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A simple way of looking at and proving Taylor's theorem. 
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Let -00 < a < b < 00, n an integer > 1, and f a real fun ction with f< ") co ntinuous on the closed 
interval [a, b]. Co nsider the nu mber 

(1) 

P erformin g the integrati ons, one obtain s 

l = f(b)_ '±I /( h:\a) (b - o,)", 
1.' = 0 • 

(2) 

a T aylor formula with " re mainder" I . To obtain the Lagra nge form of the re ma inder , observe 
th at ta kin gf(x) == (x - a)"/ 11! , we have by (1) and (2), 

JbJ I" JI2 10 = . .. dt 1dt2 . 
a a a 

(b - a) " 
dt,, = I' 

n . 

Returning to our original / , let M = max J<II )(X) , m = min fUd(x) . The n clearl y mlo~ l ~ Mlo, 
a E X E b a ~ x E h 

and unless f(ll) is constant on [a , b], stric t inequalities hold. Therefore, there exists a c, a < C < b, 
s uch that 1/10 = J<")(C), and so 

f (b)= ['L,1-1 fUd \0. ) (b _ a)h'] + J<") \ c) (b - a)". 
k = O k. n . 

REMARK: The usual proof of Taylor's theore m using integration by parts gives as the value of 

Jb (b - t)II - 1 
th e right-hand side of (2) the number ,,1'(1/) (t) (n - I)! dt, which must therefore equal the 

right-h and side of (1). The equality is also evident from the known representation of an iterated 
inde finit e integral as a single integral. 

(paper 72Bl- 253) 
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