
the D - o p e r a t o r i s left unt i l v e r y late in the book, in connec t ion with 
l inea r s y s t e m s , n e c e s s i t a t i n g an e l a b o r a t e exp lana t ion of the method of 
u n d e t e r m i n e d coef f ic ien t s . 

P . J . Ponzo , Wate r loo 

Stabi l i ty of Motion, by A . M . Liapunov. T r a n s l a t e d by F . A b r a m o v i c i 
and M. Sh imshon i . New York, A c a d e m i c P r e s s , 1966. xi + 203 p a g e s . 

In his 1892 M é m o i r e , Liapunov c o n s i d e r e d the s t ab i l i ty of the 
equat ion 

x(t) = Ax + X(x) 

w h e r e X , nea r x = 0 , v a n i s h e s to at l e a s t the second o r d e r . He t h e r e 
cove red the c a s e s w h e r e a l l e igenva lues of A a r e nega t ive in r e a l p a r t , 
or w h e r e one van i shed , or w h e r e two w e r e p u r e i m a g i n a r y . 

Liapunov a l so studied the c a s e w h e r e two e igenva lues van i shed , the 
r e s t having nega t ive r e a l p a r t s , in t h r e e p a p e r s not so wel l known as h i s 
M é m o i r e . Th is pub l ica t ion c o n s i s t s of a new t r a n s l a t i o n of t h e s e , t o ­
ge the r with con t r ibu t ions by V . P . Basov and V. A. P l i s s . They a r e out 
of o r d e r ; a b e t t e r d i s c u s s i o n of s o u r c e s could be g iven . 

One should beg in with the 1893 work , h e r e beginning on p . 128, in 
which Liapunov c o n s i d e r s only the c a s e n = 2 . Thus in effect one h a s 

2 2 
s imply x - y + 0 ( | x | ) , y = 0 ( | x | ) . The work in which th is is extended 
to g e n e r a l n r e m a i n e d i ncomple t e , and unpubl i shed; i t was found by 
Smi rnov in 1954 and publ ished in L iapunov ' s Col lected W o r k s . H e r e it 
i s publ ished beginning on p . 1 3 . The f inal a r g u m e n t conce rn ing the c a s e 
when a l l the h igher t e r m s in X(x) m u s t be c o n s i d e r e d be fo re s t ab i l i ty 
can be decided, was fitted in by P l i s s in 1964, in a s h o r t pape r h e r e 
s t a r t i n g on p . 185. The sho r t note beginning on p . 123 is aga in out of 
p l ace , and shows that only in the c a s e that a l l e igenva lues of A have 
nega t ive r e a l p a r t s i s it p o s s i b l e to d e t e r m i n e s tab i l i ty by examin ing A 
alone [without a l so studying X(x)] . 

D . R . M i l l e r , W e s t e r n Onta r io 

In t roduc t ion to O r d i n a r y Di f fe ren t ia l Equa t ions , by A l b e r t L . 
R a b e n s t e i n . A c a d e m i c P r e s s , New York, London, 1966. x i i + 4 3 1 
p a g e s . ^ 9 . 9 5 (hard bound in g r a y b u c k r a m ) . 

The t i t le of this book is a l i t t le m i s l e a d i n g . While p r i m a r i l y d e ­
voted to d i f fe ren t i a l equat ions t h e r e i s a l so a s m a t t e r i n g of m a t e r i a l 
tha t one usua l ly a s s o c i a t e s with o the r c o u r s e s . . The whole t r e a t m e n t i s 
a imed at u n d e r g r a d u a t e eng inee r ing and s c i e n c e s tudents whose b a c k ­
ground need not inc lude advanced c a l c u l u s . The m i s c e l l a n e o u s e x t r a 
top ics t r e a t e d p r o b a b l y r e s u l t m a i n l y f r o m th i s choice of t a r g e t a u d i e n c e . 
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