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Weugh‘ted 67raph$7

Graph  can also re,presev\'t
weighted networks with weights 4.,

on e,dﬂe,s.

EWR

$3#

MIA
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h/ejgh‘t ed Gvf‘o\phszqm

Graph  can also re,presem‘t
weighted networks with weights 4.,

on e,dﬂe,s.

EWR -> MI4 371, BNA 275, ORD 304
IFK -> BNA 270

MI4 -> TFK 330

BNA -> ORD 344, SEA 350

ORD -> MI4 318

SEA >

LAX -> SEA 371, TFK 419, EWR 431

We‘.gh‘teci Ac{‘lo\cency List

o
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Weigh‘ted 67ro\ph$?$qm

Graph  can also re,presev\'t
weighted networks with weights 4.,

on e,dﬂe,s.

EWR -> MIA 371, BNA 275, ORD 304
JFK -> BNA 270

MIA -> TFK 330

BNA -> ORD 344, SEA 350

ORD -> MI4 318

SEA >

LAX -> SEA 371, TFK 419, EWR 431

We_igh‘te_d Adjo\ce_ncy Matrix

EWR| JFK MIA BvA ORD| SEA LAX
EWR| O 0 3 2?5 304 0 0
N . . k| 0 | 0 [0 | 20| 0 | 0 | 0
We.gl«‘teci AdJacenct/ List o ol tao o 1o 19
BVAl 0 | 0 | 0 | 0 | =94 280] ©
oRD| 0 | 0 | 2| 0 [0 [0 |0
A0 [0 [0 [0 [0 [0 |0 ITU
LAX 431 19 0 [0 [0) 3N [0) e
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Weigh‘ted 67ro\ph$?$qm

Graph  can also re,presev\'t
weighted networks with weights 4.,

on e,dﬂe,s.

EWR -> MIA 371, BNA 275, ORD 304
JFK -> BNA 270

MIA -> TFK 330

BNA -> ORD 344, SEA 350

ORD -> MI4 318

SEA >

LAX -> SEA 371, TFK 419, EWR 431

We_igh‘te_d Adjo\ce_ncy Matrix

A weigl«teo( graph can be directed or undirected!

EWR| JFK MIA BvA ORD| SEA LAX
EWR| O 0 3 2?5 304 0 0
N . . k| 0 | 0 [0 | 20| 0 | 0 | 0
We.gl«‘teci AdJacenct/ List o ol tao o 1o 19
BVAl 0 | 0 | 0 | 0 | =94 280] ©
oRD| 0 | 0 | 2| 0 [0 [0 |0
A0 [0 [0 [0 [0 [0 |0 ITU
LAX 431 19 0 [0 [0) 3N [0) e
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A Selp-loop IS an e_dge from o
vertex to itself.

Example_: o Plome_ that tokes off from LAX, wanders around for
o while and then lands back at LAX.

o
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A Selp-loop IS an e_dge from o
vertex to itself.

EWR -> MI4 371, BN4 275, ORD 304
IFK -> BNA 270

MI4 -> TFK 330

BNA -> ORD 344, SE4A 350 150
ORD -> MI4 318

SEA >

LAX -> SEA 371, TFK 419, EWR 431, LAX 150

Example_: a Plome_ that tokes off from LAX, wanders around for
o while and then lands back at LAX.

iu

EWR| JTFK | MIA| BNA[ ORD| SEA| LAX
EWR| O 0 3H 2¥5| 304 O 0
JFK| O 0 0 2t0| O 0 0
MIA| O 330| O 0 0 0 0
BNVA| O 0 0 0 2494| 250 O
ORD| 0 0 218 | 0 0 0 0
SEA| O 0 0 0 0 0 0
LAX| 431 | 419 0 0 0 3 150
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e
exs TFK

419

DEGREE of a Ve,r’g
A,

‘ Fa1
LAX

B EWR -> M4 371, BN4 275, ORD 304
ExamP(e: deg™ (SEA) = 2,<ley+(SEA) =0 IFK -> BNA 270
MIA -> JFK 330
BNA -> ORD 344, SE4 350
ORD -> MI4 318
SEA ->
LAX -> SEA 371, TFK 419, EWR 431

EWR

is the number of e,dge,s odjace,n‘t
to it. $3#

For directed graphs, we have in- a1
degre_e_ (humber of incoming e_dges)
and ou‘t-de_gre_e_ (humber of ou‘tgo}ng

e_dge_s).

MIA

o
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e
exs TFK

419

DEGREE of a Ve,r’g
A,

‘ Fa1
LAX

EWR

is the number of e,dge,s odjace,n‘t
to it. $3#

For directed graphs, we have in-

$3#
degre_e_ (humber of incoming e_dges)
and ou‘t-de_gre_e_ (humber of ou‘tgo}ng
e_dge_s).

MIA
EWR -> MI4 371, BNA 275, ORD 304

Example: deg™ (SEA) = 2,degT (SEA) =0 IFK -> BNA 270
MIA -> IFK 330

ORD is an OUT-neighbor of BNA BNA -> ORD 344, SE4 350
ORD -> MI4 318

BNA is an II\/—nejghBor of ORD SEA ->

ORD is O\c{‘!acen‘t +to BNA. LAX -> SEA 371, TFK 419, EWR 431
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e
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DEGREE of a Ve,r’g
A,

‘ Fa1
LAX

EWR

is the number of e,dge,s odjace,n‘t
to it. $3#

For directed graphs, we have in-

$3#
degre_e_ (humber of incoming e_dges)
and ou‘t-de_gre_e_ (humber of ou‘tgo}ng
e_dge_s).

MIA
EWR -> MI4 371, BNA 275, ORD 304

Example: deg™ (SEA) = 2,degT (SEA) =0 IFK -> BNA 270
MIA -> IFK 330

ORD is an OUT-neighbor of BNA BNA -> ORD 344, SE4 350
ORD -> MI4 318

BNA is an II\/—nejghBor of ORD SEA ->

ORD is O\c{‘!acen‘t +to BNA. LAX -> SEA 371, TFK 419, EWR 431
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e
exs TFK

419

DEGREE of a Ve,r'g
A,

‘ Fa1
LAX

EWR

is the number of e,dge,s o\d\‘)acey\‘t
to it. $3#

For directed graphs, we have in-

$3#
de_gre_e_ (humber of incoming e_dges)
and ou‘t-de_gre_e_ (humber of ou‘tgo}ng
e_dge_s).

MIA
EWR -> MI4 371, BNA 275, ORD 304

Examf;(e: deg™ (SEA) = 2,dey+(\524‘) =0 TEK -> BNA 270
MIA -> JFK 330

ORD is an OUT-neighbor of BNA BNA -> ORD 344, SE4 350
ORD -> MI4 318

BNA is an II\/—ne_is,hBor of ORD SEA ->

ORD is adjacent to BNA. LAX -> SEA 371, TFK 419, EWR 431

Question: Create a graph with the Po“owing de_gre_es; 2,2,1,3, 1ITU
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e
exs TFK

419

DEGREE of a Ve,r’g
A,

‘ Fa1
LAX

EWR

is the number of e,dge,s odjace,n‘t
to it. $3#

For directed graphs, we have in-

$3#
degre_e_ (humber of incoming e_dges)
and ou‘t-de_gre_e_ (humber of ou‘tgo}ng
e_dge_s).

MIA
EWR -> MI4 371, BNA 275, ORD 304

Example: deg™ (SEA) = 2,degT (SEA) =0 IFK -> BNA 270
MIA -> IFK 330

ORD is an OUT-neighbor of BNA BNA -> ORD 344, SE4 350
ORD -> MI4 318

BNA is an II\/—nejghBor of ORD SEA ->

ORD is adjacent to BNA. LAX -> SEA 371, TFK 419, EWR 431

Question: Create a graph with the Po“owing Aegre_es; 2,2,1,3, 1ITU

You can not! We will see why in a-bit.
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Path and Ct/cle,?

F41a IFK

. Se
A _path is a sequence of ver- 545 oRD 4 .“— EWR
tices where each consecutive po&rj, A
R R 37 2
is adjacent. :L'r'O
i 37
Example: {BNA, ORD, MIA} is o path. #
Example: £BNA, ORD, EWR, MILA} is NOT a path.
a3 $
LAX
F318

MIA

EWR -> MI4 371, BNA 275, ORD 304
IFK -> BNA 270

MIA -> TFK 330

BNA -> ORD 344, SE4 350

ORD -> MI4 318

SEA >

LAX -> SEA 371, TFK 419, EWR 431

iu

Mudassir Discrete Structures



Path and Ct/cle,?

F41a IFK

R se

A _path is o sequence of ver- £ oRD 4 .; s EWR
Tices where each consecutive Pa;rg A

R . 37 2

is adjacent. ,ﬁ $a%0

i 37

Exo\mplel BNA, ORD, MIA} is o path. 3
Example: £BNA, ORD, EWR, MILA} is NOT a path.

A czcle is a path that starts ond 41 X
ends at the same vertex. EWR -> MIA 371, BNA 275, ORD 304
Exowple: TBNA, ORD, MLA, EWR, BUA} is a cycle. i‘;‘; 2 ?"F’ﬁ g;g

BNA -> ORD 344, SE4 350

ORD -> MI4 318

SEA >

LAX -> SEA 371, TFK 419, EWR 431

iu
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Path and Ct/cle,?

F419 IFK

A _path is o sequence of ver- v . 3 EWR
tices where each consecutive pair /—
is adjacent. Fa 4@' 4270

I #
Exo\mplel BNA, ORD, MIA} is o path. $2#

Example: £BNA, ORD, EWR, MIA} is NOT a path.

A czcle_ is a path that starts and dare K
ends at the same vertex. EWR -> MI4 371, BNA 275, ORD 304

. JFK -> BNA 270
Exomp|e: ¢{BNA4, ORD, MIL4, EWR, BNAY is o cycle. MIA -> TFK 330

BNA -> ORD 344, SE4 350

ORD -> MI4 318

SEA >

LAX -> SEA 371, TFK 419, EWR 431

A Direct Aeyclic Graph (DAG) is directed graph that has no
cycles. ITU
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"""« L
Homdsho\k?ng Lemmar

0 Lemma: The sum of Jegr‘e_e_s in an undirected 3r‘oxplf\ is twice the
number of ec)(ges. In particular, this must be even.

Z deg(v) =2 x |E|

veV

o
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