
Algebra S u p e r i o a r â (Higher Algebra ) , by Gh. p i c . Ed i tu ra 
Didac t i câ si Pedagog icâ , B u c a r e s t , 1966. 

This book, w r i t t e n in Rumanian , contains m a t e r i a l taught over the 
p a s t t en y e a r s at the u n i v e r s i t i e s in Cluj and B u c a r e s t to f i r s t y e a r 
s tuden ts in the a na ly s i s c o u r s e . In p a r t i t c o v e r s the c u r r i c u l u m laid 
down by the M i n i s t r y of Educat ion for the p r o g r a m m e in a n a l y s i s . The 
book conta ins 478 pages on good pape r be tween hard c o v e r s and cos t s 
2 1 , 8 0 Lei , which at t o u r i s t s 1 r a t e of exchange i s $ 1 . 2 1 . ( A m e r i c a n ) . 

P r o f e s s o r P i c , who l e c t u r e s at the B a b e s - B o l y a i Un ive r s i t y in 
Cluj, told m e that the f i r s t seven c h a p t e r s , which a r e ent i t led, 
F u n d a m e n t a l S t r u c t u r e s of Algebra , D e t e r m i n a n t s and the i r app l i ca t ions , 
E l e m e n t s of the Theory of M a t r i c e s , Vec to r Spaces , L inea r T r a n s 
f o r m a t i o n s , B i l i nea r , H e r m i t i a n and quad ra t i c f o r m s , and The 
ex i s t ence of roo t s of a po lynomia l and i t s consequences , and a r e con
tained in pp . 5-284, f o r m the c o r e of the f i r s t y e a r a l g e b r a for a n a l y s t s . 
This c o r e is usua l ly supplemented by m a t e r i a l f r o m the r ema in ing s ix 
c h a p t e r s : R e s u l t a n t s (of po lynomia l s ) , T r a n s f o r m a t i o n s of equa t ions , 
Abel ian equa t ions , Separa t ion of r o o t s , G e o m e t r y of po lynomia l s , 
Effective me thods for ca lcu la t ing the roo t s of a po lynomia l . 

T h e s e l a t t e r c h a p t e r s p rov ide a l a r g e body of in fo rmat ion about 
po lynomia l s and the i r roo t s which, to the r e v i e w e r ' s knowledge, i s not 
ava i l ab le in any o ther text on this l eve l . The p roofs a r e a l l of an 
e l e m e n t a r y n a t u r e which would be fully unde r s t andab le to a second y e a r 
m a t h e m a t i c s s tudent in Canada (were he in p o s s e s s i o n of a R u m a n i a n -
Engl i sh d i c t i o n a r y ) . In Chapter 7, P r o f e s s o r P i c g ives an e l e m e n t a r y 
proof of the F u n d a m e n t a l T h e o r e m of Algebra in which he u s e s only 
s imp le fac t s about r e a l n u m b e r s . 

The f i r s t s ix c h a p t e r s p rov ide good foundation in the fundamenta l 
not ions of a lgeb ra , in g e n e r a l , and l inear a lgebra , in p a r t i c u l a r . Some 
of the topics included a r e group r i n g s , f ie lds , l a t t i c e s , i s o m o r p h i s m , 
h o m o m o r p h i s m , v e c t o r s p a c e s , p r o p e r va lues and p r o p e r v e c t o r s of a 
l inear t r a n s f o r m a t i o n , and canonica l f o r m s to n a m e but a few. 

P r o f e s s o r P i c ' s book is an indica t ion of the high level of m a t h e 
m a t i c a l educa t ion achieved in the u n i v e r s i t i e s of the Soc ia l i s t Republ ic 
of R u m a n i a . 

B . B r a i n e r d , U n i v e r s i t y of Toron to 

E l e m e n t a r y Vec tor A lgeb ra , by A . M . M a c B e a t h . Oxford U n i v e r s i t y 
P r e s s , Toron to , 1966. 136 p a g e s . $ 2 . 1 0 . (Canadian) . 

Th is l i t t le book is a ca re fu l and thorough account of vec to r a l g e b r a 
in 3 - d i m e n s i o n a l euc l idean space with appl ica t ions to the g e o m e t r y of 
s t r a i g h t l i nes , p l a n e s , and s p h e r i c a l s u r f a c e s . To quote f r o m the P r e f a c e : 
"The a p p r o a c h i s g e o m e t r i c a l and n o n - a x i o m a t i c , in tu i t ive ly accep tab le 
p r o p e r t i e s of 3 - d i m e n s i o n a l euc l idean space being a s s u m e d without proof 
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and s o m e t i m e s even without expl ic i t s t a t e m e n t " . The v e c t o r a l g e b r a 
goes as f a r as the vec to r and s c a l a r t r i p l e p r o d u c t s and the g e o m e t r i c a l 
app l i ca t ions inc lude d e r i v a t i o n s of s e v e r a l t r i g o n o m e t r i c i d e n t i t i e s . 

The expos i t ion i s v e r y c l e a r , g r e a t c a r e being t aken to r e s o l v e 
e v e r y p o s s i b l e s o u r c e of m i s u n d e r s t a n d i n g , and the book is t h e r e f o r e 
wel l sui ted to indiv idual s tudy. T h e r e i s a l i b e r a l supply of e x e r c i s e s 
with the i r so lu t i ons . T h e r e a r e few p r e r e q u i s i t e s o ther than the a l g e b r a 
of r e a l n u m b e r s , and the book m a y be v e r y a p p r o p r i a t e for use in the 
f inal y e a r s of High School m a t h e m a t i c s and as an addi t iona l text for 
f r e s h m a n c o u r s e s , w h e r e the sub jec t m a t t e r of th is book is usua l ly 
notable by i t s c u r s o r y t r e a t m e n t . 

P e t e r L a n c a s t e r , U n i v e r s i t y of Ca lga ry 
and Cal i forn ia Ins t i tu te of Technology 

The A lgeb ra of Abu K â m i l (Kitâb fi a l - j à b r wa '1 -muqâba l a ) in a 
C o m m e n t a r y by M o r d e c a i F i n z i . H e b r e w text, t r a n s l a t i o n , and c o m m e n 
t a r y with s p e c i a l r e f e r e n c e to the A r a b i c text , by M a r t i n L e v e y . The 
U n i v e r s i t y of Wiscons in P r e s s : Madison , Mi lwaukee , and London, 1966,. 
xi i i + 226 p a g e s . $ 1 0 . 0 0 . 

Abu K â m i l ' s book on a l g e b r a i s the f i r s t A r a b i c work on a l g e b r a 
following a l - K h w â r i z m i ' s we l l -known text ( c a . 8 3 0 ) . As his f o r e r u n n e r , 
abû K â m i l (850? - 930? ) d i s c u s s e s the t h e o r y of equa t ions of the f i r s t 
and second d e g r e e , and in a way h is " A l g e b r a " i s a c o m m e n t a r y on and 
e l a b o r a t i o n of that of a l - K h w â r i z m i . While the l a t t e r had d i s c u s s e d 40 
p r o b l e m s , abû K â m i l i n c r e a s e d the n u m b e r to 69 taking over m a n y f r o m 
a l - K h w â r i z m i and adding fu r the r so lu t ions to those contained in the 
e a r l i e r w o r k . M o r e i m p o r t a n t i s the i m p r o v e m e n t which r e s u l t s f r o m 
abû Kâmi l 1 s a t t e m p t to combine the p r a c t i c a l Babylon ian v iewpoint with 
the t h e o r e t i c a l a t t i tude of the G r e e k s . In th is connec t ion one should 
expec t to find a c o m m e n t on the c l a i m s put fo rward by Aydin Sayi l i in 
his edi t ion " L o g i c a l n e c e s s i t i e s in mixed equa t ions , by 'Abd al Hamid 
ibn Turk and the a l g e b r a of h is t i m e " (Ankara , 1962) who a r g u e s tha t 
the " A l g e b r a " of a l - K h w â r i z m i was a sho r t ened v e r s i o n of that of ibn 
T u r k . But ibn T u r k who hence m a y have p r e c e d e d a l - K h w â r i z m î i s n ' t 
even m e n t i o n e d . 

The p r e s e n t vo lume con ta ins s ide by s ide with the Eng l i sh t r a n s 
la t ion the H e b r e w text of the c o m m e n t a r y on abû K â m i l ' s book by 
M o r d e c a i F i n z i (wr i t t en in the 15th century) r a t h e r than the o r i g i n a l 
A r a b i c . A copy of th i s i s a l so extant but i s m u c h in f e r io r to the Hebrew 
v e r s i o n . T h e r e i s an in t roduc t ion of 25 p a g e s , foo tnotes , a H e b r e w -
Engl i sh g l o s s a r y of m a t h e m a t i c a l t e r m s , an index and l a s t but not l e a s t , 
a c o n c o r d a n c y of the p r o b l e m s which L e o n a r d o F i b o n a c c i of P i s a 
b o r r o w e d f r o m abû K â m i l for his " L i b e r abbac i " , (1202). 

C . J . Sc r iba (Hamburg) 
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