
F e r m â t , D e s c a r t e s , Wal l i s , B a r r o w , G r e g o r y and o t h e r s . Fol lowing 
the C h a p t e r on "Newton and L e i b n i z " a r e one on the 18th cen tu ry 
( " P e r i o d of Indec i s ion" ) and one on the 19th cen tu ry ( "R igo rous 
F o r m u l a t i o n " ) , which t o g e t h e r conta in c o m m e n t s on an equal ly 
i m p r e s s i v e l i s t of n a m e s . The conc lus ion s u m m a r i z e s both the i dea s 
which have p r o v e n fruitful and those which have h a m p e r e d the deve lop 
m e n t . But , a s the au tho r e m p h a s i z e s : " E a c h [notat ion] i s to be 
c o n s i d e r e d in the light of the m a t h e m a t i c a l and sc ient i f ic m i l i e u of 
the pe r i od in which it a p p e a r e d . " 

To p reven t m i s u n d e r s t a n d i n g s le t it be said aga in that the book unde r 
r ev iew i s not a h i s t o r y of a l l a s p e c t s and i m p l i c a t i o n s of the c a l c u l u s . 
Within i t s r e s t r i c t i o n s to the fundamenta l concep t s of d e r i v a t i v e and 
i n t e g r a l it p r e s e n t s a c l e a r and pa ins t ak ing examina t ion of the deve lop 
m e n t b a s i c to a l l f u r t h e r ex t ens ions and add i t i ons . It can be highly 
r e c o m m e n d e d to e v e r y s tudent of m a t h e m a t i c s , for he wi l l find in it 
what is r a r e l y combined to such a d e g r e e in a book on the h i s t o r y of 
m a t h e m a t i c s : h i s t o r i c a l i n fo rma t ion and c l a r i f i c a t i on of i m p o r t a n t 
b a s i c c o n c e p t s . 

C. J . Sc r i ba , U n i v e r s i t y of Toron to 

Mode rn P r o b a b i l i t y Theo ry and i t s App l i ca t i ons , by E. P a r z e n . 
John Wiley and Sons , Inc. , New York and London. 464 p a g e s . $10. 75. 

Th i s p l ea s ing book con ta ins a l a r g e v a r i e t y of t h e o r e t i c a l and 
appl ied r e s u l t s in p robab i l i t y . N e v e r t h e l e s s it i s so r e a d a b l e that one 
is s u r p r i s e d , when one h a s f inished i t , to r e a l i z e how m u c h has been 
c o v e r e d . The book s t a r t s with e l e m e n t a r y set t heo ry and occupancy 
p r o b l e m s , and ends with i n v e r s i o n t h e o r e m s for c h a r a c t e r i s t i c 
funct ions , and Lyapunov1 s condi t ion for the c e n t r a l l i m i t t h e o r e m . 
Obviously m a n y s tuden t s could r ead the beginning who could not get 
th rough to the end, but the plan of the book is that e l e m e n t a r y ca l cu lu s 
should be a l l that one n e e d s unt i l n e a r the end, and m o r e advanced 
t echn iques a r e only u s e d in the l a s t two c h a p t e r s . 

The plan is good but t h e r e m a y be a r g u m e n t about the c o n s i s t e n c y 
and s u c c e s s with which it i s c a r r i e d out. The a u t h o r i n t r o d u c e s 
p robab i l i ty in a cont inuum as e a r l y a s p o s s i b l e . Th i s g r e a t l y e n r i c h e s 
the co l lec t ion of appl ied p r o b l e m s , but it m e a n s tha t he m u s t face w e l l -
known diff icul t ies in developing the t h e o r y , and he has t a c k l e d t h e s e 
with ingenui ty: In C h a p t e r 4 he i n t r o d u c e s " N u m e r i c a l - V a l u e d Random 
P h e n o m e n a " but a p a r t f rom a b r i e f r e f e r e n c e and a p r o v i s i o n a l 
defini t ion he d e f e r s the not ion of a r a n d o m v a r i a b l e for a n o t h e r h u n d r e d 
p a g e s . F r o m C h a p t e r 4 o n w a r d s , h o w e v e r , he p r e s e n t s m a n y i n t e r e s t i n g 
r e s u l t s and p r o b l e m s on cont inuous d i s t r i b u t i o n s and t h i s i s w h e r e h i s 
di f f icul t ies beg in . Hi s deve lopmen t of the t h e o r y invo lves m e n t i o n i n g 
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B o r e l s e t s , and p h r a s e s like "it m a y be shown that . . . . " a p p e a r 
s e v e r a l t i m e s in th i s and l a t e r c h a p t e r s . The r e v i e w e r f e a r s that 
some people m a y be pat off by t h e s e r e m a r k s about top ics which 
a r e not fully t r e a t e d , and by the fact that r andom v a r i a b l e s a r e not 
defined unti l quite la te in the book. ' H o w e v e r , m o s t of t hese r e m a r k s 
can be ignored by a r e a d e r who is p r e p a r e d to accep t some r e s u l t s 
a s in tu i t ive , and a l s o m u c h b a s i c work on probabi l i ty laws is done 
e a r l y in the book in spite of the la te in t roduc t ion of the n a m e 
" r a n d o m v a r i a b l e " , 

The r e v i e w e r h a s some m i n o r c r i t i c i s m s . In the proof of the 
n o r m a l a p p r o x i m a t i o n to the b inomia l law the au thor c o n s i d e r s the 
n u m b e r X of s u c c e s s e s in n independent r epea t ed Be rnou l l i t r i a l s 
with p robab i l i ty p of s u c c e s s at each t r i a l . He w o r k s in t e r m s of 
the n o r m a l i z e d s u m s h given by h = (X - np) ( n p q ) " * ' , without 
s ta t ing w h e t h e r o r not h is bounded, a s n -*• oo . In fact one can 
allow h -* «3 p rov ided that h 3 n " ^ / ^ -*• 0 , without affecting th i s 
proof, while for l a r g e r h one could use the known "p robab i l i t i e s 
of l a r g e d e v i a t i o n s " o r " t a i l " e s t i m a t e s . 

The n u m b e r i n g of e x e r c i s e s and fo rmulae is somewhat 
r e p e t i t i v e . F o r example it i s convenient to use equat ion (4. 5) of 
page 62 to do " t h e o r e t i c a l e x e r c i s e " 4. 5 on page 65; and then on 
page 66, one finds " e x e r c i s e " 4. 5 s t i l l belonging to the same sec t ion . 
The condi t ions for the m a x i m a l t e r m of the b inomia l d i s t r i bu t ion in 
" t h e o r e t i c a l e x e r c i s e " 3. 4 of page 109 a r e r a t h e r awkward ly s ta ted . 
On page 230 the au tho r i nd i ca t e s that the law of l a r g e n u m b e r s 
j u s t i f i e s the u s e of the o b s e r v e d r e l a t ive f requency f of s u c c e s s e s , 
a s an e s t i m a t e of p , in a s y s t e m of Be rnou l l i t r i a l s . He then 
r e m a r k s r a t h e r boldly that " th i s e s t i m a t e b e c o m e s pe r fec t ly c o r r e c t 
a s the n u m b e r of t r i a l s b e c o m e s infinitely l a r g e " . 

In conc lus ion the r e v i e w e r would l ike to r e p e a t that th i s is an 
e n t e r t a i n i n g and s t imula t ing book which can be used with se l ec t ion 
by a c l a s s of l imi t ed background , and which should be v e r y r e w a r d i n g 
for m o r e advanced s tuden t s . F o r the advanced s tuden t s , the e a r l y 
in t roduc t ion of s imp le v e r s i o n s of top ics like Markov c h a i n s , and the 
l im i t t h e o r e m s of the l a s t two c h a p t e r s , a r e e spec i a l l y a t t r a c t i v e . 

W.A. O f N. Waugh, McGil l Un ive r s i ty 
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