
p a i r s of H e r m i t i a n and quad ra t i c f o r m s , s o m e e x t r e m a l p r o p e r t i e s of 
e igenva lues , e t c . The way is paved for a d i s c u s s i o n of t e n s o r s by the 
i n s t r u c t o r if he so d e s i r e s , but t e n s o r s t h e m s e l v e s a r e not m e n t i o n e d . 

T h e r e i s an unusua l ly ex tens ive b ib l iography devoted a l m o s t ex­
c lus ive ly to books and a r r a n g e d by subjec t m a t t e r . A n s w e r s a r e provided 
to m o s t of the p r o b l e m s , including s o m e t h e o r e t i c a l o n e s . T h e r e is an 
index of symbo l s in addi t ion to the r e g u l a r index . 

P r o f e s s o r F i c k e n has provided a usab le and unusual ly v e r s a t i l e 
t ex t . 

M a r t i n H. P e a r l , Un ive r s i t y of Mary land 

Notes on Logic , by Roger C. Lyndon. Van Nos t rand M a t h e m a t i c a l 
Studies No. 6. vi + 97 p a g e s . New York, 1966. $ 2 . 5 0 . 

This book i s a r e m a r k a b l e example of se lec t ion and d i s t i l l a t i on . 
Assuming only a s l ight acqua in tance with Z o r n ' s L e m m a , c o s e t s and 
equ iva lence c l a s s e s , defini t ion by induct ion, h o m o m o r p h i s m and infinite 
c a r d i n a l s , the author p r e s e n t s in 90 pages a highly r e a d a b l e and self-
contained account , comple t e with p roofs ( r e l i a n c e on in tu i t ive p l aus ib i l i t y 
does not appea r unt i l page 84) and a va luable se t of e x e r c i s e s , of a 
c lose ly kni t and highly s ignif icant p o r t i o n of m a t h e m a t i c a l log ic . In fact , 
a s t rong c a s e could be m a d e for c la iming that the to ta l i ty of what t he se 
90 p a g e s leave out is l e s s i m p o r t a n t than what they conta in . 

The c e n t r a l t heme is " the s e m a n t i c connect ion be tween a f o r m a l 
language and a m a t h e m a t i c a l s y s t e m se rv ing as a m o d e l " , and the top ics 
t r e a t e d inc lude the Deduct ion T h e o r e m , The Cons i s tency T h e o r e m , The 
Adequacy T h e o r e m and Compac tnes s T h e o r e m , The L o w e n h e i m - S o l e m 
T h e o r e m , Gen t zen ' s N a t u r a l In fe rence , The He rb rand Gentzen T h e o r e m , 
T a r s k i ' s T h e o r e m (on the i n e x p r e s s i b i l i t y of the p r o p e r t y of being a t r u e 
fo rmu la ) , Gode l ' s I n c o m p l e t e n e s s T h e o r e m and Church ' s T h e o r e m . 
Other top ics a r e the u s u a l p r e l i m i n a r i e s to t h e s e . 

To pack so m u c h into so s m a l l a space someth ing obviously has to 
be s a c r i f i c e d : the s a c r i f i c e i s as ton ish ing ly s m a l l . It is a s s u m e d that 
the r e a d e r can handle rou t ine c h o r e s on his own and does not need the 
m i n i s t r a t i o n s of pedagog ica l v i r t u o s i t y in designing carefu l ly g radua ted 
a p p r o a c h e s to e v e r y t h i n g . Toward the end, s o m e of the r e a l l y long 
p roofs a r e of c o u r s e omi t ted , but the r e a d e r is succ inc t ly m a d e a w a r e 
of what i s m i s s i n g . The r e w a r d of such a lean, but carefu l , t r e a t m e n t 
i s a s e n s e of p a c e and p u r p o s e , and c l a r i t y of s t r u c t u r e which i s v e r y 
difficult to ach ieve o t h e r w i s e . This book should be an inva luable aid to 
the s tudent as a c o m p l e m e n t to m o s t of the c l a s s i c s in th is f ie ld . 

Exce l l ence notwi ths tanding, the r e v i e w e r fee ls that some fu r the r 
po l i sh ing would be wel l wor th the t r o u b l e . 

A s l ight ly ful ler expos i t ion is d e s i r a b l e in a few p l a c e s . On page 
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10, at the bo t tom, the def ini t ion of "free1 1 wi l l be m y s t e r i o u s to r e a d e r s 
not a l r e a d y f a m i l i a r with the not ion: No. 1, of the s a m e s e r i e s (Ha lmos) , 
ha s an exce l l en t and b r i e f exp lana t ion on page 4 1 . The p h r a s e " the 
e a s i e s t way out" on page 13, l ine 14, c o v e r s far too m u c h . On p a g e s 
14, 15 too m u c h r e l i a n c e is put on the exp l ana to ry p o w e r s of a l g e b r a i c 
s y m b o l i s m : the a l t e r n a t i v e def ini t ion i s intended to expla in away the 
a p p a r e n t c i r c u l a r i t y of "a l l i n t e r p r e t a t i o n s " a p p e a r i n g in the def in i t ion 
of an i n t e r p r e t a t i o n . But "a l l 0 " a p p e a r s in the a l t e r n a t i v e def ini t ion 
and the i m p r o v e m e n t i s not comple t e ly obv ious . The p r o p o s i t i o n on page 
16 m o t i v a t e s m o s t of the p r e c e d i n g few p a g e s : an e a r l i e r m e n t i o n of i t 
would be helpful, and^also p e r h a p s the sugges t ion tha t the r e a d e r t r y to 
p r o v i d e c o u n t e r - e x a m p l e s and see w h e r e they fa i l . S i m i l a r c o m m e n t s 
apply to the C o r o l l a r y on page 18 . In the def ini t ion of s e m a n t i c i m p l i c a ­
t ion on page 18, someth ing should be said to the effect tha t " i m p l i e s " 
r e f e r s to m a t e r i a l imp l i ca t ion , and a b r ie f d i s c u s s i o n of this l a t t e r 
not ion would not be out of p l a c e , c o n s i d e r i n g the c e n t r a l i m p o r t a n c e of 
th is s ec t i on . On page 39 the fac t that "p i s evident ly equ iva len t to p 1 " 
needs s o m e e l abo ra t ion , a l though the ex p o s i t o ry dif f icul t ies h e r e a r e 
c o n s i d e r a b l e . Some e x a m p l e s of i n t e r e s t i n g t h e o r e m s conce rn ing d e n s e 
l i nea r o r d e r and ident i ty would c la r i fy m a t t e r s c o n s i d e r a b l y in a s m a l l 
s p a c e . "A m o m e n t s r e f l ec t ion s h o w s " on page 4 1 , l ine 3, i s a l i t t le 
too quick for m o s t r e a d e r s . The sec t ion on the Deduct ion T h e o r e m , 
while v e r y brief , i s uncommon ly good: in m o s t t r e a t m e n t s i t s m o t i v a t i o n 
and r e l a t i o n s h i p with o ther r e s u l t s a r e w e l l - k e p t s e c r e t s . The a r g u m e n t s 
on page 52 would be c la r i f i ed if an e x t r a type font w e r e used to d i s t i n g u i s h 
di f ferent types of s e t s . Mos t r e a d e r s (even a l g e b r a i s t s ) wi l l have s o m e 
difficulty in accep t ing A+ and E - wi thout exp lana t ion (page 68). On 
page 70 i t i s n e a r l y , but not qui te , obvious tha t the a l t e r a t i o n s do not 
e s s e n t i a l l y change the s y s t e m . Note should be t aken tha t the l a s t mod i f i ­
ca t ion of E+ ac tua l ly v io l a t e s the s c h e m e for the o the r r u l e s . Some 
c a r e should be taken tha t the i m p l i c a t i o n s of x not o c c u r r i n g f r e e in T 
a r e fully g r a s p e d . An e x a m p l e such as 

P(x) v P t ë ) 
P(x) v A£ p(£) 

would be helpful (showing what m u s t be avo ided) . On page 73 i t would 
help to o b s e r v e that in e a c h r u l e the o p e r a t i v e p a r t i s the f i r s t ( f rom the 
left) n o n - s i m p l e f o r m u l a o c c u r r i n g , and that in going f r o m conc lus ion 
to p r e m i s e i t s length i s a lways s h o r t e n e d . F r o m page 84 on, the u s e of 
" a r i t h m e t i c a l l y e x p r e s s e s " for " e x p r e s s e s " would m a k e for e a s i e r 
r e a d i n g . On page 84, l ine 10, " c o r r e s p o n d i n g " needs to be exp la ined . 
In l ine 11 , " c l e a r " should be r e p l a c e d by " p l a u s i b l e " to guard a g a i n s t 
m i s u n d e r s t a n d i n g : the c o n s i d e r a t i o n s a r e not at a l l t r iv ia l ' . On page 84, 
"whose n u m b e r " should be "whose Gôdel n u m b e r " to p r e v e n t confusion 
be tween a. and y . Concern ing l ines -13 to - 1 1 , the m o r e u s u a l def in i ­
t ion i s tha t s (m, n) = q if and only if t h e r e e x i s t s a t for which m = y[ t ] 
and t h e r e ex i s t s a p(v ) such tha t n = y[p(v )] and q = y[p(m)] . The 

defini t ion in the tex t i s l e s s spec i f ic , and th is m i g h t c a u s e di f f icul t ies 
l a t e r on. F r o m page 86 on, the ske t ch of the proof of C h u r c h ' s T h e o r e m 
i s a helpful one, but the extent of i ts s k e t c h i n e s s m i g h t have b e e n m o r e 
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clearly acknowledged. The "punch line" on page 86 is "should then be 
expressible" in line -7 : beneath this simple phrase there lurks nothing 
less than Church's Thesis'. 

A few misprints were detected, as well as some slips, but none 
likely to cause difficulty. 

R.A. Staal, The University of Waterloo 

Report on Injective Modules, by Tsai Chi - Te. Queen's papers 
in pure and applied mathematics, No. 6, Kingston, 1966. 243 pages. 
$3.00. 

This useful report includes many results on injective modules 
which have not previously appeared in book form. Proofs are given in 
great detail and there are few mispr in ts . The bibliography includes 
ninety entr ies . 

The book is divided into two par ts , the first entitled "general 
propert ies of injective modules" and includes the proof of the existence 
of injective hulls, and the structure theory of the injective hull of a 
finite dimensional module and its ring of endomorphisms. The second 
par t is called "injective modules over various r ings" and these rings 
include principal ideal domains, Dedekind domains, Prtifer rings, 
integral domains, semi-simple (completely reducible), finite dimensional 
algebras (over a field) and rings with chain conditions. 

W. D. Burgess, McGill University 

Abstract Theory of Groups, b y O . U . Schmidt. Translated from 
the Russian by F . Holling and J . B . Roberts; edited by J . B . Roberts . 
W.H. Freeman and Co., San Francisco, 1966. vii + 174 pages. $5.00. 

The Russian original of this book was published in a small edition 
in 1916, at a time when Burnside's t reat ise was the only large scale 
work on group theory in existence. An apparently unchanged second 
edition appeared in 1933. It is truly regrettable that this work had not 
been made generally available much ear l ier . But it seems that few copies, 
if any, have ever left the USSR. An unchanged reprint appeared in 1959 
in a small volume of Selected Works on Mathematics of Otto Schmidt 
(together with his original papers on group theory, all translated into 
Russian). Thus the book became accessible. 

The first part, Chapters 1 - 4 (about one third of the whole work) 
includes the definition and the simplest consequences, as well as most 
general theorems concerning invariance, homomorphism, automorphisms 
together with a good deal of information on finite groups and permutation 
groups. Most proofs are clearly given with finite groups in mind; notions 
of infinite set theory are not introduced. The second part, Chapters 5 -
10, deals with finite groups only; it includes Landau's theorem, several 
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