
In the f i r s t c h a p t e r Venn d i a g r a m s a r e used to in t roduce the 
a l g e b r a of s e t s in an intui t ive m a n n e r up to the point of solut ion of 
equa t ions in Boolean a l g e b r a . Th i s a p p r o a c h is f o r m a l i s e d in the 
second c h a p t e r on an ax ioma t i c b a s i s and extended to the r e a l i s a t i o n 
of a Boolean a l g e b r a a s a symbol ic logic (Chap te r 3). T h e r e i s a 
l a r g e n u m b e r of e x a m p l e s and e x e r c i s e s ranging f rom rout ine 
computa t ions to p r o b l e m s in logic of the kind dev i sed by Lewis 
C a r r o l l . 

C h a p t e r s 4 -6 a r e a de ta i led app l ica t ion of Boolean a l g e b r a to 
switching c i r c u i t s , speci f ica l ly c i r c u i t s involving t w o - s t a t e dev ices 
such a s s imple s w i t c h e s , r e l a y s , d iodes , e t c . Beginning f rom 
s imple s e r i e s - p a r a l l e l c i r c u i t s the a l g e b r a i c m e t h o d s a r e ex tended 
to deal writh m o r e g e n e r a l ' b r i d g e ' c i r c u i t s and it i s shown how t h e s e 
m e t h o d s a s s i s t in the des ign of c i r c u i t s with a given output function. 
The u s e of r e l a y s (or s i m i l a r dev ices ) m a k e s feedback and ' m e m o r y ' 
p o s s i b l e ; then sequen t ia l c i r c u i t s ( c i r c u i t s with v a r i o u s given outputs 
in sequence) and r ecyc l ing c i r c u i t s can be c o n s t r u c t e d . F ina l ly , 
C h a p t e r 6 d i s c u s s e s some c i r c u i t s which will p e r f o r m a r i t h m e t i c 
o p e r a t i o n s on b i n a r y n u m b e r s . 

The book i s ca re fu l ly w r i t t e n and p a r t i c u l a r c a r e i s t aken to 
c lar i fy the b a s i c log ica l and m a t h e m a t i c a l c o n c e p t s . The n u m e r o u s 
e x a m p l e s and e x e r c i s e s (with some a n s w e r s ) he lp to m a k e th i s a 
useful in t roduc t ion to the app l i ca t i ons of Boolean a l g e b r a . 

J . D. Dixon, McGil l Un ive r s i t y 

N u m e r i c a l Methods for Science and E n g i n e e r i n g by RaIph G. 
Stanton. P r e n t i c e - H a l l , Englewood Cliffs , New J e r s e y , 1961. 
266 + xi i p a g e s . 

Th i s book i s w r i t t e n a s a text for a f i r s t c o u r s e in n u m e r i c a l 
a n a l y s i s sui table for s c i ence and e n g i n e e r i n g s tuden ts with a b a c k ­
ground of ca l cu lus and c o - o r d i n a t e g e o m e t r y . It i s b a s e d upon the 
au thor 1 s e x p e r i e n c e in p r e p a r i n g and t each ing such a c o u r s e to 
E n g i n e e r i n g P h y s i c s s tuden t s in t h e i r second y e a r at the U n i v e r s i t y 
of To ron to . 

The f i r s t t h r e e c h a p t e r s of the book a r e c o n c e r n e d with the 
inevi tab le finite d i f ference no ta t ions and f o r m u l a e , including a n ine -
page sec t ion on l ea s t s q u a r e s . In th i s connec t ion , a s ignif icant and 
i n t e r e s t i n g d i s t inc t ion is d rawn be tween p r o b l e m s of cu rve - f i t t i ng 
and r e g r e s s i o n . T h e s e c h a p t e r s migh t wel l have inc luded a d i s c u s ­
sion of the p ropaga t i on of e r r o r s in a d i f fe rence t ab l e , and of the use 
of such t a b l e s for checking the a c c u r a c y of t abu la ted funct ions . The 
four th c h a p t e r i s c o n c e r n e d with the solut ion of e q u a t i o n s , e s p e c i a l l y 
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po lynomia l s , and inc ludes d i s c u s s i o n s of i n v e r s e in te rpo la t ion , 
régula fa l s i , and Newton1 s method . The p r o b l e m s posed by 
mul t ip l e o r n e a r - m u l t i p l e roo t s and complex roo t s a r e square ly 
faced and d i s c u s s e d in some de ta i l . In n e a r l y eve ry c a s e , g raphs 
o r t ab l e s of the polynomial a r e used to obtain in i t ia l e s t i m a t e s of 
r o o t s . The fifth c h a p t e r dea l s with the summat ion of s e r i e s and 
the evaluat ion of definite i n t e g r a l s by finite difference m e t h o d s . 
It i nc ludes sec t ions on the E u l e r t r a n s f o r m a t i o n , a sympto t i c 
expans ions and the JLagrange s e r i e s . The r e m a i n d e r of the book 
t r e a t s p r o b l e m s of l i n e a r a l g e b r a notably m a t r i x i nve r s ion and the 
solution of l i n e a r s y s t e m s , and p r o b l e m s in o r d i n a r y and p a r t i a l 
d i f fe ren t ia l equa t ions . In i t i a l -va lue p r o b l e m s in o r d i n a r y di f fer­
en t ia l equat ions a r e unde r t aken by expans ions in s e r i e s , and the 
m e t h o d s of P i c a r d , A d a m s - B a s h f o r t h , Milne , and Runge-Kut ta . 
In view of the fact that the phenomenon of i l l -condi t ion ing is m e n ­
t ioned in connect ion with m a t r i x p r o b l e m s , and an i n t e r e s t i n g m e a n s 
of e s t i m a t i n g the condit ion of a m a t r i x i s given, it would s e e m 
r e a s o n a b l e to have included a d i s c u s s i o n of ins tab i l i ty with r e s p e c t 
to the m e t h o d s of A d a m s - B a s h f o r t h and Milne. Ce r t a in ly n u m e r i c a l 
e x a m p l e s of uns tab le r e c u r r e n c e fo rmulae m a y be found to i l l u s t r a t e 
the unfor tunate consequences of the c a r e l e s s appl ica t ion of t he se 
t echn iques . After some p r e l i m i n a r y d i s cus s ion of d e t e r m i n a n t s and 
m a t r i c e s , the m e t h o d s of e l imina t ion , r e laxa t ion and G a u s s - S e i d e l , 
a r e d e s c r i b e d for the solution of l i n e a r s y s t e m s . In the same 
context , the power method for the d e t e r m i n a t i o n of e i g e n - v a l u e s 
and v e c t o r s i s d e s c r i b e d . It i s unfor tunate that the Jacob i me thod 
i s not d e s c r i b e d at th i s point , a s m o s t of the e igenvalue p r o b l e m s 
m e t in p r a c t i c a l s i tua t ions a r e s y m m e t r i c , and th is method a d m i t s 
a s imple p r e s e n t a t i o n and jus t i f ica t ion . F ina l ly , a f t e r a c h a p t e r on 
d i f ference equa t ions and the analogy be tween summat ion and i n t e g r a ­
t ion, finite d i f ference me thods for the solution of o r d i n a r y and p a r t i a l 
d i f ferent ia l equat ions a r e in t roduced . This c h a p t e r i s b r ie f (16 p a g e s ) ; 
the me thod of solut ion used in m o s t of the e x a m p l e s i s re laxa t ion . 
The book conc ludes with a c h a p t e r on the p r i n c i p l e s of au toma t i c 
computa t ion . 

The chief v i r t u e s of th i s book a r e the c l e a r and conc i se s tyle 
in which it is w r i t t e n , the e legant way in which many formulae - e . g. 
the e r r o r fo rmulae in finite d i f ference in t eg ra t ion p r o c e d u r e s - a r e 
de r i ved , the n u m e r i c a l e x a m p l e s employed to i l l u s t r a t e eve ry method 
d e s c r i b e d , and the choice of useful and in s t ruc t ive e x e r c i s e s . It i s 
o r i en t ed t o w a r d s m a n u a l computa t ion in one fo rm o r a n o t h e r and 
con ta ins m u c h p r a c t i c a l advice on th is a r t . I ts only w e a k n e s s i s i t s 
t r e a t m e n t of a u t o m a t i c computa t ion . It is debatable whe the r o r not 
th i s topic should have been in t roduced a t a l l - but once the dec i s ion 
to include it was t aken , sufficient in format ion on the o rgan iza t ion of 
a c o m p u t e r and the p r e p a r a t i o n of p r o g r a m s should have been included, 
in the f i r s t c h a p t e r , to give the r e a d e r some feeling for , o r u n d e r -

83 

https://doi.org/10.1017/S0008439500025996 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500025996


standing of, the s o r t of n u m e r i c a l p r o c e d u r e tha t i s w e l l - s u i t e d to 
au toma t i c p r o c e s s i n g . Then th i s ins ight could have been developed , 
by e x a m p l e s , th roughout the r e m a i n d e r of the text . In th i s book, 
the effort m a d e in th i s d i r e c t i o n has been e n t i r e l y inadequa te , and 
the au tho r would have been jus t i f ied in omi t t ing th i s topic a l t o g e t h e r 
f rom an exce l l en t p r e s e n t a t i o n of m a n u a l m e t h o d s . 

In the ba l ance th i s book i s a d m i r a b l y sui ted to the p u r p o s e for 
which it was wr i t t en . It i s r e c o m m e n d e d to e v e r y sc i en t i s t and 
eng inee r ing s tudent who seeks a c l e a r , s t r a i g h t f o r w a r d expos i t ion 
of the fundamenta l s of n u m e r i c a l a n a l y s i s . 

J a m e s L. Howland, Un ive r s i t y of Ottawa 

E l e m e n t s of L i n e a r A l g e b r a , by L . J . P a i g e and J . D. Swift, 
Ginn and Co. , Bos ton , 1961. xvi + 348 p a g e s . $ 7 . 0 0 . 

Th i s book is an in t roduc t ion to the subjec t of l i n e a r a l g e b r a , 
in tended for sophomore o r j u n i o r c l a s s e s . The con ten t s re f lec t the 
a u t h o r s ' opinion of what i s m o s t d e s i r a b l e in an in i t ia l u n i v e r s i t y 
c o u r s e in a l g e b r a for m a j o r s in m a t h e m a t i c s and m a t h e m a t i c a l l y 
inc l ined s tuden t s in the s c i e n c e s and e n g i n e e r i n g . 

C h a p t e r 1 i s an in t roduc t ion dea l ing with the following t o p i c s : 
set no ta t ion ; some of the b a s i c p r o p e r t i e s of the r e a l n u m b e r s 
( including a l i s t of p o s t u l a t e s for an o r d e r e d f ield); m a p p i n g s ; and 
some types of proof which a r i s e in m a t h e m a t i c s . 

In C h a p t e r 2 the s tudent i s i n t roduced to v e c t o r s by way of 
3 -d imens iona I ana ly t i c g e o m e t r y . V e c t o r s a r e b rough t in a s t r i p l e s 
a s s o c i a t e d with l i n e s . Some of t h e i r b a s i c p r o p e r t i e s a r e d e r i v e d ; 
and the following top i c s a r e t r e a t e d : l i n e a r dependence , s y s t e m s of 
l i n e a r equa t ions , i n n e r p roduc t , length , and o u t e r p roduc t . All of 
th i s i s done in 3 - d i m e n s i o n a I Euc l idean space w h e r e the s tudent can 
r e l a t e new c o n c e p t s to g e o m e t r i c a l p r o p e r t i e s which he can v i s u a l i z e . 

The a l g e b r a i c i d e a s of C h a p t e r 2 a r e ex tended to g e n e r a l v e c t o r 
s p a c e s in C h a p t e r 3, and the g e o m e t r i c no t ions a r e developed in 
C h a p t e r 4 . All v e c t o r s p a c e s a r e r e a l . 

C h a p t e r 5 i s devoted to d e t e r m i n a n t s . T h e s e a r e i n t roduced a s 
m u l t i l i n e a r func t iona l s ; and the s t a n d a r d p r o p e r t i e s a r e d i s c u s s e d . 

C h a p t e r 6 i s c o n c e r n e d with l i n e a r t r a n s f o r m a t i o n s . M a t r i c e s 
a r e i n t roduced a s r e p r e s e n t a t i v e s of l i n e a r t r a n s f o r m a t i o n s ; and 
t h e i r a l g e b r a i s developed. 
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