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Data Structures

Function

Elementary Built-in data types supported int, float, double,

Functions
Concept. iptic Syntax __Exam _Ie
or Scalar by hardware char Forcton (o0 | EEE i:;?dm'r.
Structure Groups multiple scalars, arrays, records, oo | g, | enetie, e garanesers) ¢ S
. b
accessed via references structs L L K L
' . Pass by Value Copies ‘;ariahle ﬁéigﬁi name (datatype var); i“tj:ccldli)i?t
Abstract Developer-defined data types enumerations, type alues into -
declarations passby :Ei"s:'s"!:e"“’ M=
address. }
Arrays a finite, ordered collection of homogeneous elements, P D R e — o)l
erloading | functions i : o) floa
X the same name cat);
each accessed through a subscript value bun iferent e

Base Type type of elements or components of the array

Vectors
Concept Syntax Example
Vector Adynamic | vector<datatype> vector_name; | vector<int> v
Structures Declaration | array that can
change size.
Vector Assign values vector_nane v=
Initialization to vector = {values}; {1, 2, 3, 4, 5);
Structures elements.
Concept ipti Syntax Example Accessing Retrieve vector | VeStoF_hame [1ndex]7 Cout << viz17 77
Structure Declaration | A user-defined data | SCZuct_StructName |struct Student { Elements elements via output: 2
" { datatype varl; |char name(so); h
type grouping datatype var2; }; |int age; float index.
different variables. grade; }; Adding Adds an vector_name.push_back (value) ;
Structure ‘Assign values to Structhame Student s1 = Elements element to the v.push_back(6) ;
Initialization structure members. | Ta1ZELS = sl :::r:::(he
::“:lns Structure :Jse dG!OPemi; (.) |variaple.memper; | cout << sl.name; Removing Removes the | vector_name.pop_back ()7 v.pop_back ()
embers 0 access members.
Structures with Structures containing | SETUCE StructName | struct Student { Element: lostelemone. | ot size =
o { dacatype int Grades(sl; | Getting Vector | Returns the _name. B -
rrays amays. var(size]: ): Studencs(5); Size number of vosize ()
Array of Structures | Using anarrayto | Scructliame Student elements.
store multiple arrayName [size]; students[10];
structures.

IﬁIHE=%IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII o
#include <iostream>
Pointers . .
Concept o Syt Sampic using namespace std;
Pointer Declaration | A pointer stores the | datatype int *p;

*pointer_name;
memory address of o R

another variable.
Reference Operator | Returns the memory Pomte?,;;nable int x = 25; int
address of a variable. |~ *72*#°1e P

int main () {

int arr[] = {10, 20, 30, 40, 50};

Dereference Accesses the value at fo‘"; €< R gogt §< "Pi /7 .
Oporstor () womarsmomany | Tpetnter_nane: | ouepucs vatue'o i . . )

address. - for (int i = 0; 1 < 5; i++) {
Pointer Arithmetic Allows manipulation Etﬁh ptr--, ptr ;3[ gg?[ﬂ : SlU.

of memory N b cont << | n : " g

addresses. Soirs 7/ 20 cout << Element at index << i
Null Pointer A pointer that doesn’t | °t *P = nullptz; if mt:«nuupm

P cou )
point to any address. Echha << ": " << arr[i] << endl;
null®; }

return 0;

Functions Ex

|

#include <iostream>

using namespace std;

int add(int a, int b) {
return a + b;

}

int main () {
int result = add(5, 7);
cout << "Sum: " << result;

return 0;
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Pointers data type datatype *varia ble name; for (int i = 0; i < size - 1; i++) {
that “points” for (int j = 0; j < size - i - 1; J++) {
to another if (arr[j] > arr[j + 11) {

value stored swa p(a rr(j], arrl[j +

in memory 11);
Reference returns the pointe r v ariable = &v ari a }
Pointer variable’s ble; }
address }
Derefence returns the pointe r v ariable = &v ari a
Pointer value stored  Dble; Vectors Ex
in @ memory #include <iostream>
address

#include <ve cto r>

using namespace std;

_ int main() {
Armays vec tor <in t> v = {10, 20, 30};
Concept ipti Syntax Example
Array Declaration | Collection of datatype . ) int numbers[S];
array, Rame (array_sizels .
elements stored | 272 v v.p ush ba ck(40);
in contiguous. ]
memory. . . .
Array Infiaization | Assign values to | So0a0vse ot mbers 5] = for (int I = 0; I < v.size(); i++) |
lements, | 3TEaY_name [size] = 11, 2, 3, 4, 5);
array el - | {values};
<< w . W
Accessing Elements | Retriove amay | 353y _mame [indexT7 cout << cout Vector element at index
elements via n\m\ber?ﬂ]: /"
index. o << I << “: M << v[i] << endl;
;
Multidimensional | Arrays with datatype int matrix(3] (3]
Arr iple indi array_name[x][y]; = {i1,2,3},
ays multiple indices. Ll }
17,8,911:
Sorting (Selection | Arrange For (int 1 =07 1< Selection sort
Sort] elements in n-1; i++) . Algorithm
suap ( return 0;
order. i}
Searching (Binary | Finds an element | 1nt binarySearch(int binarySearch (arr,
. . i ft, . i
Search) inasorted array. | STE1 17T 15T 0% ©

Structures Ex

Basic Operation
P #include <iostream>

o
&
i
g5
b4
g
=
s
|

Extraction X = arr[3]; // Gets the 4th element using namespace std;

Storing arr[4] = 100; // Stores 100 at index 4 struct Student ({

Copying  for (int i = 0; i < size; i++) { newArr| char name[50];

i] = oldArr[il; } int age;

float grade;

Sorting Algorithm bi
int main() {

for (int i = 0; 1 < size - 1; 1i++) {
Student sl = {"Jo hn", 20, 89.5};
int minIndex = 1i;
cout << " Name: " << sl.name << " Age: " <<
for (int j = i + 1; J < size; J++) {
sl.age << " Grade: " << sl.grade;
if (arr[j] < arr[mi nIn dex]) {
return 0;

min Index = j;
: }
}
swa p(a rr[i], arr[mi nIn dex]);
}
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