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eãH = (V (H), E(H)) �?¿��óf8 R ⊆ V (H), H k��)¤ëÏfãHR, ¦�

O(HR) = S, KH ´�òU�. Catlin y²?¿ã G Ñk���üü:Ø��4��òUf

ã�8Ü. G ��{P� G′, ´ò G ¥�z��4��òUfãÂ ¤��:����ã. e

G = G′, K G ´®�{�. 3�©¥Ì��x�»�3 �k�>�®�{ã. e�>´�²��,

K G ∼= S′n,m; ÄK, Ø 1 Ý:	Ù{:Ñ3���Ñi-�, i ∈ {4, 5}.
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Abstract

A graph H = (V (H), E(H)) is collapsible if for every subset R ⊆ V (H) with |R| even,
H has a spanning connected sungraph HR such that O(HR) = R. Catlin showed that

every graph G has unique collection of pairwise vertex-disjoint maximal collapsible

subgraphs. The reduction of G, denoted by G′, is the graph obtained from G by

contracting each maximal collapsible subgraphs into a single vertex. A graph G is

reduced if G = G′. In this article, we characterize the reduced graphs of diameter

three and having cut edges. If the cute edge is nontrival, then G ∼= S′n,m, otherwise, all

vertices in an induced i-cycle, except 1 degree vertices, i ∈ {4, 5}.
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1. Úó

�©÷^Bondy ÚMurty [1]¥½Â�ÎÒÚâ�. �ãG = (V (G), E(G)) , ^V (G)!E(G) ©

OL«ãG�º:8!>8. ^|V (G)|Ú|E(G)|©OL«ãG�º:êÚ>ê. ãG�º:v �Ý

´�G ¥�v 'é�>�ê8, P�dG(v). ãG ���ÝP�δ(G) = min{dG(v) : v ∈ V (G)}. é
u:8S ⊆ V (G), ^G[S] L«ãG ¥dS �Ñ�fã. H ⊂ G L«H ´G �ýfã. �>e = xy,

eG− e ØëÏ, K¡ù^>��>. eëÏãG í��>�)�z�ëÏ©|Ñ��kü�:, K

¡�>e ´�²��, ÄK¡�²��. �X ⊆ V (G), eX ¥�?¿ü:Ø´���, K¡X ´Õ

á8. D1(G) L«¤k1 Ý:�8Ü. �v ∈ V (G), NG(v) L«�v ¤��:�8Ü. eS ⊆ V (G),

NG(S) L«8ÜG− S �S ¥�z��:¤���:�8Ü. é>8X ⊆ E(G), G/X ´lãG ¥

Â X �¤k>, ¿íØ¤/¤�g�.

���ÜãK1,n−1 Ò´n�(ã,P�Sn. ^�^>Êëü�(ãSn ÚSm �¥%¤�¤�n+

m+ 1 �{üã¡�n+m+ 1 �V(ã, P�S′n,m. K ′2,t(u, u
′, u′′) ´l�����ÜãK2,t(u, u

′)

V\����u′ ���#º:u′′ ¤���ã. -Sm,l ´lK2,m(u, u′) ÚK ′2,l(w,w
′, w′′) ¥, ©O
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òu Úw, u′ Úw′′ Ê¤��:¤/¤�ã.äNXã 1¤«.

Figure 1. Sn, S
′
n,m, Sm,l, P

ã 1. Sn, S
′
n,m, Sm,l, P

·�^dist(u, v) L«ãG ¥u Úv ü:�ål. ãG ��»P�diam(G), ½ÂXe:

diam(G) = max
u,v∈V (G)

dist(u, v).

éã G, ^ O(G) L« G ¥¤k�ÛÝ:8. XJ O(G) = ∅, @o¡ G ´î.ã. XJ G k

��)¤î.fã, K¡§´�î.�. �H ´��ã, XJéuV (H) �?Û��óf8 R, H Ñ

k��)¤ëÏfãHR ÷vO(H) = R, @o¡H ´�òU�. Ïd, K1 Q´�î., q´�ò

U. ·�^ CL Ú SL ©OL«d�òUãÚ�î.ã|¤�8Ü. w, CL ⊆ SL. ~X, Ct(t ≥ 4)

´�î.�Ø´�òU�.

3 [2]¥, Catlin y²
?¿��ãG Ñ�±y©�eZ�üüº:Ø���4��òUf

ãH1, H2, · · · , Hc, ¦�∪c
i=1 V (Hi) = V (G), ¿�ù«y©´���. ãG ��{ãP�G′, ´�

òG �z�Hi Â ���º:vi ¤���ã(1 ≤ i ≤ c). XJG = G′, @o¡ G ´��®�{ã.

Ïd, Q´®�{ãq´�òUã�ã�kK1.

Catlin y²3 [2]¥y²
Xe(Øµ

½nA (Catlin [2])

(1) G ´®�{ã��=�G ¥vk�²���òUfã.

(2) XJG ´®�{ã, KG Ø¹K3 ��fã, �δ(G) ≤ 3 �{üã.

(3) eH ´G ��òUfã, KG ´�òU���=�G/H ´�òU�.

�»�2 �®�{ãd6ôï�Ç�<3 [3]¥��)û,X½nA ¤«.

½nB (Lai [3]) �G ´�»�2 �®�{ã, Ke�TÐ��¤á.
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(a) G ∼= K1,t, t ≥ 2;

(b) G ∼= K2,t, t ≥ 2;

(c) G ∼= Sn,l, n,m ≥ 1;

(d) G ∼= P , P´�AÜã.

�©�Ì�(ØXe:

½n 1.1. e�»�3 �®�{ãG �k�>e = uv, K:

(i) eG ¥�3�²���>e, KG ´V(ã;

(ii) eG =k²��>e, KØ1 Ý:	, Ù{¤k:Ñ3��i-�, i ∈ {4, 5}. d	, |NG(D1(G))| ≤
2, �Ò¤á�, ��=���:´v, ,	��:´v ��:.

2. Ì�(Ø�y²

y². eG�3�²���>,�Ù�e,KG−ekü��²��©|,��G1ÚG2. k|V (Gi)| ≥ 2,

i ∈ {1, 2}. é?¿x ∈ NG1
(u), 9?¿y ∈ NG2

(v) kdG(x) = dG(y) = 1. ÄK, �3:x1 ∈ V (G1),

¦�xx1 ∈ E(G1), dG ´®�{ã,�â½nA �(2), Kx1u /∈ E(G1), @odist(x1, u) = 2. l,

dist(x1, y) = dist(x1, v) + dist(v, y) ≥ 3 + 1 = 4.

�diam(G) = 3 gñ. ÏddG(x) = 1. Ón��dG(y) = 1. nþ, G1
∼= K1,t1 , G2

∼= K1,t2 , t1 Út2

´?¿��ê. lG ´V(ã.

eG ¥vk�²���>, @o�e ´�^²���>. ddiam(G) = 3, KG − e Ø¬kü
�²��©|. Ïde¡�I�ÄTk��²��©|. =�>e þÙ¥��:�Ý�1, Ø�

�dG(u) = 1. w,, uv ´'uv ��^]!>, e�k�Ý:, ��w , �vw /∈ E(G) �, K:w �

U´v �,��:�]!>. ÄK, dist(v, w) ≥ 3. @ok

dist(u,w) = dist(u, v) + dist(v, w) ≥ 1 + 3 = 4.

�diam(G) = 3 gñ. Ïd, �ow ´�v ���1 Ý:, �o´'uv �,��:�1 Ý:. e?¿

ü��Ý:w1 Úw2 ÑØ´�v ���1 Ý:, KNG(w1) = NG(w2). ÄK, �w1v1 ∈ E(G), w2v2 ∈
E(G), Ù¥v1, v2 ∈ NG(v). kdist(w1, v) = dist(w2, v) = 2. dG ´®�{ã, KNG(v) ´Õá8,

Ïddist(v1, v2) ≥ 2. l

dist(w1, w2) = dist(w1, v1) + dist(v1, v2) + dist(v2, w2) ≥ 1 + 2 + 1 = 4.

�diam(G) = 3gñ. Ïd,¤k�1Ý:¤���:Øv	,�õk���áuNG(v). =|NG(D1(G))|
≤ 2, �Ò¤á�, ��:´v, ,	��:´v ��:. d	, ?¿y ∈ V (G) − D1(u) − v,

dist(y, v) ≤ 2. ÄK, dist(u, y) = dist(u, v) + dist(v, y) ≥ 4. ddG(y) ≥ 2, K�3:y1 ∈ NG(y),

b�dG(y1) ≥ 2, Kdist(y, v) ≤ 2. dNG(v) ´Õá8, Kdist(y, v) = 1 Údist(y1, v) = 1 Ø�UÓ

�¤á. edist(y1, v) = dist(y, v) = 2, Ky 3��5-�þ. edist(y1, v) = 2 �dist(y, v) = 1, ½

ödist(y1, v) = 1 �dist(y, v) = 2, Ky 3��4-�þ. w,, v �3i-�þ, i ∈ {4, 5}.
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3. (Ø

�©Ì��x�»�3 �k�>�®�{ã�(�5�. ®�{ã3ïÄ�î.¯K¥å�'

��^. d	, ���»�®�{ã��±^5)û�
V�CX¯K.
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