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Syllabus

= Linked List and Memory Management
Self Referential Structures
Dynamic Memory Allocation
Singly Linked List~-Operations on Linked List.
Doubly Linked List
Circular Linked List
Stacks using Linked List
Queues using Linked List
Polynomial representation using Linked List

Memory allocation and de~allocation
\_ = First-fit, Best-fit and Worst-fit allocation schemes /
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. Polynomial Representation using

Linked List

= General form of a polynomial

n n-1 0
anx ~+ an_lx + ...+ aOX

= A node represents a single term 1n the polynomial

= Number of nodes required = number of terms in

the polynomial

\

/
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: Polynomial Representation using\

Linked List

= Example: 5x3+4x2-3x+7

head

;
l-->nl_-)l'->nl--)NHLL
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4 N

Operations on Polynomial

= Polynomial Addition
= Polynomial Multiplication
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i ™

wa POlynomial Addition
v
HER---OER---EIlNR---HOR -->

Qhead

i
i
\ 4
R ---BER---EiR--> o
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: .y ™
wa POlynomial Addition
| P
v ¥
HEIR---0OHE - Bl -->HOR -->
Qhead
| Q
Vv
R ---BER Bl --> v
Rhead
|
v
NULL
Y
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/

: .y ™
wa POlynomial Addition
v ¥
HEIR---0OHE Bk -->H0OR -->
Qhead
| Q
Vv
R ---BER Bl --> v
Rhead
\i' i
64| NG
Y

o
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wa POlynomial Addition A

| P
1y

v v
3 megd 2| mug3 1 mug7 0 pugll

Qhead
Q

i
I I
v v

R ---HER---BiR-->

Rhead

Loa
nn*-* NULL

o
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/

»a PoOlynomial Addition A

| P
1y

v v
3 mugd 2 mug3 1 mug7 0 pugll

Qhead
Q

i
I I
4 v

R ---HER---BiR-->

Rhead

| R
,i, I
64| 73| SN

o
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: D

Polynomlal Addition
III--*EIII--*Ill--»lnl--m

Qhead
Q
i

i
v v
GEIR-->EER - B>

Rhead

I R
v |
64| 8713 SRR

N y,
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: D

Polynomlal Addition
I--*EIII--*Ill--»lnl--m

Qhead
Q
i

i
v v
GEIR-->EER - B>

Rhead

R
! .
nnl—él-anél_.)NULL

N y,

CS KTU LECTURES




: D

Polynomlal Addition
I--*EIII--*Ill--»lnl--m

Qhead
Q
i

i
v v
GEIR-->EER - B>

Rhead

R
! .
nnl—él-anél_.)NULL

N y,
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: D

Polynomlal Addition
I--*EIII--*Ill--»lnl--m

Qhead
Q
i

i
v v
GEIR-->EER - B>

Rhead

R
v .
[OE--H0E--0oE->EE->

N y,
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: D

mea  POlynomial Addltlon
I--*EIII--*Ill--»lnl--m

Qhead
Q
I

i
v v
GEIR-->EER - B>

Rhead

R
v .
[OE--H0E--0aE->EE->

N y,
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/

Phead

Polynomial Addltlon

I

I--*EIII--*III--*IEI-*NHLL

Qhead

Rhead

i
\ \ 4
OOE--BOE--EIE - o

Q
|

R
i
v v
614 @7 3] mig 42 g1l geg7 0] jeg

o

/
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4 ™

»a PoOlynomial Addition

P

|
v Y
53| mEgd|2] meg-3(1] meg7|0| N

Qhead
Q

i

i i

\ 4 \ 4
R ---BER---EiR--> o

Rhead

- R

|

v v
BER--2aE-- N0 --E0E--Ene

- J
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: Polynomial Addition - A]gorithm\
Algorithm AddPoly(Phead, Qhead)
1. P=Phead
Q=Qhead
Rhead=NULL
While PT=NULL and Q!=NULL do
1. Create a node new
2. If P2Expo=Q-2>Expo then
1. new—2>Coeff=P->Coeff + Q-2 Coeff
new-2Expo=P-2>Expo
new—>Link=NULL
P=P->Link
Q=Q=2>Link .
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.

(ON)

4.

7,

Else If P> Expo > Q-2>Expo then

1. new—>Coeff=P—> Coeff
2. new—2>Expo=P-2Expo
3. new—>Link=NULL

4. P=P->Link

Else

1. new—>Coeff=Q—>Coeff
2. new—2>Expo=Q-2>Expo
3. new—>Link=NULL

4. Q=Q->Link

If Rhead=NULL then

1. Rhead=R=new

Else
1. R—=>Link=new
2. R=new
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/5. While PI=NULL do

1. Create a node new

2. new=>Coeff=P-> Coeff

3. new—2>Expo=P-2Expo

4. new—>Link=NULL

3. If Rhead=NULL then
1. Rhead=R=new

4. Else
1. R—2>Link=new
2. R=new

5. P=P—2>Link
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6. While QI=NULL do

1. Create a node new
2. new->Coeff=Q->Coeff
3. new—=2>Expo=Q-2>Expo
4. new—>Link=NULL
3. If Rhead=NULL then

1. Rhead=R=new
4. Else

1. R—2>Link=new

2. R=new

5. Q=Q=>Link
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Polynomial Multiplication
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/ Phead

1 P

v_v
BER---EER--> v

Qhead
1 Q

i i
v V
AOE---PEE--BEE-->
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/ Phead

1 P
1
vV Vv

BER---EER--> v

Qhead
1 Q

| i
v V
AOE---BEE--BEE-->

Rhead

!
I
\ 4

R
g
A4

B-> o
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/ Phead

1 P
|

v v
BER---ElIR-->
thead "
| 0
W v
OOE-->PHE-—BEE--> -
Rhead
R
v

!
I
\ 4

B-> o
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/ Phead

i P

v_v
BER---EER--> v

Qhead

1 Q
i |
v v
oo N -
Rhead

i R
v v
12]7] 846 EES
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/ Phead

i P

v v
BER---EER--> v

Qhead

1 Q
i i
\ 4 v
oo N, -
Rhead

i R
v v
12]7] 846 EES
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/ Phead

i P

v_v
BER---EER--> v

Qhead

1 Q
i i
\ 4 v
oo N, -
Rhead

I R
v v
1207 ggd 6 gig 65 Egls
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/ Phead

1 P

v v
BER---EER--> v

Qhead

1 Q
i i
\ 4 v
GO --BEE--HEE--> -
Rhead

I R
v v
127 ggd 6 gig 65 Egls

CS KTU LECTURES



/ Phead

P

i
v v
BER---EBR--> v

Qhead

1 Q
i i
\ 4 v
GO --BEE - HEE--> -
Rhead

I R
v v
1207 ggd 6 gig 65 Egis
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/ Phead

P

i
v v
BER---EER--> v

Qhead
1 Q

| i
v V
AOE---BEE--BEE-->

Rhead

I R
v v
1207 ggd 6 gig 65 Egls
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/ Phead
|
|

P

v v
BER---EBR--> v

Qhead
1 Q
| I

v V
AOE---BEE--BEE-->

Rhead

II-*EIHI-*EII-*

R r ———————————

v v

EI0E >
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/ Phead
|
|

P

v v
BER---EBR--> v

Qhead
Q
i

|
v W
AOE---BEE--BEE-->

Rhead

II-*EIHI-*EII-*

R r ———————————

v v

EI0E >
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/ Phead
|
|

P

\ 4 \4
BEIR--E1IBR--> ~-
Qhead Q
i

i
v W
AOE---BEE--BEE-->

Rhead

II-*EIHI-*EII-*

——————————— JR

nOm -0 -
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/ Phead
|
|

P

\ 4 \4
BEIR--E1IBR--> ~
Qhead Q
?

i
\ 4 v
AOE---BEE--BEE-->

Rhead

II-*EIHI-*EII-*

——————————— JR

nOm -0 -
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/ Ph:aad \

P

v v
BER---EER--> v

Qhead

Q
| |
\ 4 v
o T,
Rhead

II-*EIBI-*HII-*

Eﬂl-*.ll-*.ﬂl-wm/
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/ Ph:aad \

P

v v
BER---EBR--> v

Qhead

Q
| |
\ 4 v
O --BEE--EaE > -
Rhead

II-*EIBI-*HII-*

Eﬂl-*.ll-*.ﬂl-wm/
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/ Ph:ead \

P

v v
BER---EER--> v

Qhead

Q
| |
\ 4 v
GO --PEE--EaE > -
Rhead

II-*EIHI-*HII-*

Eﬂl-*.ll-*.ﬂl-wm/
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- ™

Rhead

[
1
\ 4
1217 ggd 6 mg 65 mg-6.6 mg-25 mg-3 4 M
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~ ™

Rhead
1P Prev Q

vV v

I
A4
127 ggd 6| g 65| g -6.6 g 25 pug 314 £
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1P Prev Q

Vv v v
1217 ggd 6 g 65 mg-6.6 mg-25 mg-3 4 M
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1 P Prev Q

Vv v v
1217 ggd 6 g 65 mg-6.6 mg-25 mg-3 4 M
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1 P Prev Q

Vv v v
1217 ggd 6 g 65 mg-66 mg-25 g3 4 M
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1 P Prev Q

Vv v v
1217 ggd 6 mg 65 mg-6.6 mg-25 mg-3 4 M
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1P Prev Q

Vv v _ v
1217 ggd 6 g 65 mg-6.6 mg-25 mg-3 4 M
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/

Rhead

I
v v v
1217 ggd 6 g6 5 mg-6.6 mg-25 mg3d

P

Prev

Q
¥

=
NULL
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~ ™

Rhead
P P rev Q

II-#IEI—*BII—*EEI—*-II-*-EIINULL
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~ ™

Rhead
Prev Q

I P
v v v v
12(7) gg 46| g 65| gig -6 6| mg -2|5| mig -3 4| S
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~ ™

Rhead
Prev Q

I P
v v v v
12(7) jgg -2 6| g 6 5| gig -6 (6| mg -2 |5| mig -3 |4 W
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/

Rhead

] P
v v
12]7 g -2 6 g

Prev

i
A4
s

Q

I
\ 4
g 25 g3 4 M
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/

Rhead
i P
1217 gg-26 mg 65 g 25 e 34 £
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/

Rhead

P

I
v v
1217 gg-2 6] g 65 mummmmnny

Prev Q

b
g 25 mg 34 oM
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~ ™

Rhead
P Prev Q

I
v v Vv
1217 gg-2 6] g 65 memmmmnny g 25 g3 4 M
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/

Rhead

PPeV

TR —

Q

1R - EI0E ..
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/

Rhead

PPeV

TR —

Q

1R - EI0R ..
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~ ™

Rhead
P P rev Q

TR —— IR,
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/

Rhead
| P Prev Q
v v v v
127 B S EI0R
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~ ™

Rhead
P P rev Q

1R — EX:.
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~ ™

Rhead

I
1
\ 4
127 B o s I,

12x" -2 x%+4x°-3 x4
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/Polynomial Multiplication - A]gorithrﬁ
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/A]gorithm MulPoly(Phead, Qhead)
1. P=Phead Q=Qhead Rhead=NULL
2. While PI=NULL do
1. While QI=NULL do
1. Create a node new
new—2>Coeff=P—> Coeff x Q-2 Coeff

1o

3. new—=2>Expo=P—2>Expo + Q—2Expo
4. new—-2>Link=NULL
5. If Rhead=NULL then Rhead=R=new
6. Else
1. R—2Link=new
2. R=new
7. Q=Q-=2>Link
2. P=P-2Link
\_ 3. Q=Qhead
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/3. P=Rhead

4. While PI=NULL do
1. prev=P
2. Q=P-2>Link
3. While QI=NULL do
1. If P2Expo = Q—2>Expo then
1. P->Coeff = P=2Coeff + Q—=2>Coeff
2. Prev—>Link = Q-2>Link

3. Free(QQ)
4.  Q=prev—2>Link
2. Else
1. prev=Q
2. Q=Q->Link
4.  P=P—2Link

.
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