& SINGLY LINKED LIST s

| e i
Definition:

A smg(y finked 0s1 15 a binear dynamic data structure made
up of modes, where;

->Each node contains:

| « Data

~# One pointfer (next) that stoves the address of the next node
» The [ast node ponis 4o NULL

It 1s calfed r singly [mked [fist because each node has only one
[imk- |

address

Data of next

—> node

Styucture of a node:

Struct mode i

dafa{y_pe data ;
SfTqu node &wi;

Y
Memory yepresentation of @ singly bimked fist:

2 Srngfy [inked [ist 71g Tepresentecl uSma ‘fﬁe [iveary Avvays ™n

'mmmovy where each memory adedress stores two components.
u) Data value

;,_) The memory addvess of the next element.

r—»'fﬁis memory vepresentation shows thai the vafues nesik not '&,
- Stoved wnﬂduousfy

;--> 100 points to memory addvess ‘20" whe re 200 fs a'hnc 'c ‘ﬁ" w :
is to the neat of l00. *

.stondf

~> Similavly, 400 has its next as NULL mﬁﬂnfha “3
of 1his stnafy linked Iid |

’.-;1{ fovms the Sinafy fv‘nkuf ﬁ‘sf‘ tgg,

1 DQ ......p 3_00 -......)'300 —-v-)r ’4'00 -**b‘ ?Nu-
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|

| Addvess . Value : Ne x1

20

Fu:ou:lf<~---—‘§~~ 10 | 100
| 20 % 200 | 30
30 | 300 5 L0
? 1
40 i 400 | NULL

¢ ——t )
l ;

f?ﬁavacfevish'cs of S-L-L:
1) Each mode holds!

' % one data value

x one veference 1o mexinode ;

2) The [ist has @ head pointer; :

* points 1o the 1%% node

x used to access entirve [ist

3) Sometimes we maintain a tail pointer:

* Helps in fast 1nsertion at end

:a: Useful tm Lueue imp[emen%a‘cwn-

:l+) Nodes mre mot stoved in coritiguous e mory

% stovedd any where in heap memory

* Connected using pointers.

) No divect anccess to elements

* Must traverse Hrom head.
WO)ouaﬁons

1. Insert at head position:

> Adding a newnode at the Beainning of 1he hinked Fst.
—> The mewnode becomes ihe first node.

j-—-> The head 1s updated to newnocle

Logie:

To insert at head!

4. Create « newnode

2. Stove data inside newnode
3. Connect mewnode to @ head
|4 Then shift fead h)newnoo(e

e T DA A e SR Ao g s S
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Kﬁfgoﬁ’tﬁm for insert node at head:

1.Create a mew node using malloc (SLLE‘ of (struct Node));

\
;: Newnode->data = @;.vcn~-1.n1,_va5ua
i Newnocle —>next = NULL

§2~1f the Gmkect [ist is empily (Read == NuLL), veturn 1he newnode as
| head-

f3 Connect the mext pointer of 1his mewnode To the

(Newnode —snext =head)
1+ Update 1he head pointer o point to the neWnoa(e(ﬁeadf—mwnoa&z)

cuwrvent head

!'5- Retuyn the mewhead

Hacrng of an examyfe'

ith datn 40-
1. Alfocate memory for a mewnode o g = ilp NG
nn —>data = 40 Sooie
o)
nn —>next =-NULL :
r F\'ea’—glo 1010 201012 aojhvY
2. Check whether the [ist contains any modes- 1008 1010 1012
3 if head==NULL then assign head as mewmnode- '
w o il s HewTions Hor thod summentafivstnote Ofi sk |
5 'R},(pdafe fead pointer so the 4o |1008 0 |I0lO+—x20|1012{—> 30 e
"newnodfe becomes fivst mode 1006 1008 LoLo (o012
¢ Fe mewnode is inserted at the beginning of dthe Lnked [ist § Becoms
the mew head node- 40 | 1008 10 [o1d—>{20 1012+ 30|NVLY
| Aead= l
; 1006 1008 LORo o8

2. Insev‘t at tailposition:

— ]\o[drnﬂ a mew node at the end
= The mewnode becomes the fast mode
~> Ms rext Pomtev will be NULL

|

of the (inkecd Fist.

Jodhes

Unlike insert al head:

—>We cannot divectly insert

—>we must traverse 1iff the fast node

because,
|5 we meed to fined the node whose next is NULL

> And then connect the mewnode o it
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‘ﬂfgontﬂm fov msev{ ‘noafe at tail:

1. Create m mewnode usmg maflloc(sizeof (styuct Node));
’mewvﬂode — data = given- int_value

"hewnode-——>‘ncx{ = NULL

'2 If the (Read== NuLL) ,Yelurn the mewnode as head-
;3 Traverse to the fast node using a tempoyary point until

f curvyent —s next == NULL.
|

‘4. Connect fast node's mext poin’cer 1o 1the T‘EWY‘Oﬂ[e)@“*@”‘t"*neXt:ﬂewnw@

5. Retuyn the owiﬂi'na[ head

'rmcmg of _an example:

1- Allocate memory for @ new node with data 4O o
| newnode — data = 40 s e

| newnoee ~> we = NU/LE head lo26

2. If theve ave mo modes in the [ist,#he mew |10 io: 20 |102.430 [NULL
: “Oofe becomes  the fivst node- v 1020 1022 024
| hea

3 Move ﬂ‘nou@ﬁ the Cys’c to veach [(ast moce |10 192 {2 0102443010 —a{qo Ny

4. [ink the fast node of the [ist o the mewly ’OLO 1022 1024  Ip2e
created node-

5 The head pointer vemains the same because insevtion is done at the
2 . z) end.
3' Inse-r'lr af nth Jgos;'hon' ;

—> Insert -a-mewnode at a Specific position (index) in the linkecl Gst-
“? Position 1is usally o-based 17’10Cex|,n5
Log;c'

:To insert at position ‘pos; we must !
- Move to vode at ‘pos-i’
—> Store the address of mode at position ‘pos’

2 Adjust links carefully-

]

ﬂCao_v_i_tﬁ_T_n for insert node at position:

1. Create a mnewnode usina ma[(ac(sfzeof (struct Node));'

2. If mewnode == NULL, print “ Memory allocation failed” Exit-
3- Newnode —>data = given—int _value

y. Newnode —» next = NyLL.
5 If pos<o, print " Invalid position” , Retum fead.
i ff pOS::O

newnode —>next =head
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+ Sel pointer p-head
8- for izo to pos-i
if p==nNvLL,print “position exceecls (ist (6718191)"’76t“7“ heact

move p=p—>ne x+

19 Set q:p.’.'.,next L 4
! T pomnext =rewndde

newnode —>next =q

10 Return . pead

TYGLCiY]ﬁ 9‘ an examPE; 0S = 4- .

1. Alfocate memory for newnocle with the value 40- .. _ 40 NULL

2- If mewnode == NULL ,memoVy not available e
; | NO

3 - Stove the 5;‘-\(6]/1 ~value mn the mewnode - m@'ﬂl. 20 [l0Y 30 |08 75D
S . . 100 402 lok o8 |
4. if pos Lo,neﬁaﬁve posm’non ;s not allowec q P
fed Fae ) ™
s 1f pos==o,¥nsert at heacl-—1p [ (02 20| LO4—H30 !%Lw wsfﬂ;u
- versdd%he List 102 Lo 106, o8]

6 Temporary pointer p 10 trave q‘f S <

B to the mext mocfe

g Head vemains same except when Pos=0-

4. Tnsert at before position:
| - In a Sinﬂ[y linked [ist, insmting before o given position means ao(o(ina
| ‘& mewnode just pefore the specified nocde number wn the [ist.

E&O@ic:

To insert before a position, we' must - : s

fi-C1ea’ce a newnode _

2 Move to the mode before the target position.

}3' Cﬁange links so the mewnode connects propeqly.

* We must stop at ' pos-2" node o insevt Gefore position.
fﬂt[@on‘tﬁm for insert node at before position:

1. Create a mewnode using malloc (sizeof (struct Node));

2 i pos==0,insert ut head ; newnode—s next =head , yeturn mewnode.

3. Traverse to (pos-1) the node vwmediatery uysma .'temyémvy']poinfev‘F
4'+ set "L:P——>nex_fw
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!5. Insert before pos: p->next =newnode ; newnode —> next =q
6. Return the head-

'TYacvng of an exam}ofe
- & N ULL, 05 =2
1 Allocate memor y -f()) newnode- P

- if pos==0, insertion at beﬂmnma oj [yst- o e g |

3 [Tocate the node immediately before the 62 06 p e
insertion point: |

4. q points to node at (p05~')mp05iﬁ'0”' [ [10% s 2 106%3 108-)[41- AU

5 [ink previous node to mewnodfe, & B Loy 106 108
newnode to Guirentnode at pos. q An P

6- Retumn the start 1o the [Ost

5 Tnsert at aﬁe-r pomhon'
~> Insertion after @ position means adoftna @ newnode after & s}pecz,fwd

7 position(ovnode) tn  (inked [ist:

-

Logie:
1- Cveate a mewnode

2. Stove the data in the mewnode
3- Tvaverse the [ist untif the given positiorn- ;
4 Adjust the pointers: |
—>rewnode should point to the mext of the current nocle |

— cunent rnode should ]Doin’c 1o the wew node.

pofnter Eogic: if

“temp — node at given position.

» newnode —» rnext = newnode

Jlfgon'fhm for tnsert node at affe'r position

'1 Create a mewnode usmﬁ ?mCEOc(Stzcof(shucf Nocle)) ;

2-if pos==o0,insert after heacl, head—>next=mnewnode, return head-

13- Traveyse 1o ' pos node u.SLna 'Lempma‘ty pointey P

Y4 set g=p-smext
5. Insert after p=J—>next =newnode, newnode—snext =q.

5’6 Return the headl

Tmcm@ an example

F {: ; nn= |40 NULT.
‘1 Affocate memovy Sov newnocde 1100
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l2_ 1)° pos ,mseﬁ affu ﬁcad ]!o mq—s 10 5()()J»», 20 |5 50

MUl

0SS =3
~3 I-te'vafe, thﬁ pom{ev e io veaeh the “Rode Bafore thell P
! desived insertion poSuhun
L. Tempoyanfy store the pointer 1o the mnode
b WRich cowme after the node-
o, fink the newnode into [ist between mode p X q-
,36.'Ketum the Read poinfer 1o the fist- |10 20 |- 30[% 40 spi ¥
| (00 200 300 4oo  SDO
9 nn

8. Tnsert at after value! |

—> Tnsertion after a value means adding a mewnode 1mmeo[£a’ce[y affeT:
the mode that contains a specified value n the linked (ist

Logfc:

1 Start firom 1he head node.

2. Move ‘fﬁrouﬁﬁ the [ist until the 5W€ﬂ vafue is found- |

3- Create a newnode-

4. Stove the mewdata n the node

5. Set newnode >next = femjgenex-t

,6- Set temp-—snext ==newnode- This connects the mewnode after the

| quuweaf value e e :
*ﬂ[@m;fﬂm for insert node aftex 'va[ue'

'1 Create a mewnode 1«(31115 mafl.'OC(slzeof(shqu Noafe))

92 +f [rst emp’cy, yeturn NULL.

3 if head -5 data ==key,insevt afte head; head—>next =mewnode,
vetum fead

4 Tvaverse with 1wo poinfevs.

5- Tnsert affer key mnode: p-r>mnext = newnocde, newnoce —awuext:p—anext

¢ ¥ key not found, do notﬁin@ or insert al {ail.

7. Return head.

’T-racma _of an example !
1. Affocate the memory to mewnode w;tﬁ value 4.nn=| 4 |Nu

2. glandle an emyiy Evst scenano wheve insexhion after i walue=3
. the key 1s impossible | | 20 j-=| 2|20} 3 [4ofs] 5 (50|56 '&a‘l
3. gfand(e the insertion 1‘mmea(1a?e[y after ﬁeaafnoa@,,o Qi 60
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4. Set up pom{,evs j‘m nonna£ Hst tyaverysal
. 1o find insextion point ])Oj—\ 2 |30 3 | H ”’{ 4 5011 56076 I{\Ej
0

, 2.0 30 40 50
5. Pexform inseihon once ch} 1S founel- P nn- q
s

a

6- Handle scenavio wheve {he specified key
1S not present In the [ist

17 Return  head pointer. to st

7 Insert at beforevalue:

— The operation means adding a mewnode before node that contains

a Specific value in a sma[y linked fist-

Logic:!

Since @ Singly [inked [st only has a pointer 1o the mext node we cart
dhectfy move backwards so to insert before value, we must!

1. Tvaverse the [ist from the head

2. Find the node whose next node contains the given value

3- Cyeate a mnewnode. |
4. Adjust the [links so that the mewnode comes before the erﬁe‘t value-

ﬁfaon"l'ﬁm jilg_ insert node befove value:

1. Cheate a mewnode u.si'na maf[oq(sizeof(s'tvuct Node)); ‘ :
(2. 1§ [ist em):)’cy 0y head — data==key, insevt at |
fead : newnode — next = head
veturn mewnode- :
iz' Traverse with two pointers: p(cunment) § g (previous)
{4 Tnseit before key mode , q-—?hex't':newnode,‘newnode__;.next:p.
5 1 key mot found ,insert at tail:
G Ketuin the head-
*i-r acing of an example!
:l Allocate ‘menony to hewnode | 3

NULL =Nnn

a %and(ma insertion into an em}oty [vet -

13 1nseﬂma “newnodfe Bdwcen q,fcp ; ! 20 2 &0 - & [Nv
4 if the Coop j‘misﬁes without finding lﬁe key, 9; L;go
ayyena[ the mewnode 10 1he end.
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