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Ã�ã�½Â

½½½ÂÂÂ

�A!B�?¿ü�8Ü§¡{{a, b} | a ∈ A ∧ b ∈ B}�A�B�ÃS

È§P�A&B"

ÃSÈ¥�ÃSé{a, b}P�(a, b)§¿�#Na = b"

5¿µÃØa�b´Ä��§þk(a, b) = (b, a)"

½½½ÂÂÂ

��Ã�ã´��kS���|〈V ,E 〉§P�G§Ù¥

1 V 6= ∅¡�G�º:8§Ù��¡�º:½(:¶

2 E¡�>8§§´ÃSÈV&V�õ­f8§Ù��¡�Ã�>§
{¡�>"
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ã�Ä�Vg

k�ã�½ÂÚã�ã/L«

½½½ÂÂÂ

��k�ã´��kS���|〈V ,E 〉§P�D§Ù¥

1 V 6= ∅¡�D�º:8§Ù��¡�º:½(:¶

2 E¡�>8§§´(k�ÈV × V�õ­f8§Ù��¡�k�
>§{¡�>"

éuÃ�ãGÚk�ãD§�^��L«º:§º:�m��ãL«Ã

�>§^k��ãL«k�>§�ÑÃ�ã½k�ã�ã/L«"

~~~
xÑe¡�ã�ã/µ

1 G = 〈V ,E 〉§Ù¥V = {v1, v2, v3, v4, v5}§E = {(v1, v1), (v1, v2),
(v2, v1), (v2, v3), (v3, v1), (v3, v4)}¶

2 D = 〈V ,E 〉§Ù¥V = {v1, v2, v3, v4}§E = {〈v1, v2〉, 〈v1, v2〉,
〈v1, v3〉, 〈v3, v1〉, 〈v2, v3〉, 〈v3, v4〉, 〈v4, v4〉}"
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3ã�½Â¥§^GÚD©OL«Ã�ãÚk�ã§k��^G�
���ã£Ã�ã½k�ã¤§�´D�UL«k�ã"

��Bå�§k�^V (G ),E (G )©OL«ãG�º:8Ú>8§
^V (D),E (D)L«k�ãD�º:8Ú>8§,	§^|V (G )|§
|E (G )|Ú|V (D)|§|E (D)|©OL«GÚD�º:êÚ>ê"

e|V (G )| = n£½|V (D)| = n¤§K¡G£½D¤�n�ã £½n
�k�ã¤"

éãG5`§e|V (G )|Ú|E (G )|þ�k�ê§K¡G�k�ã"

Ã�ã^ek = (vi , vj)L«>,k�ã^ek = 〈vi , vj〉L«k�>"k
�ãD¥�k�>��ÞÑ�K���Ã�ãG¡�D�Äã"

3ãG¥§eE (G ) = ∅§K¡G�"ã§d�e|V (G )| = n§K¡
G �n�"ã§P�Nn§¡N1�²�ã"

ã�$��U�)º:8��8�(J§5½º:8�∅�ã��
ã§P�∅"
ã�ã/L«¥º:Ú>ÑØI½i1�ã¡��I½ã§º:
½>^i1I½�ã¡�I½ã"
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½½½ÂÂÂ
�G = 〈V ,E 〉���Ã�ã§ek = (vi , vj) ∈ E§K¡vi , vj�ek�à:§
ek�vi£ek�vj¤´*d�'é�"evi 6= vj§K¡ek�vi£ek�vj¤�
'égê�1§evi = vj§K¡ek�vi�'égê�2§d�¡ek��"
�vl ∈ V§vl 6= vi§vl 6= vj§K¡ek�vl�'égê�0"
�D = 〈V ,E 〉���k�ã§ek = 〈vi , vj〉 ∈ E§¡vi , vj�ek�à:§
¿¡vi�ek�©:§vj�ek�ª:§evi = vj§¡ek�D¥����"

ÃØ3Ã�ã�´k�ã¥§Ã>'é�º:þ¡��á:"

½½½ÂÂÂ

�G = 〈V ,E 〉���Ã�ã§é?¿�vi , vj ∈ V§e�3>ek ∈ E§
¦�ek = (vi , vj)§K¡vi�vj´*d���§{¡���"
éu?¿�ek , el ∈ E§eek�el��k��ú�à:§K¡ek�el´*
d���§{¡���"
�D = 〈V ,E 〉���k�ã§é?¿�vi , vj ∈ V§e�3>ek ∈ E§
¦�ek = 〈vi , vj〉§K¡vi���vj§vj��uvi"
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½½½ÂÂÂ

�G�?¿��Ã�ã§é?¿�v ∈ V (G )§

¡{u | u ∈ V (G ) ∧ (u, v) ∈ E (G ) ∧ u 6= v}�v���§P
�NG (v)"
¡NG (v) ∪ {v}�v�4��§P�NG (v)"
¡{e | e�v�'é}�v�'é8§P�IG (v)"

�D�?¿��k�ã§é?¿�v ∈ V (D)§

¡{u | u ∈ V (D) ∧ 〈v , u〉 ∈ E (D) ∧ u 6= v}�v��U�8§
P�Γ+

D(v)"
¡{u | u ∈ V (D) ∧ 〈u, v〉 ∈ E (D) ∧ u 6= v}�v�k°�8§
P�Γ−D (v)"
¡Γ+

D(v) ∪ Γ−D (v)�v���§P�ND(v)"
¡ND(v) ∪ {v}�v�4��§P�ND(v)"



8ÜØ�ãØ1lù ã

ã�Ä�Vg

õ­ã�{üã

½½½ÂÂÂ

�G��Ã�ã§ei1 , ei2 , · · · , eir ∈ E (G )§r ≥ 2§eeis = (vi , vj)§
1 ≤ s ≤ r§¡ei1 , ei2 , · · · , eir �²1>§r�>(vi , vj)�­ê"

�D��k�ã§ei1 , ei2 , · · · , eir ∈ E (D)§r ≥ 2§eeis = 〈vi , vj〉§
1 ≤ s ≤ r§¡ei1 , ei2 , · · · , eir �²1>§r�k�>〈vi , vj〉�­ê"

¡¹²1>�ã�õ­ã§Ø¹²1>�Ø¹��ã�{üã"

(a)

(d)

(b) (c)

(e) (f)
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(:�Ýê

½½½ÂÂÂ

�Ã�ãG = 〈V ,E 〉§éu?¿�v ∈ V§¡v��G¥>�à:
�gê�Ú�v�Ýê§{¡Ý§P�dG (v)§3Ø· ��¹e
�{P�d(v)"

�k�ãD = 〈V ,E 〉§éu?¿�v ∈ V§¡v��D¥>�©:
�gê�Ú�v�ÑÝ§P�d+

D (v)§{P�d+(v)"¡v��D¥
>�ª:�gê�Ú�v�\Ý§P�d−D (v)§{P�d−(v)"
¡d+

D (v) + d−D (v)�v�Ýê§P�dD(v)§{P�d(v)"
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��£��¤Ýê

�G�Ã�ã§-

∆(G ) = max{d(v) | v ∈ V (G )}
δ(G ) = min{d(v) | v ∈ V (G )}

K∆(G ), δ(G )©O�G���ÝêÚ��Ýê§{¡��Ý Ú�
�Ý"

�D���k�ã§aq�½ÂD¥���Ýê∆(D)Ú��Ý
êδ(D)",	§-

∆+(D) = max{d+(v) | v ∈ V (D)}
δ+(D) = min{d+(v) | v ∈ V (D)}
∆−(D) = max{d−(v) | v ∈ V (D)}
δ−(D) = min{d−(v) | v ∈ V (D)}

§��g¡�D���ÑÝ§��ÑÝ§��\Ý§��\Ý"

eG�n�Ã�{üã§K∆(G ) ≤ n− 1§eD�n�k�{üã§
K∆(D) ≤ 2(n − 1)"
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ãØ�Ä�½n£ºÃ½n¤

½½½nnn
�G = 〈V ,E 〉���Ã�ã§V = {v1, v2, · · · , vn}§|E | = m§K
n∑

i=1

d(vi ) = 2m"

½½½nnn

�D = 〈V ,E 〉���k�ã§V = {v1, v2, · · · , vn}§|E | = m§K
n∑

i=1

d(vi ) = 2m�
n∑

i=1

d+(vi ) =
n∑

i=1

d−(vi ) = m"

íííØØØ

?ÛãG£Ã�ã½k�ã¤¥§ÛÝêº:��ê´óê"

Ýê�Ûê�º:¡�ÛÝº:§Ýê�óê�º:¡�óÝº
:"
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Ýê�

½½½ÂÂÂ
�G = 〈V ,E 〉��Ã�ã§V = {v1, v2, · · · , vn}§¡(d(v1), d(v2), · · · ,
d(vn)) �G�Ýê�"

éuº:?ÐÒ��½ãG§§�Ýê�´��(½�"

éu?¿�½��K�ê�§d = (d1, d2, · · · , dn)§e�3±V =
{v1, v2, · · · , vn}�º:8�n�ãG§±d�Ýê�§K¡d´�ã
z�"AO/§e�3±V = {v1, v2, · · · , vn}�º:8�n�{ü
ãG§±d�Ýê�§K¡d´�{üãz�"

d = (d1, d2, · · · , dn)£di ≥ 0���ê§i = 1, 2, · · · , n¤3�o^��
e´�ãz�º3�o^��e´�{üãz�º
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�ê��ãz�¿�^�

½½½nnn
d = (d1, d2, · · · , dn)£di ≥ 0���ê§i = 1, 2, · · · , n¤´�ãz��

�=�

n∑
i=1

di = 0(mod 2)"
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�ê��ãz�¿�^�

~~~
e¡�Ñ�ü��ê�§=�´�ãz�º

(1)d = (5, 4, 4, 3, 3, 2)¶(2)d = (5, 3, 3, 2, 1)"

(a) (b) (c)
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�ê��{üãz�¿�^�

½½½nnn

��K�ê�d = (d1, d2, · · · , dn)£n − 1 ≥ d1 ≥ d2 ≥ · · · ≥ dn ≥ 0¤

Kd´�{üãz���=�éuz��êr§1 ≤ r ≤ (n − 1)§
r∑

i=1

di

≤ r(r − 1) +
n∑

i=r+1

min{r , di}§�
n∑

i=1

di = 0(mod 2)"

~~~

�äe���K�ê�´Ä´�{üãz�º
(1)d = (5, 4, 3, 2, 2, 1)¶ (2)d = (5, 4, 4, 3, 2)¶
(3)d = (3, 3, 3, 1)¶ (4)d = (6, 6, 5, 4, 3, 3, 1)¶

(5)d = (5, 5, 3, 3, 2, 2, 2)¶(6)d = (d1, d2, · · · , dn)§d1 > d2 > · · · >
dn ≥ 1"
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�ê��{üãz�¿�^�

½½½nnn

��K�ê�d = (d1, d2, · · · , dn)§
n∑

i=1

di = 0(mod 2)§�(n − 1) ≥

d1 ≥ d2 ≥ · · · ≥ dn ≥ 0§Kd´�{üãz���=�d′ = (d2 − 1,

d3 − 1, · · · , dd1+1 − 1, dd1+2, · · · , dn) ´�{üãz�"

~~~

�äe�ü��K�ê�´Ä´�{üãz�º

(1)d = (5, 5, 4, 4, 2, 2)¶ (2)d = (4, 4, 3, 3, 2, 2)"
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ã�Ó�

½½½ÂÂÂ

�G1 = 〈V1,E1〉§G2 = 〈V2,E2〉�ü�Ã�ã§e�3V�¼êf : V1

→ V2§éu?¿�vi , vj ∈ V1£f (vi ), f (vj) ∈ V2¤§(vi , vj) ∈ E1��=

�(f (vi ), f (vj)) ∈ E2�(vi , vj)�(f (vi ), f (vj)) ­ê�Ó§K¡G1�G2Ó

�§P�G1
∼= G2"

½½½ÂÂÂ

�G1 = 〈V1,E1〉§G2 = 〈V2,E2〉�ü�k�ã§e�3V�¼êf : V1

→ V2§éu?¿�vi , vj ∈ V1£f (vi ), f (vj) ∈ V2¤§〈vi , vj〉 ∈ E1��=

�〈f (vi ), f (vj)〉 ∈ E2�〈vi , vj〉�〈f (vi ), f (vj)〉­ê�Ó§K¡G1�G2Ó

�§P�G1
∼= G2"
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ã�Ó�

(a)

(d)

(b) (c)

(e) (f)

(g) (i)(h)



8ÜØ�ãØ1lù ã

ã�Ä�Vg

��ãÚ¿mã

½½½ÂÂÂ

�G�n£n ≥ 1¤�Ã�{üã§eG¥z�º:þ�Ù{�
n − 1�º:��§K¡G�n�Ã���ã§P�Kn"

�D�n£n ≥ 1¤�k�{üã§eéu?¿�vi , vj ∈ V (D)
£vi 6= vj¤§þk〈vi , vj〉 ∈ E (D) ∧ 〈vj , vi 〉 ∈ E (D)§K¡D�
n�k���ã"

�D�n£n ≥ 1¤�k�{üã§eéu?¿�vi , vj ∈ V (D)
£vi 6= vj¤§k�>〈vi , vj〉Ú〈vj , vi 〉¥k�=k��áuE (D)§
K¡D�n�¿mã"

(a) (b) (c)
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�Kã

½½½ÂÂÂ

�G�n£n ≥ 1¤�Ã�{üã§eéu?¿�v ∈ V (G )§þkd(v)

= k§K¡G�k-�Kã"

(a) (b) (c) (d) (e)

n�"ãNn´0-�Kã¶

Ã���ãKn´(n − 1)-�Kã¶

Petersenã´3-�Kã¶

þ¡�ã´Platoã§Ù¥(a), (b), (d)�3-�Kã§(c)�4-�K
ã§(e)�5-�Kã"
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rÜã

½½½ÂÂÂ

�G = 〈V ,E 〉���n�Ã�ã§eVU©¤r(r ≥ 2)�pØ���f
8V1,V2, · · · ,Vr§¦�G¥?Û�^>�ü�à:ÑØ3Ó��Vi

£i = 1, 2, · · · , r¤¥§K¡G�rÜã§P�G = 〈V1,V2, · · · ,Vr ,E 〉"
AO/§�r = 2�§¡G = 〈V1,V2,E 〉��Üã£½¡óã¤"
�G´{ürÜã§eé?¿�i£i = 1, 2, · · · , r¤§Vi¥?��º:

þ�Vj(j 6= i)¥¤kº:��§K¡G���rÜã§�|Vi | = ni�§

PG = Kn1,n2,··· ,nr§�r = 2�§���ÜãG = Kn1,n2"

(a) (b) (c) (d) (e) (f)
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rÜã

3n���rÜãKn1,n2,··· ,nr¥§n =
r∑

i=1

ni§m =
∑
i<j

ninj"�n, r�½

�§n1, n2, · · · , nr��Û��§¦�Tn���rÜã¥§>êm���

�º

éu�½���ên, r(n > r)§�3k , s(k ≥ 1, 0 ≤ s < r)§¦�n = kr
+s§=n1 = n2 = · · · = ns = k + 1§ns+1 = ns+2 = · · · = nr = k§d
�Kn1,n2,··· ,nr �>ê�õ§=m����"

P>êm������n���rÜãKn1,n2,··· ,nr�Tr (n)§§�>êmP

�tr (n)"

�G = 〈V1,V2, · · · ,Vr ,E 〉�?¿�n�rÜã§�ni = |Vi |§KG�>

êm÷vm ≤
∑
i<j

ninj ≤ tr (n)§�m = tr (n)�§7kG ∼= Tr (n)"



8ÜØ�ãØ1lù ã
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fã

½½½ÂÂÂ

�G = 〈V ,E 〉§G ′ = 〈V ′,E ′〉�ü�ã£Ó�Ã�ã½Ó�k�ã¤§
eV ′ ⊆ V�E ′ ⊆ E§K¡G ′´G�fã§G�G ′�1ã§P�G ′ ⊆
G"
®�G ′ ⊆ G§q

eV ′ ⊂ V½E ′ ⊂ E§K¡G ′´G�ýfã¶

eV ′ = V§K¡G ′�G�)¤fã¶

�G = 〈V ,E 〉��ã§V1 ⊂ V§�V1 6= ∅§¡±V1�º:8§±G ¥
ü�à:Ñ3V1¥�>|¤>8E1�ã§�G�V1�Ñ�fã§P�
G [V1]"

q�E1 ⊂ E�E1 6= ∅§¡±E1�>8§±E1¥�>'é�º:�º:

8V1�ã§�G�E1�Ñ�fã§P�G [E1]"
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fã

(a)

v1 v2

v3v4

v5
v6

v8 v7

e1

e2

e3

e4

e5

e6

e7

e8

e9

(b)

v1 v2

v5
v6

v7

e1

e5

e6

e9

(c)

v1

v4

v5
v6

e4

e5
e9
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Öã

½½½ÂÂÂ

�G = 〈V ,E 〉�n�{üã£Ã�½k�¤§¡±V�º:8§±

¦G¤�n���ã�¤kV\>|¤�8Ü�>8�ã�G�Öã§

P�G"eG ∼= G§K¡G�gÖã"

gÖãG��nA÷v�o^�º
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ã�$�

½½½ÂÂÂ
�G = 〈V ,E 〉��Ã�ã§

1 �e ∈ E§^G − eL«lG¥�K>e§¡�íØe"�E ′ ⊂ E§
^G − E ′L«lG¥íØE ′¥�¤k>§¡�íØE ′"

2 �v ∈ V§^G − vL«lG¥�Kv±9v'é���>§¡�í
Øº:v"q�V ′ ⊂ V§^G − V ′L«lG¥íØV ′¥�¤kº
:§¡�íØV ′"

3 �e = (u, v) ∈ E§^G\eL«lG¥íØe§òe�ü�à:u, v^
��#�º:w�O£w���¤u½v¤§¦w'éØe	�u, v
'é���>§¡�>e �Â "

4 �u, v ∈ V£u, v�U����UØ��¤§^G ∪ (u, v) £½
G + (u, v)¤L«3u, v�m\�^>(u, v)§¡�\#>"

5¿µ{üã²L>�Â ½\#>�§�C¤�{üã"
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ã�$�

½½½ÂÂÂ
�G1 = 〈V1,E1〉,G2 = 〈V2,E2〉�ü�ã"

1 eV1 ∩ V2 = ∅§K¡G1�G2´Ø��¶

2 eE1 ∩ E2 = ∅§K¡G1�G2´>Ø��§½>Ø­�"
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ã�Ä�Vg

ã�$�

½½½ÂÂÂ
�G1 = 〈V1,E1〉,G2 = 〈V2,E2〉þ�Ã�á:�ã"

1 ¡±E1 ∪ E2�>8§±E1 ∪ E2¥>'é�º:|¤�8Ü�º:
8�ã�G1�G2�¿ã§P�G1 ∪ G2"

2 ¡±E1 ∩ E2�>8§±E1 ∩ E2¥>'é���º:|¤�8Ü�
º:8�ã�G1�G2��ã§P�G1 ∩ G2"

3 ¡±E1 − E2�>8§±E1 − E2¥>'é���º:|¤�8Ü�
º:8�ã�G1�G2��ã§P�G1 − G2"

4 ¡±E1 ⊕ E2£⊕�é¡�$�¤�>8§±E1 ∪ E2¥>'é��
�º:|¤�8Ü�º:8�ã�G1�G2��Ú§P�G1 ⊕ G2"

�G1 = G2�§G1 ∪ G2 = G1 ∩ G2 = G1(G2)§G1 − G2 = G2 − G1

= G1 ⊕ G2 = ∅£�ã¤¶
�G1�G2>Ø­�§G1 ∩G2 = ∅§G1−G2 = G1§G2−G1 = G2§
G1 ⊕ G2 = G1 ∪ G2"
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ã�Ä�Vg

ã�$�

½½½ÂÂÂ
�G1 = 〈V1,E1〉,G2 = 〈V2,E2〉�ü�Ø�Ã�ã"¡±V = V1 ∪ V2

�º:8§±E = E1 ∪ E2 ∪ {(u, v)|u ∈ V1 ∧ v ∈ V2}�>8�ãG�

G1�G2�éã§P�G = G1 + G2"

d½Â��Kr + Ks = Kr+s�Nr + Ns = Kr ,s"
e|V1| = n1§|E1| = m1§|V2| = n2§|E2| = m2§Kéã¥º:ên =

n1 + n2§>êm = m1 + m2 + n1n2"
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ã�Ä�Vg

ã�$�

½½½ÂÂÂ

�G1 = 〈V1,E1〉,G2 = 〈V2,E2〉�ü�Ã�{üã"¡±V = V1 × V2�

º:8§±E = {(〈ui , uj〉, 〈vk , vs〉)|〈ui , uj〉, 〈vk , vs〉 ∈ V1 × V2 ∧ (ui =

vk ∧ uj�vs�� ∨ uj = vs ∧ ui�vk��)}�>8�ãG�G1�G2�È

ã§P�G = G1 × G2"

e|V1| = n1§|E1| = m1§|V2| = n2§|E2| = m2§KÈã¥º:ên =

n1n2§>êm = n1m2 + n2m1"
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ã�$�

^0, 1©OL«K2�ü�à:§-

Q1 = K2,

Q2 = K2 × Q1,

· · ·
Qk = K2 × Qk−1, k ≥ 3

K¡Qk�k-�Nã"
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Ï´�£´

ã

ã�Ä�Vg

ÏÏÏ´́́���£££´́́
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Ï´�£´

Ã�ã¥�Ï´�£´

½½½ÂÂÂ

�G�Ã�I½ã§G¥º:�>��OS�Γ = vi0ej1vi1ej2 · · · ejl vil¡
�º:vi0�º:vil�Ï´§Ù¥vir−1 , vir �ejr�à:§r = 1, 2, · · · , l§
vi0 , vil©O¡�Γ�©:Úª:§Γ¥>êl¡�Γ��Ý"evi0 = vil§K
¡Ï´Γ �£´"
eΓ�¤k>�É§K¡Γ�{üÏ´§d�evi0 = vil§K¡Γ�{ü
£´"
eΓ�¤kº:£Øvi0�vil�U�Ó	¤�É§¤k>��É§K¡Γ
�Ð?Ï´§½¡Γ��^´»§d�evi0 = vil§K¡Γ�Ð?£´½
�§¿ò�Ý�Ûê��¡�Û�§�Ý�óê��¡�ó�"
eΓ¥k>­EÑy§K¡Γ�E,Ï´§qd�evi0 = vil§K¡Γ�

E,£´"

k�ã¥Ï´!£´9Ù©a�½Â�Ã�ãaq§�´5¿k�ã
¥Ï´�£´¥k�>�����5§=3Γ = vi0ej1vi1ej2 · · · ejl vil¥§
vir−17�ejr�©:§
vir7�ejr�ª:§r = 1, 2, · · · , l§¿�Ð?£´
�{¡��"
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Ï´�£´

Ï´�£´�L«{

½Â¥Ï´££´¤L«�º:�>��OS�§Ød�	�kXe
�{B�{L«Ï´�£´µ

1 ^>�S�L«Ï´££´¤"þ�½Â¥�Γ = vi0ej1vi1ej2 · · ·
ejl vil�±L«�ej1ej2 · · · ejl"

2 3{üã¥^º:�S�L«Ï´££´¤"c¡�Γ3{üã
¥�L«�vi0vi1 · · · vil"

3 �
�Ñ�I½ã¥�Ï´££´¤§ò�I½ãkI¤I½
ã§½�I½¤¦Ï´££´¤§,�2�ÑÏ´££´¤"

4 òã¥�Ï´££´¤3ã	­#xÑ"
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Ï´�£´

ã�±����

½½½ÂÂÂ

3¹��Ã�{üãG¥§¡G¥�����Ý�G�±�§P

�c(G )§¡G¥�á���Ý�G���§P�g(G )"

~~~

Ã���ãKn(n ≥ 3)�±��n§���3"

���ÜãKn,n(n ≥ 2)�±��2n§���4"
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Ï´�£´

Ï´�£´�5�

½½½nnn

3n�ãG¥§elº:vi�vj£vi 6= vj¤�3Ï´§Klvi�vj �3�

Ý�u�un − 1�Ï´"

íííØØØ

3n�ãG¥§elº:vi�vj£vi 6= vj¤�3Ï´§Klvi�vj �3�

Ý�u�un − 1�´»"

½½½nnn

3n�ãG¥§e�3lº:vi�g��£´§K�3lvi�g��Ý

�u�un�£´"

íííØØØ

3n�ãG¥§e�3lº:vi�g��{ü£´§K�½�3vi�g

���Ý�u�un�Ð?£´£�¤"
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Ï´�£´

*�´»{

�G = 〈V ,E 〉�n�Ã�ã§E 6= ∅§�Γl = v0v1 · · · vl�G¥��^´

»§e©:v0�Γl 	�,º:��§ÒòTº:9'é�>*�Γl¥

5§e#´»�©:��#�´»	�º:��§Ò2ò§9Ù�'

é�>*�#�´»¥5§���#�´»§UYù�L§§���

�¤�´»�©:Ø�Ù§¤k´»	�?Ûº:����§�ª�

��´»�Γl+k = v0v1 · · · vl+k§k ≥ 0"2éΓl+k�ª:vl+kUYþã

L§§��ª���´»�Γl+k+r = v0v1 · · · vl+k+r§k, r ≥ 0§§�©

:v0�ª:vl+k+rØ�Γl+k+r	�?Ûº:��"K¡Γl+k+r�/4�

´»0§¿¡^�E4�´»y²½n½·K��{�/*�´»

{0"

aq/§�±3k�ãD¥�E/4�´»0§�I5¿§�l´»

�©:v0*��§I�éΓ 	����v0�º:§
l´»�ª:vl*

��§I�éΓ	���uvl�º:"
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*�´»{

~~~

�G�n£n ≥ 3¤�Ã�{üã§δ(G ) ≥ 2§y²G¥�3�Ý�u�

u3��"
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*�´»{

~~~

�D = 〈V ,E 〉�k�{üã§δ(D) ≥ 2§�δ−(D) > 0§δ+(D) > 0§

y²D¥�3�Ý�u�umax{δ−(D), δ+(D)}+ 1��"
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