
topology. The text i s w r i t t e n with a d m i r a b l e c l a r i t y . The log ica l t h read 
of the a r g u m e n t i s c a r r i e d by a s equence of def ini t ions and t h e o r e m s , 
but this is l i b e r a l l y i n t e r s p e r s e d with " a s i d e s 1 ' of a l e s s f o r m a l n a t u r e 
giving addi t iona l exp lana t ions and m o t i v a t i o n s . Each c h a p t e r i s p r e ­
ceded by a h i s t o r i c a l and b i b l i o g r a p h i c a l no t e . N o n e t h e l e s s this text 
m a y be difficult for the a v e r a g e s tudent if he s a t i s f i e s only the p r e r e q u i ­
s i t e s s ta ted by the au thor , n a m e l y knowledge of the topology of the r e a l 
l ine and p r o p e r t i e s of r e a l valued func t ions . F o r th roughout the text 
( including the e x e r c i s e s ) t h e r e a r e v e r y few c o n c r e t e e x a m p l e s , and i t 
would a p p e a r d e s i r a b l e for the s tudent to have s o m e backlog of e x p e r i e n c e 
with s e t s in Euc l idean s p a c e s to enable h im to a p p r e c i a t e the m o r e ab­
s t r a c t i dea s t r e a t e d h e r e . 

A . H . Wal lace , U n i v e r s i t y of P e n n s y l v a n i a 

D i s q u i s i t i o n e s A r i t h m e t i c a e , by Ca r l F r i e d r i c h G a u s s , 1801; 
Eng l i sh t r a n s l a t i o n , by A r t h u r A. C l a r k e , S . J . Yale U n i v e r s i t y P r e s s , 
New Haven and London, 1966. xx + 472 p a g e s . Ç12. 50 . 

At the beginning of 1795 a young m a n not ye t e igh teen happened 
upon a r e s u l t he r ecogn ized as beaut i fu l : an odd p r i m e p is a f ac to r of 

2 
x + 1 for s o m e i n t e g e r x if and only if the p r i m e i s of the f o r m 
4n + 1 . He s u r m i s e d a connec t ion with p r o p e r t i e s even m o r e profound, 
and s t r o v e to d i s c o v e r the under ly ing p r i n c i p l e s and to find a proof . 
Succeeding , he was so en th ra l l ed he could not let t hese ques t ions b e . 
The young m a n was of c o u r s e G a u s s ; and the book or saga , he w r o t e wil l 
s t i l l be r ead with del ight in the y e a r 3000. I choose t h r e e i t e m s f r o m 
G a u s s 1 no tes l i s ted at the end of the book. Gauss d i s c o v e r e d the quad­
r a t i c r e c i p r o c i t y law, by e x p e r i m e n t , in M a r c h 1795, and comple ted i t s 
f i r s t proof on Apr i l 8, 1796. He p roved that "a c i r c l e i s g e o m e t r i c a l l y 
d iv i s ib le into 17 p a r t s " on M a r c h 30, 1796; and so soon af ter m u s t have 
solved the 2 0 0 0 - y e a r old p r o b l e m of Euc l idean cons t ruc t i b i l i t y of r e g u l a r 
polygons ( included in Sec t . VII of the D i s q u i s i t i o n e s ) . It was th is d i s ­
cove ry , Be l l t e l l s u s , which decided the young m a n to choose m a t h e m a t i c s 
r a t h e r than ph i lo logy . 

G a u s s is v e r y s p e c i a l to m a t h e m a t i c i a n s , and this f i r s t Eng l i sh 
t r a n s l a t i o n i s an event , even after 165 y e a r s . One1 s na t ive tongue a l ­
ways c o m e s e a s i e r , and so now m a n y of us wi l l have a r e a l oppor tun i ty 
to b e c o m e m u c h b e t t e r acquainted with a v e r y g r e a t m a n . Myself, even 
though I had p r e v i o u s l y plowed th rough m u c h of the o r i g i n a l Lat in , the 
F r e n c h t r a n s l a t i o n (1807), and the G e r m a n one (1885), and had r ead 
v a r i o u s accounts of p a r t s of G a u s s ' work ( e spec i a l l y in H. J. S. S m i t h ' s 
R e p o r t on the T h e o r y of N u m b e r s , 1860-65) , I found in r ead ing this 
t r a n s l a t i o n i t e m s I had fo rgo t t en or did not know, - and i t was j u s t d e ­
lightful to b r o w s e th rough G a u s s ' r e a s o n i n g and h i s a p p r o a c h to v a r i o u s 
ques t ions , h e r e and t h e r e . 

T h e r e a r e , unfor tuna te ly , e r r o r s in the t r a n s l a t i o n , and t h e s e 
d i s t u rbed m e p e r h a p s m o r e than o r d i n a r i l y b e c a u s e I fel t a t r a n s l a t i o n 
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of Gauss should be p e r f e c t . I hope the e r r o r s wil l not keep people f r o m 
read ing the book, -bu t I hope no one will think the e r r o r s a r e due to 
G a u s s . My i m p r e s s i o n of the F r e n c h and G e r m a n t r a n s l a t i o n s i s that 
they followed G a u s s ' w o r d s and s tyle fa i r ly c lose ly , c o r r e c t i n g a few 
m i n o r e r r o r s and giving p r e f e r e n c e when a choice had to be m a d e to the 
t e r m s which l a t e r u sage e s t a b l i s h e d . Gauss w r o t e with dignity and c a r e , 
and for a young m a n p ionee r ing , amaz ing ly wel l . He liked to e x p r e s s 
his thinking in s e n t e n c e s of s e v e r a l l ines - which s e e m to m e to read 
smooth ly and to show the r e l a t i v e i m p o r t a n c e of i d e a s and the i r i n t e r -
c o h e r e n c e by the m a n n e r in which he placed t h e m . F o r some r e a s o n 
the t r a n s l a t o r has b r o k e n up many of G a u s s ' s e n t e n c e s into two. F o r 
example the 32 s e n t e n c e s in G a u s s ' ded ica t ion and p r e f a c e have b e c o m e 
56 . In s e v e r a l c a s e s that I have studied the c o h e r e n c e and e m p h a s i s of 
G a u s s ' thought have been los t . 

I give one e x a m p l e . Gauss has in A r t . 11, " G e n e r a l i t e r p e r s p i c u u m 
e s t . , a equa t ionem X = 0 , quando X functio incogni tae x , huius f o r m a e 

n A n - 1 ^ n -2 A ^ _ 
x + Ax + Bx + e t c . + N , A, B , C, e t c . m t e g r i , atque n in t ege r 
p o s i t i v u s , (ad quam f o r m a m omnes aequa t iones a l g e b r a i c a s r educ i p o s s e 
cons ta t ) r a d i c e m r a t i o n a l e m nul lam h a b e r e , si congruen t i ae X = 0 
secundum ul lum m o d u l u m s a t i s f i e r i nequea t . Sed hoc c r i t é r i u m , quod 
hic sponte se nobis obtuli t , in Sect . VIII fus ius p e r t r a c t a b i t u r . " I t r a n s ­
la te a l m o s t l i t e r a l l y : "In g e n e r a l i t is c l e a r that the equat ion X = 0 , 
w h e r e X i s a function of the unknown x of the f o r m . . . with A, B, C, 
e t c . , i n t e g e r s and n a pos i t ive i n t e g e r , (to which f o r m a l l a l g e b r a i c 
equa t ions can be r educed) , has no r a t i o n a l roo t if the congruence X = 0 
cannot be sa t i s f ied for any one m o d u l u s . But this c r i t e r i o n which i s 
given us h e r e by i tse l f wil l be r e p e a t e d l y applied in Sect . VIII. " C l a r k e ' s 
t r a n s l a t i o n : "Suppose X i s a function in unknown x of the f o r m . . . 
w h e r e A, B, C, e t c . , a r e i n t e g e r s , n a pos i t i ve i n t ege r (it is c l e a r 
tha t a l l a l g e b r a i c equat ions can be reduced to this f o r m ) . In g e n e r a l i t 
is c l e a r that in the equat ion X = 0 t h e r e ex i s t s no r a t i o n a l roo t un l e s s 
the cong ruence X = 0 can be sa t is f ied for s o m e m o d u l u s . But th is 
o m i s s i o n will be d i s c u s s e d m o r e fully in Sect ion VIII. " Thus Gauss has 
been m a d e to say someth ing si l ly; and even if " s o m e " i s m a d e " e v e r y " , 
we a r e not hea r ing G a u s s . 

As I r ead the e a r l y p a r t s of the book I consul ted the La t in w h e r e v e r 
the Eng l i sh or r e a s o n i n g seemed askew, and thus d r e w up the following 
l i s t of " c o r r e c t i o n s " - m o s t of them m i n o r . P e r h a p s the p u b l i s h e r s wil l 
a r r a n g e for a l i s t of c o r r e c t i o n s which could be sen t to r e a d e r s of the 
book upon i n q u i r y . I abb rev i a t e Ar t , h, line k, as (h;k), and change p 
to Q as p -*• q . (1;5) append of one ano ther ; (5;5) m a n y -»• s e v e r a l ; 
(7;6) and (22;8) m a k e a new sen t ence beginning F o r , ; (16;6) many-
v a r i o u s -> m o r e than one; (17;7) i n s e r t p r i m e ; (22;7) equal-** unchanged; 
(3 2;24) when none of the aux i l i a ry congruences is so lvable -> when any of 
the aux i l i a ry c o n g r u e n c e s is not so lvable ; (36;15) m o r e -*• s e v e r a l ; 

(38;12) p m «• p m " ( twice); (39;20) We m a y suppose ; (42;9) f o r m » 
t e r m s ; (42;10) m a n y -* m o r e ; (42;24, 34 et s eq . ) needs r e c a s t i n g with 
exponent ( G a u s s ' d imens io ) ins tead of power ; (46;6) as long as i t i s 
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f ini te -+ as soon as ended. Also needing r e v i s i o n a r e (8;6, 7), . (39;24-27) , 
( 6 l ; 3 - 6 ) . The book has 366 a r t i c l e s . 

I not iced in A r t . 9 the p h r a s e s "in the i n d e t e r m i n a t e x " and "in 
s e v e r a l i n d e t e r m i n a t e s " (which C la rke t r a n s l a t e d "with u n d e t e r m i n e d x" 
and "of m a n y u n d e t e r m i n e d v a r i a b l e s " ) . I had long had the i m p r e s s i o n 
tha t the word i n d e t e r m i n a t e , to de s igna t e the l e t t e r by m e a n s of which a 
po lynomia l is e x p r e s s e d , o r ig ina ted la te in the n ine t een th c e n t u r y . It 
now s e e m s tha t th is i m p o r t a n t t e r m i s due to G a u s s . 

While e v e r y o n e wil l r e c o g n i z e G a u s s 1 a b b r e v i a t i o n Q . E . D . , p e r ­
haps s o m e would a p p r e c i a t e a t r a n s l a t i o n of Q . E . F . (quod e r a t f ac iendum) 
and Q . E . A . (quod e s t a b s u r d u m ) . 

It m a y s e e m a s m a l l thing, but a l t e r a t i o n s of f a m i l i a r t e c h n i c a l 
t e r m s can be annoying: i t would have sounded b e t t e r to m e if the t r a n s ­
la to r had tu rned G a u s s ' p r i m u s ad m into the f a m i l i a r p r i m e to m 
r a t h e r than p r i m e r e l a t i v e to m ; if he had p r e f e r r e d to the modu lus m 
or modulo m ( p h r a s e s e v e r y o n e a s s o c i a t e s with Gauss ) in s t ead of 
r e l a t i v e to the modu lus m ; if he had t r a n s l a t e d i n c o n g r u u s a s i ncong ruen t 
r a t h e r than noncongruen t ; and if, in A r t . 157 et s e q . , he had one f o r m 
containing ano the r ins tead of implying it, even though G a u s s did use 
i m p l i c a n s . 

F a t h e r C la rke has done a g r e a t s e r v i c e to a l l of us in mak ing 
G a u s s ' book a v a i l a b l e . I hope a l l m a t h e m a t i c i a n s wi l l p a r t a k e of the 
de l ight to be found in th is g r e a t book. 

Gordon P a l l , L o u i s i a n a State U n i v e r s i t y 
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