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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)

BFS(G = (V,E),v)

1: Create empty list L.
2: Add v to the tail of L.
3: while L # & do
4: Let u be the head of L.
Mark u visited and remove it from L.
for w € N(u) do
if w is non-visited then

5
6:
7.
8 Add w to the tail of L.
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)




1)12 ]1‘.111-]3 DU‘OW“J‘]IN
il § Ospyse o) dzale 1 '1aan

Ben-Gurion University of the Negev

DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)
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DFS(G = (V,E),v)

1: Mark v as visited.

2: foru e N(v) do

3: if u is not visited then
4 DFS(G, u)




1)12 ]1‘)]]-]3 DD‘OW“]‘JIN
il § Ospyse o) dzale 1 '1aan

Ben-Gurion University of the Negev

BFS(G = (V,E),v)

1: Create empty list L.

2: Add v to the tail of L.

3: while L # @ do

4: Let u be the head of L.
5 Mark u visited and remove it from L.
6: for w € N(u) do

7 if w is non-visited then

8 Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L. 0

2: Add v to the tail of L.

3: while L # @ do

4: Let u be the head of L.
5 Mark u visited and remove it from L.
6: for w € N(u) do

7 if w is non-visited then

8 Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L.

2: Add v to the tail of L.

3: while L # @ do

4: Let u be the head of L.
5 Mark u visited and remove it from L.
6: for w € N(u) do

7 if w is non-visited then

8 Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L.

2: Add v to the tail of L.

3: while L # @ do

4: Let u be the head of L.
5 Mark u visited and remove it from L.
6: for w € N(u) do

7 if w is non-visited then

8 Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L.

2: Add v to the tail of L.

3: while L # @ do

4: Let u be the head of L.
5 Mark u visited and remove it from L.
6: for w € N(u) do

7 if w is non-visited then

8 Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L.

2: Add v to the tail of L.

3: while L # @ do

4 Let u be the head of L.
5 Mark u visited and remove it from L.
6: for w € N(u) do

7 if w is non-visited then

8 Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L.

2: Add v to the tail of L.

3: while L # @ do

4 Let u be the head of L.
5 Mark u visited and remove it from L.
6: for w € N(u) do

7 if w is non-visited then

8 Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L.
2: Add v to the tail of L.
3: while L # @ do
4: Let u be the head of L.
Mark u visited and remove it from L.
for w € N(u) do

if w is non-visited then

Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L.
2: Add v to the tail of L.
3: while L # @ do
4 Let u be the head of L.
Mark u visited and remove it from L.
for w € N(u) do

if w is non-visited then

Add w to the tail of L.
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BFS(G = (V,E),v)

1: Create empty list L.
2: Add v to the tail of L.
3: while L # @ do
4 Let u be the head of L.
Mark u visited and remove it from L.
for w € N(u) do

if w is non-visited then

Add w to the tail of L.

o N o 9
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BFS(G = (V,E),v)

1: Create empty list L. d=0
2: Add v to the tail of L.
3: while L # @ do
4 Let u be the head of L. d=1
52 Mark u visited and remove it from L.
6: for w € N(u) do
7: if w is non-visited then =
8: Add w to the tail of L.
d=3
d=4
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:0'wdN E 10Mwn Vi 9nan v NNy Nz'Ta7 DNMIRYR Unnea

ConnectedComponents(G = (V, E))

1: Counter = 1.

2: while 3s € V do

3 DFS(G, s)

4 for veV do

53 if v was visit by DFS then
6 Component(v) = Counter
7 Delete v from G.

8 Counter = Counter +1.
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ConnectedComponents(G = (V, E))

1: Counter = 1.

2: while 3s € V do

3 DFS(G, s)

4 for veV do

53 if v was visit by DFS then
6 Component(v) = Counter
7 Delete v from G.

8 Counter = Counter +1.

|AT2 NINRT XTH? 7212 2'27 ININQ NINYN DY 'MY DX ,N7¢ DN'WRN 290 [nion NAix 727w kY
iy



1)12 ]1‘)]]-]] DU‘DW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

O(|V| + |E]) mm u mipmp? v TipTipn 7 0 71700 KXY DNNIRX 1Y'XD



1)12 ]1‘)]]-]] DU‘DW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

O(|V| + |E]) mm u mipmp? v TipTipn 7 0 71700 KXY DNNIRX 1Y'XD



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

O(|V| + |E]) mm u mipmp? v TipTipn 7 0 71700 KXY DNNIRX 1Y'XD



1)12 ]1‘)]]-]] DU‘DW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

O(|V| + |E]) mm u mipmp? v TipTipn 7 0 71700 KXY DNNIRX 1Y'XD



1)12 ]1‘)]]-]] DU‘DW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

O(|V| + |E]) mm u mipmp? v TipTipn 7 0 71700 KXY DNNIRX 1Y'XD



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

o, O
D
Y
'h.k1
1 RO
s
®

O(|V| + |E]) mm u mipmp? v TipTipn 7 0 71700 KXY DNNIRX 1Y'XD



1)12 ]1‘)]]-]] DU‘DW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

,@
o

O(|V| + |E|) mm u TIipgTip? v TIipTipn 72 'O 71700 KX INY DNNIAX 1Y'¥0

~

*



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

,@
o

O(|V| + |E|) jam2 u TipTiE? v TipTiEn 77 D0 71700 XMW DNNIRAR W'D

~

*

O(m) 9227 73 DX 9'011 ,2 1IN VIYD 717002 2 77WN2 MY 75 §'7N11 a0 NINYR 7Y 11
nmwp O(m) 1 'nny



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
@ st O dsale 3 '"an

Ben-Gurion University of the Negev

NAT? W E — {1,2} 7pwn wr y9x 257 .NIMdY DRI wninn [1dn X7 92 [N

,@
o

O(|V| + |E|) jam2 u TipTiE? v TipTiEn 77 D0 71700 XMW DNNIRAR W'D

~

*

O(m) 9227 73 DX 9'011 ,2 1IN VIYD 717002 2 77WN2 MY 75 §'7N11 a0 NINYR 7Y 11
nmwp O(m) 1 'nny

1 xx¥n' BFS onnn7x p O(n' +m’) = O(n+ m+ m) = O(n+ m) n'n' wInn qaan 7713
.O(m + n) ;nta 0"y 0'7170n



112 ]1‘)]]-]] DU‘DW“]‘]IN
AUl @ D98 (2 dmale 2171910 |I'n

Ben-Gurion University of the Negev

V9w nxa? o xin G = (V, E) 2wt [1dn 91 7w ai1o10 i
V2 197 Nt vy TR (Vq, Vo) NWR NNt DRY D

J7W 2ARN MNKX RIQ' TN XXYXRY 7D
.0"72un X977 9722 P DM 1A7I910 |1

NT'R) D'VR'ND 7101 120 NIN'YNA N2INY NIA'WN W' 71910 (1Y
.TIY1 AWNN2 070N 1T0 ,(MNKY? NNTIZ nn'wn



1)12 ]1‘)]]-]] DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N
?0T NN DNMIAZRN NIPDI20 NN NN .NIFOY NXN0NA WUnina 91an
1171910 |I'
12 3 4
k =0 :72innx

[V| 77122 21y 7wn N2

NI N

(Mo NINWR K77 D'NnX) NNiEn oMt TV 7 -3
TYN YN R¥N) X7 KINW KT,V IR KX X

.kkwonv-7n,1-aknxDpTP 2
ATVN WUNY V DK 0D .2
.110N NIRXI'N NINYPD DRIV IR 7nn- T

150 72yn ' 9122 DNk A7 YTo ot ik k = |V ok 4



1)12 ]1‘)]]-]] DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
1.2 3 4
k=0 :nnx .1 O(1)
|V|9T22a 2ty 1wn nma .2 O(|V])

NI N

(Mo NINWR K77 D'NnX) NNiEn oMt TV 7 -3
TYN YN R¥N) X7 KINW KT,V IR KX X

.kkwonv-7n,1-aknxDpTP 2
ATVN WUNY V DK 0D .2
.110N NIRXI'N NINYPD DRIV IR 7nn- T

150 72yn ' 9122 DNk A7 YTo ot ik k = |V ok 4



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :nnx .1 O(1)
[V] 9223ty 1own i .2 O(| V)

123 4

B ON =

(Mo NINWR K77 D'NnX) NNiEn oMt TV 7 53
TYN YN R¥N) X7 KINW KT,V IR KX X
NX'0NA PITA7 10X PN KIN NAIXY 71727 1D
.02 X' 17D XT171 17w 210N DX NITDWN
.kkwonv-7n,1-aknxDpTP 2
ATYN YN7 vV DR 01D A
.10 NIXXI'N NINYPN DRV DX N0 T

150 72yn ' 9122 DNk A7 YTo ot ik k = |V ok 4



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :nnx .1 O(1)
[V] 9223ty 1own i .2 O(| V)

123 4

B ON =

(Mo NINWR K77 D'NnX) NNiEn oMt TV 7 -3
ATV 1WNA K¥N1 K7 KINW KTV i xen K O(|V]?)
TIXMUNA PITA7 10X VPN KN NAIXY 21727 1T
.02 X' 17D XT171 17w 210N DX NITDWN
.kkwonv-7n,1-aknxDpTP 2
ATVN YN V DX 01D .2
.10 NIXXI'N NINYPN DRV DX N0 T

150 72yn ' 9122 DNk A7 YTo ot ik k = |V ok 4



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :nnx .1 O(1)
[V] 9223ty 1own i .2 O(| V)

123 4

B ON =

(Mo NINWR K77 D'NnX) NNiEn oMt TV 7 -3
ATV 1WNA K¥N1 K7 KINW KTV i xen K O(|V]?)
TIXMUNA PITA7 10X VPN KN NAIXY 21727 1T
.02 X' 17D XT171 17w 210N DX NITDWN
.k won v-7n,1-aknx o1z .2 O(1)
ATVN YNnY vV DX 01D .2
.10 NIXXI'N NINYPN NREYV DR Pnn- T

150 72yn ' 9122 DNk AP0 YTo v ik k = |V or 4



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :nnx .1 O(1)
[V] 9223ty 1own i .2 O(| V)

123 4

B ON =

:(N10121 NNWR K77 DMnY) NNIENn 0Nt TV D 3
ATV 1WNA K¥N1 K7 KINW KTV i xen K O(|V]?)
TI¥I0NA PITA7 10X PN RIN NAIXY 71727 1T
.02 X701 170w X771 17w 100 DR NIMDWN
.k won v-7n,1-aknx o1z .2 O(1)
ATYN wn? v nk ondn .2 O(1)
.110N NIRXI'N NINYPN DRIV DX 7N . T

150 72yn ' 9122 DNk AP0 YTo v ik k = |V or 4



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :nnx .1 O(1)
[V] 9223ty 1own i .2 O(| V)

123 4

B ON =

(Mo NINWR K77 D'NnX) NNiEn oMt TV 7 -3
ATV 1WNA K¥N1 K7 KINW KTV i xen K O(|V]?)

TIXMUNA PITA7 10X VPN KN NAIXY 21727 1T
.02 X' 17D XT171 17w 210N DX NITDWN

.k won v-7n,1-aknx o1z .2 O(1)

ATYN wn? v nk ondn .2 O(1)

.10 NIXXI'N NINYPN NREYV DR Pnn- T

.V 7¢ MIWN NX 09X

150 72yn ' 9122 DNk AP0 YTo v ik k = |V or 4



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :nnx .1 O(1)
[V] 9223ty 1own i .2 O(| V)

123 4

B ON =

:(N10121 NNWR K77 DMnY) NNIENn 0Nt TV D 3
ATV 1WNA K¥N1 K7 KINW KTV i xen K O(|V]?)

TI¥I0NA PITA7 10X PN RIN NAIXY 71727 1T
.02 X701 170w X771 17w 100 DR NIMDWN

.k won v-7n,1-aknx o1z .2 O(1)

ATYN wn? v nk ondn .2 O(1)

.00n NIRXI'N NINYRED DXLV DR 7nn T O(| V)

.V 79 MIYN DX 09X

150 72yn ' 9122 DNk AP0 YTo v ik k = |V or 4



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :72nnx .1 O(1)
[V] 9Tty 7own . .2 O(\V|)

123 4

B ON =

:(N10121 NNWR K77 DMnY) NNIENn 0Nt TV D 3 0(1V])
ATV 1WNA K¥N1 K7 KINW KTV i xen K O(|V]?)

TI¥I0NA PITA7 10X PN RIN NAIXY 71727 1T
.02 X701 170w X771 17w 100 DR NIMDWN

.k won v-7n,1-aknx o1z .2 O(1)

ATYN wn? v nk ondn .2 O(1)

.00n NIRXI'N NINYRED DXLV DR 7nn T O(| V)

.V 79 MIYN DX 09X

150 72yn ' 9122 DNk AP0 YTo v ik k = |V or 4



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :72nnx .1 O(1)
[V] 9Tty 7own . .2 O(\V|)

123 4

B ON =

:(N10121 NNWR K77 DMnY) NNIENn 0Nt TV D 3 0(1V])
ATV 1WNA K¥N1 K7 KINW KTV i xen K O(|V]?)

TI¥I0NA PITA7 10X PN RIN NAIXY 71727 1T
.02 X701 170w X771 17w 100 DR NIMDWN

.k won v-7n,1-aknx o1z .2 O(1)

ATYN wn? v nk ondn .2 O(1)

.00n NIRXI'N NINYRED DXLV DR 7nn T O(| V)

.V 79 MIYN DX 09X

150 72yn ' 9a2a DNk A7 YTo ot ik k = [V or .4 O(1)



1)12 ]1‘)]]-]3 DU‘OW“]‘]IN
il § Ospyse o) dzale 4 '7'ann

Ben-Gurion University of the Negev

9022 271910 |1 NX'¥N? DNNIAZKR (1N

?0T NN DNNIAZRA NIPDIA0 N'AN NN .NIMDY NX0NA WNinn 91an
1171910 |I'
k=0 :72nnx .1 O(1)
[V] 9Tty 7own . .2 O(\V|)

123 4

B ON =

:(N10121 NNWR K77 DMnY) NNIENn 0Nt TV D 3 0(1V])
ATV 1WNA K¥N1 K7 KINW KTV i xen K O(|V]?)

TI¥I0NA PITA7 10X PN RIN NAIXY 71727 1T
.02 X701 170w X771 17w 100 DR NIMDWN

.k won v-7n,1-aknx o1z .2 O(1)

ATYN wn? v nk ondn .2 O(1)

.00n NIRXI'N NINYRED DXLV DR 7nn T O(| V)

.V 79 MIYN DX 09X

150 72yn ' 9a2a DNk A7 YTo ot ik k = [V or .4 O(1)

O(|V|®) nin 7230 Ny At



