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On a Theorem h Gro?h Theory -. 

An error i n  the proof ef a thewem given in Ref. 1 is pointed clut and a correct proof is 
provided. 

Seshu-and Reed have proved t h e  follawing theorem in their book ': 
If E Is a connected graph af v vcrtices and 0, is  a sibgraph of G a i th  v - 1 elem- 

ents and c o h l d n i n ~  no olrcuits, tben G ,  is a tree of G. 
In th is  correspondence, we first point out an error in the  proof of the above t h e e  

Tern and then provide a correct woof. 
 his theorem w i l l  be true i f  it can be shown that: 

(1) G, contains u vertices, and 
(2) G, is connected. 

In their proof, seshu.and Reed first state that Gg contuins all the v vertices of  C 
,ns 2)-  I and then establish (2).   hey then argue that shce  G, is connected, conta' 

elements arid no c i rc~ i t s ,  it Is i t s  own tree end heace contains v vertices. T h u s  they 
establish (2) assuming (I) to be true and the11 establish ( I) assuming ( 2 )  t o  be true. 
Si.nce ( I )  and (2) should be proved independently, the proof m given i n  Ref. 1 is not 
valid, The following comments are atso in order: 

( i )  by definition [def. 1-4 In Ref. 11, a s u b ~ r e p h  G, of s! c o n n ~ c t e d  graph G 

consists of a subset of edges (and hence p.1~0 the vertices J w h i c h  tl:r.se edjies ,are 
incident) of G. Thus  eccotdiril: t o  t h i s  del ini t ion G ,  need not, in ~ e n t - t ~ l ,  conlain 
dl the vertices of G ,  Hence equation (2-5)  used i n  R e f .  1 is rnt  correct. . , 

(ii) Suppose we define that a subgraph G, of  a graph cons i s t s  of all t h e  vertices 
of G m d  a subset  o i  edges of G. Then equation i ? - S )  is car1 ect. However, i n  such a 
case, the statements 'Now G, i s  i t s  own tree el![: ,::jntains L%- l elcrnents. Bence G, 
contains v vertIces . , , are not necessary. Thik  latter definition of a subgraph i s  not 
the usual one. Such a definition, though co~ivenic~t ,  for the proof of t h i s  theorem. wi l l  
lead to difiicultles in the development of other results of graph theory. 

Thus a correct proor of the theorem is cal led for. This  is detailed as followg: 
Let G, consist of p maximal connected subgraphs. Let sl, s,, s,, . . . , s, be the num- 
ber of vertices In s i .  since s, is connected and contains no circuits si is i t s  o w n  tree. 
Hence s, contains v.; 1 elements. Thus G, contains v*  - p elements where 

&. 

Since, by hypothesis. G, contatns v -  l elements. rue get 

Hence 

However. v* d .r and hence w e  get from ( 2 )  
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Hence from (3) and (4) it follows that p = 1. Thus G, is connected. 

S i ~ c e  p = 1 we get from (1) 

Hence G, contains all the p, vertices. Thus follows the proof of the theorem, 
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