
ABSTRACTS OF THESES 

M a r t i n Eugene Muldoon, P h . D . , S ingular i n t e g r a l s 
whose k e r n e l s involve c e r t a i n S t u r m - L i o u v i l l e funct ions , 
U n i v e r s i t y of A l b e r t a , Edmonton , A lbe r t a , 1966. ( S u p e r v i s o r : 
L . Lo rch ) 

The p r i n c i p a l object of s tudy h e r e i s the behav iou r , a s 
v -+- oo , of the i n t e g r a l 

/
oo 

f(t) w(v, t -x) dt , 
00 

a 

w h e r e -oo< a < x < oo, and for each v > 0 , w(v, t) i s a su i t ab ly 
n o r m a l i z e d solut ion, van i sh ing at oo , of the d i f f e ren t i a l equa t ion 

(2) d 2 w / d t 2 = [ v
2 t + q(t)] w . 

We a s s u m e tha t q(t) i s cont inuous for a - x <_ t < oo , and that 
A I O 

J 11 q(t) | dt e x i s t s , 
a - x 

The following is a s impl i f ied f o r m of one of the m a i n 
r e s u l t s . L e t f(t) be defined on a <_ t < oo , w h e r e -oo< a < 0 , 
and suppose tha t (i) f s L(a, oo) , (ii) f(0+) e x i s t s , and (iii) 
f e BV[a, 0] ; then 

(3) lim J00 Ht) w(v,t) dt = ff(O-) + ff(0 + ) . 
v~**oo a 

We c o n s i d e r app l i ca t ions of (3) to i n t e g r a l s involving 
s o m e we 11-known s p e c i a l funct ions which sa t is fy , on mak ing 
a p p r o p r i a t e changes of v a r i a b l e , d i f f e ren t i a l equa t ions of type 
(2) . The s p e c i a l c a s e q(t) = 0 c o r r e s p o n d s to w(v, t) = 

2 / 3 2 / 3 
v Ai (v t) , with the u s u a l no ta t ion for the Ai ry funct ion. 

We show that if w(v, t) i s g iven by this e x p r e s s i o n in­
volving the A i ry Func t ion , hypo thes i s (iii) in the above t h e o r e m 
cannot be weakened to: (iii1) f(O-) e x i s t s . This t h e r e f o r e r a i s e s 
the ques t i on of the s u m m a b i l i t y analogue of (3). It t u r n s out that 
the r e s u l t c o r r e s p o n d i n g to (3) ho lds under h y p o t h e s e s (i), (ii) 
and (i i i1) , p rov ided w(v, t) in (3) i s r e p l a c e d by i t s C e s à r o (C, k) 
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m e a n , k > 1/2 , and p r o v i d e d the i n t e g r a l s involved in the (C,k) 
p r o c e s s e x i s t . Th i s r e s u l t i s not val id for k = 1/2 , a t l e a s t in 

2 /3 2 / 3 
the c a s e w(v, t) = v Ai(v t) . 

We show tha t when f be longs to a su i t ab l e c l a s s of func­
t ions and p > 0 , the Gibbs p h e n o m e n o n i s exhibi ted at the po in t 
x = 0 by 

J°°f(t) vP Ai[vP ( t -x)]dt . 
a 

We c o n s i d e r s o m e a s p e c t s of the Gibbs p h e n o m e n o n as exhibi ted 
by th is e x p r e s s i o n , in the c a s e of (C, k) s u m m a b i l i t y , k > 0 . 

M o r t o n A b r a m s o n , P h . D . , E n u m e r a t i o n Methods in 
C o m b i n a t o r i a l A n a l y s i s , McGi l l U n i v e r s i t y , May 1967 . 
( S u p e r v i s o r : W . O . J . M o s e r ) 

Many e l e m e n t a r y p r o b l e m s ex i s t in C o m b i n a t o r i a l 
A n a l y s i s which e i t h e r have not been solved or a r e solved by us ing 
compl i ca t ed d i f f e rence equa t ions and a l g e b r a . E l e m e n t a r y c o m ­
b i n a t o r i a l m e t h o d s a r e given in the t h e s i s which so lve a l a r g e 
n u m b e r of s u c h p r o b l e m s . One such c l a s s i s the c h e s s b o a r d 
p r o b l e m s . F o r e x a m p l e , a s i m p l e c o m b i n a t o r i a l so lu t ion is 
g iven for the Rook-k ing p r o b l e m : In how m a n y ways can n k ings 
be p laced on an n X n b o a r d , one in e a c h row and c o l u m n so tha t 
no two a t t ack e a c h o t h e r ? A m o r e g e n e r a l p r o b l e m , the e n u m e r ­
a t ion of p e r m u t a t i o n s of d e g r e e n conta in ing exac t ly s of the 
2 ( n - p + l ) , p > 1 , s e q u e n c e s (1 , 2, 3, . . . , p), (2, 3 , 4 , . . . , p+1) , . . . , 
(n-p + 1, n -p+2 , n - p + 3 , . . . , n) a n d / o r (p, . . . , 3, 2, 1), 
(p+1, . . . , 4, 3, 2), . . . , (n, . . . , n - p + 3 , n -p+2 , n-p+1) i s g iven . 

Also f o r m u l a e a r e given for the so lu t ion of a c l a s s of 
p e r m u t a t i o n p r o b l e m s cal led " r e s t r i c t e d s e q u e n c e s " . Tha t i s , 
the n u m b e r of ways of choos ing k i n t e g e r s f r o m the n i n t e g e r s 
1,2, . . . , n sub jec t to c e r t a i n r e s t r i c t i o n s . F u r t h e r , e ach r e ­
s t r i c t e d cho ice c o r r e s p o n d s to a r e s t r i c t e d s e q u e n c e of B e r n o u l l i 
t r i a l s » G e n e r a l i z a t i o n s of s o m e of R i o r d a n ' s and K a p l a n s k y ! s 
f o r m u l a e and r e c u r r e n c e r e l a t i o n s a r e g iven . 
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