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I t e r a t i o n a l g o r i t h m s have b e e n of i n t e r e s t to m a t h e m a t i c i a n s f r o m 
the t h e o r e t i c a l a s wel l as f r o m the p r a c t i c a l point of v iew for at l e a s t 
250 y e a r s . The o r i g i n a l p r o b l e m i s for a given r e a l equat ion f(x) = 0 
to find a function ç>(x) such that the i t e r a t i v e (or r e c u r s i v e ) s equence 
x M = <p(x ) c o n v e r g e s to a c e r t a i n r e a l , in m o s t c a s e s s i m p l e r o o t x 

n+1 n 
which then is a fixed poin t of the function (p(x) . Newton and Raphson 
w e r e p robab ly the f i r s t who solved the p r o b l e m by the now f a m i l i a r 

f(x) 
tangent f o r m u l a <p(x) = x - "TpJ—T which a p p e a r s as an e x a m p l e in m o s t 

I (X; 

ca lcu lus t e x t s . L a t e r i t was found that Newton ' s so lu t ion was n e i t h e r 
unique nor the b e s t p o s s i b l e , r a t h e r that t h e r e was a gold m i n e open for 
exp lo r a t i on . This b e c a m e evident m a i n l y th rough the i m p o r t a n t work 
by E . S c h r o d e r (Math. Annalen 2, (1870), 317-365) which in a way m a y 
be cons ide red as a f o r e r u n n e r of the p r e s e n t book. Dur ing the l a s t 150 
y e a r s a g r e a t n u m b e r of m a t h e m a t i c i a n s took up the p r o b l e m and so i t 
happened that many i t e r a t i o n f o r m u l a e have been d i s c o v e r e d s e v e r a l 
t i m e s independen t ly . A new s t imu lus for i t e r a t i o n p r o c e d u r e s a r o s e 
f r o m the a r r i v a l of h igh - speed computa t ion f ac i l i t i e s ; they encouraged 
the u s e of f o r m e r l y r e j ec t ed f o r m u l a e and the d e v e l o p m e n t of m a n y new 
o n e s . 

This is p robab ly the f i r s t book devoted e n t i r e l y to the t h e o r y and 
p r a c t i c e of i t e r a t i o n a l g o r i t h m s for the n u m e r i c a l so lu t ion of equa t ions 
and (ve ry b r i e f ly also) s y s t e m s of equat ions excluding s y s t e m s of l i n e a r 
a l g e b r a i c e q u a t i o n s . I t e r a t i o n functions <p a r e c lass i f i ed and s y s t e m a t i z e d 
(Chap. 12 is a compi l a t ion of i t e r a t i o n funct ions) and new c l a s s e s of 
computa t iona l ly effective i t e r a t i o n functions a r e in t roduced with the u s e 
of comput ing m a c h i n e r y in m i n d . In this d i r e c t i o n the au thor goes b e ­
yond anything a t t empted so far and while a g e n e r a l or c a s u a l r e a d e r wil l 
p r o b a b l y enjoy the e a r l y c h a p t e r s of this book he wi l l c e r t a i n l y , while 
being i m p r e s s e d by the m a s s of o r d e r l y composed m a t e r i a l , g r a d u a l l y 
lose i n t e r e s t in de t a i l s however i m p o r t a n t they m a y be for the comput ing 
p r o f e s s i o n a l . 

In his a t t e m p t to c lass i fy i t e r a t i o n f o r m u l a e the au thor has i n t r o ­
duced m a n y new not ions and n a m e s which should help to keep a p a r t 
r a t h e r s i m i l a r looking c a s e s . Thus Newton ' s f o r m u l a is a t yp ica l 
example of a " o n e - p o i n t " i t e r a t i o n ; the s o - c a l l e d s e c a n t f o r m u l a ( r égu la 

fa ls i ) (/>(x, y) = x - f(x) , / " . w h e r e b y x , = <p(x , x J i s a 
f(y) - f(x) n+1 n n - 1 

"one -po in t i t e r a t i o n with m e m o r y " a l though two in i t i a l po in ts a r e in­
vo lved . In the c a s e of s e v e r a l in i t i a l po in t s , to d e t e r m i n e the next ap­
p r o x i m a t i o n to the r o o t the au thor s p e a k s of " m u l t i - p o i n t i t e r a t i o n " or 
" m u l t i - p o i n t i t e r a t i o n with m e m o r y " a c c o r d i n g to whe ther for none or 
for s o m e of the po in t s old " i n f o r m a t i o n " is u s e d . 

The qual i ty of an i t e r a t i o n f o r m u l a is m e a s u r e d by i t s o r d e r : the 
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p r o c e s s ç has the o r d e r p if 

the a s y m p t o t i c e r r o r cons t an t . The o r d e r t h e o r e t i c a l l y d e t e r m i n e s the 
speed of the conve rgence of the i t e r a t i o n s e q u e n c e . 

In s o m e r e s p e c t a m o r e rounded t h e o r y migh t have been obtained 
if complex v a r i a b l e s had been taken into c o n s i d e r a t i o n . 

Well known m a t h e m a t i c i a n s like Newton, E u l e r , L a g u e r r e in the 
p a s t , O s t r o w s k i , Househo lde r , Kan to rov i t ch and many o t h e r s have con­
t r ibu ted to the sub jec t . The s imple Newton fo rmu la and the c o n v e r g e n c e 
of i ts i t e r a t i o n have been inves t iga ted f r o m s e v e r a l poin ts of v iew dur ing 
the l a s t 30 y e a r s . The fo rmu la has been gene ra l i z ed in m a n y di f ferent 
ways a l r e a d y by S c h r o d e r . It has been extended to the solut ion of a 
s y s t e m of equa t ions . 

This t akes us n e a r to ano ther m a t t e r which has been excluded 
f r o m the p r e s e n t work . Indeed i t e r a t i o n p r o c e d u r e s , in p a r t i c u l a r 
Newton1 s f o rmu la , have been gene ra l i zed to be appl icable to equat ions 
in Banach s p a c e s and in topologica l s p a c e s by m e a n s of d i f ferent ia t ion 
in the s e n s e of F r e c h e t and Ga teaux and the i r c lose connect ion with 
g e n e r a l fixed poin t t h e o r e m s has been r e c o g n i z e d . Thus the subjec t 
ha s developed into a p a r t of m o d e r n funct ional a n a l y s i s . 

H. Schwerd t feger , McGil l U n i v e r s i t y 

N u m e r i c a l solut ion of p a r t i a l d i f fe ren t ia l equa t ions , by G . D . Smi th . 
Oxford, London, 1965. vi i i + 179 p a g e s . $ 3 . 5 0 . 

This book is intended as a textbook for u n d e r g r a d u a t e s in m a t h e ­
m a t i c s , p h y s i c s , and eng inee r ing . It is wel l but conc i se ly w r i t t e n . The 
good s tudent should have l i t t le difficulty supplying the r e q u i r e d de ta i l s 
and should a p p r e c i a t e the n u m e r o u s w e l l - c h o s e n n u m e r i c a l e x a m p l e s . 
The p r o b l e m s a r e v e r y good and m o s t have at l e a s t the outl ine of a 
so lu t ion suppl ied . 

T h e r e a r e 5 c h a p t e r s in the book. Independent c h a p t e r s (2 ,4 and 5) 
on p a r a b o l i c , hyperbo l i c , and e l l ip t ic equat ions r e q u i r e but a l imi ted 
knowledge of m a t r i c a l g e b r a and no p r i o r knowledge of the ca lcu lus of 
f inite d i f fe rences (which i s d i s c u s s e d in chap te r 1). The i m p o r t a n t 
chap te r 3 on "Conve rgence , Stabil i ty, and Sys t ema t i c I t e r a t i v e M e t h o d s " 
group toge the r those top ics r e q u i r i n g a knowledge of m a t r i c a l g e b r a . 
This r e s u l t s in s o m e redundancy in c h a p t e r s 2, 4, and 5, and p o s s i b l y 
a somewha t u n n a t u r a l grouping of topics in chap te r 3 . 

T h e r e a r e s o m e flaws in the work . On page 14, the c o m p a r i s o n 
of the e r r o r with (6t)P w h e r e the method i s 0(6t)P is e x t r e m e l y m i s -
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