = {3, 6, 8, 10};  // okay 

• int y[4];                  // okay 

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

• y = cards;                 // 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}; 

int elNum = sizeof(things) / sizeof(short); 
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Is a String an Array of Symbols? 
• char a[8] = {'b', 'e', 'a', 'u', 'x', ' ', 'I', 'I'};  // not a string! 

 

• char s[8] = {'f', 'a', 't', 'e', 's', 's', 'a', '\0'}; // a string! 
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char str1[8] = "Star"; 



Class std::string 
• std::string → std::basic_string<char>  

 
• represents strings with 8-bit characters: 

– fixed-width: ASCII, CP1251, CP866,… 
– 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() test if a string is empty; 
– s[10] gives an individual (11th) symbol in the sequence; 
– s + "Abs" — concatenation, gives a new string. 
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Reading String Data from a Stream 
• Reading strings word by word: 

 
std::string s1, s2; 
std::cin >> s1 >> s2;      // "Abc Xyz" 

 
• Reading a whole line containing spaces (see Ya.Contest 1 Problems E): 

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

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

 
char ch; 
std::cin >> std::noskipws; 
std::cin >> ch; 
std::cin >> ch; 
… 

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