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Dﬂfmﬁl@l Sorti_ng is the process of arranging the elements

in a particular order (Ascendins or _Descendinﬂ).

< orting —

ITﬂpes of Sor’cins

.
4. Bubble Sort

Tdea:

Example : [;5, 1, 4,2, 8]

Compare adjacent elements and
swap if thej are in wrong order.

l

Time Cmnflexil:j :

2. Selection Sort

B TR T 309 0l
Oihaa e 7 -:-:—'{ il Al ! * Average Cose: O(n )
il ][z2] 4] Case : O(n*)
A= _;—-:1 ﬁ:]i!_:_*"—_; = Worst e n
[:_.M 3: & |_9‘._-J! L_"'f_' 5 Mg (Sorted)

Idea: Find the minimum element from

unsorted part and place it ot

the beainning.
[64, 25, 12, 22, 11]

Pass 1: u"zs'jm"zz"-sq]
- - le = 1L
pax B .-—-'I:-:[ ") e l I
pheEs 5. Iu 5_11 a5 'T22 ' ey
- -
3:

Example :

- s}

Time

Cmnlﬂexi{& :
e Best Case : O(n%)
+ Average Case: o(n*)

E:: [11 3 22 Mg ea « Worst Case : O(n*)
Pass «: [ 11 12 ' 22 25 |6‘!- (Sorted)
e o e e ol
. Idea: Take one element and place it
3' Insertion Sort in its correct position in the
0y Fort- Tire ) Complexity :
Example: [12, 11, 13,
Pass 1: 13 175 ! » Best Case : O(n)
Pass 2: 13

. Avem.ae. Case: O(n*)

Pass 3: "z 1 1 _ .
E*- " %: r—L‘l'_’_l—‘Tﬁ_lw—uf' (Sovted) Worst Case : O(n?)
Idea: Divide the array into halves,
4' MET = SO‘I"t sort them and wmerge.
Example : Ejs, :.i, ‘t?:,_:'s,_ﬁ, 82, 107 Time C‘)Y“Ele’d{":'_:
38 [27[43] 37 9 (82|19
5 EIEN « Best Case : O(nlogm)

.38 [127]

N L

9 | 10

"7 22 'L'isw-'] ﬁi[ 82 | (Sorted)

* Average Case: O(n laﬂ n)
« Worst Case : O(nlogn)

5. Quick Sort

Example :

Tdeo:

Choose a pivot, place it in correct
position and sort left and right
parts recursively.

[vw% 7, 8, a, 1, 5]
0, 7,78, 4, 1, 5
!/_’!7'_]_-_'!_-:' E_-l\lj

e e B — < =
I_T; E,l‘l,_t. 5,
—deyis

Lc]

* Nﬁi&.: 1.

Stable Sorts:
2. Unstable Sorts: Selection,

(L]
g7 e .',‘!_
10 e
(3T To [ iaf 0.7 (o] (Serted
Bubble, Insertion, Merge
Quick

Pivot = 10

Aivet - Complexity :

« Best Case :Of(nlog n)
. Pn.re:ra.se. Case : O(n [03 "‘)
¢ Worst Case : O(n")

Stable > Order of equal elements
Yemains Same.



+ Bubble Sort *

8 Definition :  Bubble Sort is a simple sorting algorithm that repeatedly
steps ‘through the list, compares adjocent elements

and swaps them if theg are in the wrong order.

Tt “bubbles” the lo.raest element to the end

in each pass.

| 2. ﬁ!ﬂorithm :

,,}Sfj Points :

e In each pass, the largest
element comes to its
correct Posi{:ion.

LAfter pass, lost i

elements are sorted .

. Tt is a stable sort.

1. Compo.re the first and second elements. o ‘“Tri-ploce sorting
2. If first > second, swap them. algorithm.
3. Move to the next pair and repeat Step 1 and 2.
4. After each pass, the larsest element will be at the end.
5. Repe.o.t for remo.i.nins unsorted elements.

h ExamEle :  Sort the array [5,41,4,2,8] in ascend.ins order.

Pass 1 : [5 [+ [4]2]s]

5§>1 5>4% 5>2 5 <8 L.
swap swap swop No swap 8 is in correct

Eositicm ;

— — TN A
[1]s]el2]e] [s]s]s]2]s] [1]a]2]s[s] [ef«]2[5]s]

Pass2: [ 1 |4 [2]5/[8]

B is in correct
: position.

1 <4 4 > 2 4 <5
No_suap = No_susp
~ lalel2[s]e]| [1]2]+[s]e] [s]a[4]|s5]s]
Pass 3 1 | 2 | 4|5 [ 8]
1 <2 2 < 4
No swap No swap
{_—r,
] [t]2]«]s5]8] [1]2]«[5]e]
Pass 4 ] 1 | 2 ] 4 | 5 | SJ
1 <2
No swap
____________ ERENDIE.R. S
Pass 5: [1] 2 Nt {08 |l

T 1 T AYS T

Arraj is sorted. &

Note : < Bubble Sort is easy to understand but not efficient for large data.
¢« Tt is useful for small datasets or nem'l.:f sorted arvays.

4 is in correct
position.

2 is in correct

Eositi.on :

Time ComElexi’c:i :

e Best Case : O(n)
(Already sorted with optimization)

. Avc.m.se Case : O(n?)
s Worst Case : O(n?)
. Space Complexﬂ:g: o(1)




+ Selection Sort #

Selection Sort is a comparison 5ort'mﬂ u.lso'rithm. It

1. Definition :

works bﬂ clivid.'mﬂ the list into two Pn.rts:

* Sorted part (at the beﬂinnina)
* Unsorted part (at the end)

It re,peo.’cedl.t[ selects the minimum element from the
unsorted pn.-r{', and Put& it at the besinnina of the
unsorted Pa.r'l;.

- Alﬂorithm :
Set the first element as the minimum .
Compare it with the rest of the elements in the unsorted Po.rl'..

¥ any element is smaller, update the minimum.

+F N M =

After checkinﬂ all elements, swap the minimum element

,}553 Points :

* In each pass, the minimum
element from the unsorted
Pcw’c is selected and PLu.ce.d

at the be.ﬂinnina :

o The sorted part grows from
left to r'ls'r&..,

o Tt does the minimum number

of swaps .

e Tt is not suitoble for l.n.rﬂe.
datasets.

with the first element of the unsorted part.
5. Move the boundary of the sorted part one step ahead. Il.me. _ECO""P"@’“J‘;“{:
. il th i d.
6. Repeat steps 1 to 5 until the whole array i sorte . Best Case O(n?)
: 2
2 Exo.mEle : Sort the array [64,25,142,22, 11 ] in o.scendinﬂ order. * Avernﬂe. Case. = O(n*)
o Worst Case O(n*)
PO.SS 1: Find minimum in [ 64,25,12,22,11] — minimum = 11
ot |25 |12 |22 21| = [11 [ 25|12 |22 | es |t is in comect
u - position.
PCLSS 2 Find minimum in [25 , 12,22, 64] — minimum = 12 SF'D.CE- Complexiba:
12512 |22 |64 ] = [ar]12]2s]22[es] 22N |0 0(1)
— position.
o L SHQF ______________ _ L o
Pass 3 : Find minimum in [ 265,22, 647 = minimum = 22
22 is in correct
[1]a]as]22]es| = [u]12]22]25]¢4 e
\-—fswu.p T 6
Pass 4 : Find minimum in [25, 4] = minimum = 25
25 is in correct

[11]a]22]s]e] = [u]wf2a]2s]e]
*

SNG.P

Easitinrn .

Pass 5: Only one element [ 64] is left.
Arrn.‘lj is u.l.re.u.d.ﬂ sorted. .

11

12 ] 22

25 [ é4

Note :

——,

* Selection Sort is In-place (no extra space).
¢ Tt is not stable (relotive order of equal elements may cho.nﬂe}.
* It is not adaptive (best cose is also some as worst case).

64 is in correct

Posl‘l:ion ;




* Insertion Sort *

1. Definition : Insertion Sort is o simple sorting algerithm. Tt builds
m the finol sorted arroy one item ot a time .
It tokes one element from the unsorted part and places
it ot its correct Fosi.{'.i.on in the sorted Po.'rt.

Idea : Alwnﬁs 'k.eep the left Pa.-r’c of the array sorted .
Insert the next element in its correct posi{.ion.

. ﬂﬂoﬂ’chm :

1. Start from the second element (index 1).

Toke the current element (ke';l)-

Compare it with the elements in the sorted part (left side).
Shift all greater elements one position to the right .

Insert the kea in its correct position.

Move to the next element and rePeo.‘i:. S’trﬂps 2 to 5
until the whole array is sorted .

LA R S

5. Example : Sort the array [ 12, 11,13, 5,67 in ascending order .

,}SEH Points :

¢ Builds the sorted array
one element ot a time.

e Efficient for small or
nearly sorted arrays.

¢ In-place sorting
algorithm .

¢ Stable sort.

Time Complexltt:[ :

e Best Case : 0O(n)
. Ave'mse Case : O(n?)
e Worst Case : O(n%)

SEo.ce ComElexi.{'ﬂ :

TInitial array : 12 11 13 5 6
= L > - 0(1)
sorted Pnrl’. unsorted anl.
Pass 1: v After Pass 1:
11 < 12, shift 12 to right o
Key = 11 i ' 3
Y 211 |13 56 [ > |1 {12135 (6| L i 4,12 | 13,5, 6
sorted unsorted
Pass 2: - 13 > 12, olready in After Pass 2:
Key = 13 s s 6] 2 MBI BE] ek posilion 11,12,13 | 5,6
sorted unsorted
Fose, B n 3167 — [11|12[12[13]6]| — 6 Aiter Poos 3
Ke:.j x5 11112 135 — |4112}13 3,”___5 12] 11151213 5. 14,12, 131 6
5< 13, shift 13 5< 12, shift 42 5 41, shift 14 rtad aekal
r'l.ﬂ'nl:.. rlﬂh{:. rls'n’c ond insert 5.
Pass 4 : : ot i S After Poss 4 :
i 'l'; h i f £41: .
Gy < ¢ 5 [t]u2[wsfef - [s]s[s2sslss] » [s]ulnfelss] » [s[ufufuls] [s[eulels] o~ 0
6< 13, shift 13 6<12, shift 12 6< 41, shift 44 6> 5, stop ond orted

'ri.ahl'. y 'ri.ﬂ'nt . rlﬂhl:, j

Final Sorted Array: [5,6,11, 12,13 ]

insert 6.

NO{-E: * Insertion Sort is simple and easy to implement .
o Tt works well for small date or nm'rl-j sorted doto..
* It is odaptive (performs better when the array is already partially sorted) .




