
N u m e r i c a l Methods of Cu rve F i t t i ng , by P . G. Gues t . C a m b r i d g e 
U n i v e r s i t y P r e s s , 1961 . xiv + 422 p a g e s . $ 1 3 . 5 0 . 

Th i s book c o v e r s p o r t i o n s of both s t a t i s t i c s and n u m e r i c a l 
a n a l y s i s and is p r i m a r i l y in tended for s tuden t s and g r a d u a t e s in p h y s i c s . 

It i s divided into t h r e e p a r t s . P a r t I s u m m a r i z e s the t r e a t m e n t 
of o b s e r v a t i o n s of a s ingle v a r i a b l e . C h a p t e r 1 s t a r t s off with the 
e l e m e n t a r y not ions of p robab i l i t y (the s imple f requency def in i t ions) , 
expec ta t ion , v a r i a n c e ; and the e s t i m a t i o n p o s t u l a t e s of l e a s t - s q u a r e s , 
m i n i m u m v a r i a n c e , and m a x i m a l l ike l ihood. After e s t a b l i s h m e n t of 
the c e n t r a l l imi t t h e o r e m , the a u t h o r d i s c u s s e s the p r o p e r t i e s of the 
n o r m a l f requency d i s t r i bu t i on in some de ta i l . C h a p t e r 3 i s a sho r t 
s u m m a r y of some s t a t i s t i c a l t e s t s , i . e . Student1 s (W. S. Gosset* s) 
r a t io t e s t , and the F - t e s t for homogene i ty . C h a p t e r 4 d e a l s with 
d i s c r e t e d i s t r i b u t i o n s and h e r e the b i n o m i a l and P o i s s o n d i s t r i b u t i o n s 
a r e the inevi tab le sub jec t s of d i s c u s s i o n . Most of t h i s m a t e r i a l wi l l , 
a s is evident , be f a m i l i a r to s t a t i s t i c i a n s . However , the au tho r 
in tended P a r t I only to be a r ap id s u m m a r y of t hose p o r t i o n s of 
s t a t i s t i c s used in the r educ t ion of rout ine p h y s i c a l m e a s u r e m e n t s . 
Many r e l a t e d sub j ec t s , e. g. a n a l y s i s of v a r i a n c e , a r e d e l i b e r a t e l y 
omi t t ed . N u m e r o u s r e f e r e n c e s a c c o m p a n y the t ex t for the benef i t of 
those i n t e r e s t e d . 

P a r t ' I I ( c h a p t e r s 5 and 6) t r e a t s the fit t ing of s t r a i g h t l i n e s . 
The au tho r felt jus t i f i ed to d i s c u s s the l i n e a r c a s e s e p a r a t e l y , " s i n c e 
m o s t ' c u r v e s 1 f i t ted a r e s t r a i g h t l i n e s " . In c h a p t e r 5, a f t e r i n t r o d u c ­
t ion of the notion of r e g r e s s i o n , the e s t i m a t i o n of the e x p e r i m e n t a l 
r e g r e s s i o n cu rve is d i s c u s s e d . H e r e the usua l p r o c e d u r e i s the 
app l ica t ion of the l e a s t - s q u a r e p r i n c i p l e . The m a x i m a l l ike l ihood 
pos tu la t e can a l s o be used a s b a s i s for e s t i m a t i o n , and wi l l in m o s t 
c a s e s give an e s t i m a t i o n v e r y c l o s e to that obta ined by the l e a s t - s q u a r e 
me thod . (The m i n i m u m v a r i a n c e pos tu l a t e a lways l e a d s to e s t i m a t e s 
which a r e iden t i ca l with the l e a s t - s q u a r e e s t i m a t e s - Markoff1 s t h e o r e m . ) 
Th i s p a r t , dea l ing wi th the c a s e w h e r e the r e g r e s s i o n c u r v e i s a s t r a i g h t 
l ine , i s p e r h a p s u n n e c e s s a r i l y e l a b o r a t e in i t s de t a i l . Many e x a m p l e s 
a r e a l so worked out, c o m p l e t e with ca l cu la t ing s c h e m e . 

P a r t III ( c h a p t e r s 7-12) dea l s with the fi t t ing of po lynomia l c u r v e s 
and of spec ia l t ypes of c u r v e s . F o r the solut ion of the n o r m a l equa t ions 
which a p p e a r in the l e a s t - s q u a r e me thod of fi t t ing a po lynomia l c u r v e to 
a s e r i e s of o b s e r v a t i o n s , the we l l -known G a u s s - D o o l i t t l e m e t h o d is 
developed at g r e a t length . The p r o b l e m is a l s o t r e a t e d f rom the point 
of v iew of o r thogona l po lynomia l s (the fi t ted c u r v e i s w r i t t e n in t e r m s 
of o r thogona l po lynomia l s ) . Th i s i s e s s e n t i a l l y s i m i l a r to what K. 
N ie l s en did in h i s book on "Methods in N u m e r i c a l A n a l y s i s " . H e r e , 
h o w e v e r , the r e l a t i o n s be tween the o r thogona l p o l y n o m i a l s and the 
quan t i t i e s o c c u r r i n g in the Dool i t t le s c h e m e a r e e m p h a s i z e d . The two 
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t r e a t m e n t s a r e then combined in the f a m i l i a r m a t r i x f o r m of G a u s s 1 

m e t h o d . Th i s lengthy d i s c u s s i o n wil l p robab ly be a p p r e c i a t e d by the 
n o n - m a t h e m a t i c i a n not too a c c u s t o m e d to m a t r i x man ipu la t ion . 

The l e a s t - s q u a r e po lynomia l fitting p r o b l e m is f u r t h e r m o r e d i s ­
c u s s e d in the c a s e of a l a r g e n u m b e r of da ta , w h e r e these o b s e r v a t i o n s 
a r e divided into a n u m b e r of g r o u p s . The m e a n va lue in each group is 
then t r e a t e d a s a s ingle o b s e r v a t i o n . Attent ion is f i r s t l y given to 
e q u a l l y - s p a c e d o b s e r v a t i o n s of equal weight , and secondly to the 
g e n e r a l c a s e when the spac ing is n o n - u n i f o r m . H e r e the a u t h o r 
i n v e s t i g a t e s the ques t ions of efficiency and b i a s in an i n t e r e s t i n g 
m a n n e r . 

A shor t c h a p t e r i s devoted to the n o n - p o l y n o m i a l fitting p r o b l e m 
which so often m a t e r i a l i z e s in p r a c t i c e . Th i s is the c a s e w h e r e we 
have a t abu la t ed function of s e v e r a l v a r i a b l e s which i s to be a p p r o x i ­
m a t e d (in t e r m s of l e a s t - s q u a r e s ) by a l i n e a r function of t h e s e v a r i a b l e s . 
The n o n - l i n e a r c a s e is l i n e a r i z e d (due to W, Deming) by a change of 
v a r i a b l e o r by us ing a p p r o x i m a t i o n m e t h o d s b a s e d on a Tay lo r 1 s s e r i e s 
expans ion . 

The book conc ludes with five e x a m p l e s i l l u s t r a t i n g the c o m m o n e s t 
t ypes of cu rve fitting p r o b l e m ; i . e . the s t r a i gh t l ine , the po lynomia l , 
the po lynomia l with e q u a l l y - s p a c e d o b s e r v a t i o n s , the l i n e a r function, 
and the n o n - l i n e a r function. The au tho r a l s o p r o v i d e s a useful guide 
to the m o r e commonly used ca lcu la t ing s c h e m e s so a s to a s s i s t the 
c o m p u t o r in se l ec t ing a me thod b e s t sui ted to a given p r o b l e m . 

Th i s book should p rove i n t e r e s t i n g and of g r e a t he lp to the p h y s i c s 
s tudent o r o t h e r r e s e a r c h w o r k e r whose e x p e r i m e n t s lead to a c u r v e 
fi t t ing p r o b l e m . It i s w r i t t e n in a v e r y c l e a r s ty le , and only knowledge 
of the ca l cu lu s i s p r e s u m e d . Sporadic use is m a d e of j u s t the v e r y 
s i m p l e s t m a t r i x o p e r a t i o n s . Since the a u t h o r wanted to "obtain a 
b e t t e r b a l a n c e be tween t heo ry and p r a c t i c e " , the w o r k l i t e r a l l y t e e m s 
with n u m e r i c a l e x a m p l e s (mos t ly t aken f rom p r o b l e m s in phys i c s ) 
which a r e worked out, comple te with a full ca lcu la t ing s c h e m e . T h e s e 
a r e des igned for a d e s k ca lcu la t ing m a c h i n e , but a r e a l s o app l icab le to 
m o s t a u t o m a t i c c o m p u t e r s . 

W . J . Kotzé , McGil l Un ive r s i t y 

T h é o r i e Analyt ique des P r o b l è m e s S tochas t iques Rela t i f s à un 
Groupe de L ignes Té léphon iques avec Dispos i t i f d1 A t ten te , by F . P o l l a c z e k . 
M é m o r i a l des Sc iences M a t h é m a t i q u e s , F a s c i c u l e 150, G a u t h i e r - V i l l a r s , 
P a r i s 1961 . 

Th i s m o n o g r a p h d i s c u s s e s the s tochas t i c p r o b l e m s a s s o c i a t e d with 
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