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ëÏÃ£´£�ù£´þ�Ð?£´½{ü£´§Ø¹E,£´¤�
Ã�ã¡�Ã�ä§~^TL«ä§eÃ�ãG��kü�ëÏ©|§
�z�ëÏ©|Ñ´ä§K¡G�Ü�"²�ã¡�²�ä"
�T = 〈V ,E 〉���Ã�ä§é?¿v ∈ V§ed(v) = 1§K¡v�T

�ä�§ed(v) ≥ 2§K¡v�T�©|:"eT�²�ä§KTQÃ

ä�§�Ã©|:"
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�G = 〈V ,E 〉�n�m^>�Ã�ã§Ke¡�·K�dµ

1 G´ä£ëÏÃ£´¤¶

2 G¥?�º:�m�3����^´»¶

3 G¥vk�§�m = n − 1¶

4 G´ëÏ�§�m = n − 1¶

5 G´ëÏ�§�G¥?Û>þ�x¶

6 G¥vk�§�3G¥?�ØÓº:u, v�mOV>(u, v)§¤�ã
¹������"
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�T´n��²��Ã�ä§KT��kü¡ä�"
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1�©|:�Xn − 1¡ä��n�Ã�ä¡�n�(/ã§Ù©|:¡

�(%"~^SnL«n�(/ã"
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�T´Ã�ãG�fã��ä§K¡T�G�ä§eT´G�)¤fã

¿��ä§K¡T�G�)¤ä"é?¿�>e ∈ E (G )§ee ∈ E (T )§

K¡e�T �ä{§ÄK¡e�T�u§¿¡G [E (G )− E (T )]�T�{

ä§P�T"

5¿µ3d½Â¥TØ�½´ä"
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Ã�ãGäk)¤ä��=�G´ëÏ�"
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1 �G�n�m^>�Ã�ëÏã§Km ≥ n − 1"

2 �T´n�m^>�Ã�ëÏãG���)¤ä§KT�{äT ¥
¹m − n + 1^>"

3 �T´ëÏãG���)¤ä§T�T�{ä§C�G¥?¿�
�§KE (T ) ∩ E (C ) 6= ∅"

~~~

�G ′´Ã�ëÏãG�Ã�fã§KG¥�3)¤äT¹G ′¥¤k>"
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�T´Ã�ëÏãG���)¤ä§e�T�?¿�^u§KT ∪ e¥¹

G��¹�^uÙ{>þ�ä{��§�ØÓ�uéA��ØÓ"
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�T´n�m^>�Ã�ëÏãG���)¤ä§e′1, e
′
2, · · · , e′m−n+1�T

�u§Cr´TV\e′r�)�G¥�¹ue′rÙ{>þ�ä{��§¡Cr�
GéAT�ue′r�Ä�£´½Ä��§r = 1, 2, · · · ,m − n + 1§¿¡
{C1,C2, · · · ,Cm−n+1}�GéAT�Ä�£´XÚ§¡m − n + 1�G�

��§P�ξ(G )"

n�m^>�Ã�ëÏãG�ØÓ)¤äéA�Ä�£´XÚ�UØ

Ó§�Ä�£´XÚ¥���êþ�G���ξ(G )"
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�T´ëÏãG���)¤ä§e�T��^ä{§KG¥�3�¹ä

{e§Ù{��þ�u��8§�e1, e2´T�ØÓ�ä{§K§�éA

��¹�^ä{��8´ØÓ�"
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�T´n�ëÏãG���)¤ä§e′1, e
′
2, · · · , e′n−1�T�ä{§Sl�G

��¹ä{e′l��8§K¡Sl�G�éA)¤äTdä{e′l�)�Ä�

�8§l = 1, 2, · · · , n − 1§¿¡{S1,S2, · · · ,Sn−1}�GéAT�Ä��

8XÚ§¡n − 1�G��8�§P�η(G )"

ëÏãG�ØÓ)¤äéA�Ä��8XÚ�UØÓ§�Ä��8¥

����êþ�η(G )"
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On Board



8ÜØ�ãØ1��ù ä

)¤ä

I½Ã�ã¥)¤ä�ê

�G = 〈V ,E 〉�Ã�ëÏã§V = {v1, v2, · · · , vn}§=G´º:I½^
S�I½ã§�T1,T2´G�ü�)¤ä§eE (T1) 6= E (T2)§K@�

T1�T2´G�ØÓ)¤ä§3d¿Âe§PG�)¤ä�ê�τ(G )"

½½½nnn

�G = 〈V ,E 〉�n�Ã�ëÏI½ã£V = {v1, v2, · · · , vn}¤§KéG

�?¿��>eþkτ(G ) = τ(G − e) + τ(G\e)"

~~~

O�eã¥¤k)¤ä��ê"

v5 

v4 

v3 

v2 
v1 
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�G�n�Ã���I½ã�§ke¡½nµ
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τ(Kn) = nn−2(n ≥ 2)§Ù¥Kn�n�Ã���I½ã"

~~~

eã�K8���)¤ä§¦§éA���6�S�"

v5 

v4 

v3 

v2 
v1 

1 

7 

6 

8 2 

3 

4 
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�Ã�I½ãG = 〈V ,E 〉Ã�áº:§V = {v1, v2, · · · , vn}§E =
{e1, e2, · · · , em}"eò∅�w¤G�>�Ñfã§KG�k2m�ØÓ�
>�Ñfã§¿�G1,G2, · · · ,G2m�2m�>�Ñfã§PΩ = {G1,G2,

· · · ,G2m}"�gi = G [ei ]§i = 1, 2, · · · ,m§¿PM = {g1, g2, · · · , gm}§
Kk

½½½nnn

Ωé�Ú$�9ê¦$�µ0 • Gi = ∅, 1 • Gi = Gi , i = 1, 2, · · · , 2m§�

¤ê�F = {0, 1}þ�m��5�m§M�Ù)¤�8"
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�G���Ã�ã§¡G¥�½k��>Ø���¿��´§5½∅
��´"
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�T´n�m^>�Ã�ëÏãG���)¤ä§Ck´éAue′k�Ä�
£´§k = 1, 2, · · · ,m − n + 1§K?¿�r(1 ≤ r ≤ m − n + 1)^ue′i1 ,

e′i2 , · · · , e
′
ir
þ3Ci1

⊕
Ci2

⊕
· · ·

⊕
Cir¥§Ù¥

⊕
�ã�m��Ú$

�"

½½½nnn

�C1ÚC2´Ã�ãG¥�?¿ü�£´£Ð?�½{ü�¤§K�

ÚC1

⊕
C2 �G¥�´"

íííØØØ

�C1ÚC2´Ã�ãG¥�ü��´§KC1

⊕
C2 �G¥�´£=�´é

�Ú$�µ4¤"
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�G�Ã�ëÏã§T�G�?¿��)¤ä§KG¥?�£´£Ð?

�½{ü�¤½�T�Ä�£´½�eZ�Ä�£´��Ú"
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1 Ã�ëÏãG¥?��´½�,�)¤ä�Ä�£´§½�eZ
�Ä�£´��Ú"

2 �G´n�m^>�Ã�ëÏã§�G¥ks�£´£Ð?�½{ü
�¤§Km − n + 1 ≤ s ≤ 2m−n+1 − 1"

3 �G´n�m^>�Ã�ëÏã§�G¥ks��´£¹∅¤§K
s = 2m−n+1"



8ÜØ�ãØ1��ù ä

�´�m

�´�m

½½½nnn

�G�n�m^>�Ã�ëÏã§�C��G¥�´£¹∅¤|¤�8
Ü§KC�´Ω�m − n + 1��f�m§Ù¥Ω´G�¤k>�Ñfã

�8Ü"
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�G = 〈V ,E 〉���Ã�ã§V1 ⊂ V�V1 6= ∅§PV = V − V1§¡

{(u, v)|u ∈ V1 ∧ v ∈ V1}�G ¥���ä8§P�E (V1 × V1)§{P

�(V1,V1)"
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ëÏãG¥z��8���¹G�z�)¤ä���ä{"
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�G´n�m^>�Ã�ëÏã§T´G���)¤ä§Sb�TéA�Ä
��8XÚ§Kéu?¿�Si1 ,Si2 , · · · ,Sik ∈ Sb§7k§�éA�ä{

e′i1 , e
′
i2
, · · · , e′ikþ3Si1

⊕
Si2

⊕
· · ·

⊕
Sik¥§Ù¥

⊕
�é¡�$�"
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�S1,S2�Ã�ãG�ü�ä8§KS1
⊕

S2�G¥ä8§Ù¥
⊕
�é¡

�$�"
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�G�Ã�ëÏã§T�G�?¿��)¤ä§KG¥?�ä8½�T

�Ä��8§½�eZ�Ä��8�é¡�8"
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ek�äT´²�ä½T¥k��º:�\Ý�0§Ù{º:�\Ýþ
�1§K¡T��ä"\Ý�0�º:¡�ä�§\Ý�1ÑÝ�0�º
:¡�ä�§\Ý�1ÑÝØ�0�º:¡�S:§S:Úä�Ú¡�

©|:"lä��T�?�º:v�Ï´£´»¤�Ý¡�v��ê§

�ê���º:��ê¡�äp"
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�T����ä§vi , vj ∈ V (T )§evi��vj§K¡vi´vj�yk§vj´
vi���§evi���vj§K¡vi´vj�I�§vj´vi��f¶evj , vk�

I��Ó§K¡vjÚvk´73"
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eò�äT��ê�Ó�º:ÑI½þgS§K¡T�kSä"
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�T����ä"

1 eT�z�©|:�õkr��f§K¡T�r�ä¶

2 eT�z�©|:TÐkr��f§K¡T�r��Kä¶

3 eT´r��Kä�z�ä���êþ�äp§K¡T�r����
Kä¶

4 eT´r�ä��kSä§K¡T�r�kSä¶

5 eT´r��Kä��kSä§K¡T�r��KkSä¶

6 eT´r����Kä��kSä§K¡T�r����KkSä"
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�T����ä§v ∈ V (T )§¡v9Ù����ÑfãTv�T�±v�

��fä"

2��KkSä�z�©|:�ü��f�Ñ�fä©O¡�T©|:

��fä Úmfä"
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é���ä�z�º:Ñ�¯���¯�g¡�±i���ä"�T
´��2��KkSä§Uéä�!�fä!mfä�ØÓ�¯^SÌ
�k±e3«±i�{µ

1 k�fä§2ä�§2mfä�±i�{§¡�¥S±i¶

2 kä�§2�fä§2mfä�±i�{§¡�cS±i¶

3 k�fä§2mfä§2ä��±i�{§¡��S±i"
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1 ��Ã�äTk5¡ä�§3�2Ý©|:§Ù{�©|:Ñ´3Ý
º:§¯T�kA�º:ºxÑ¤k�Ó���U�T"

2 -v1, v2, · · · , vn´�½(:§d1, d2, · · · , dn´�½�ê§÷
v
∑

di = 2n − 2, di ≥ 1"y²38ÜV = {v1, v2, · · · , vn}þ÷
vd(vi ) = di , i = 1, 2, · · · , n�ä�ê8´

(n − 2)!

(d1 − 1)! · · · (dn − 1)!
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