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602

Chapter 10: Infinite Sequences and Series

and so on, to simplify the result, we obtain

0 _ i | i’* | i’ it i%0° | %
SR T TR R TR Ry T
2 4 6 3 5
:(1%4_% %-p) (—B +%— --)=cos€+z‘sin6.

This does not prove that e’ = cos 8 + i sin 0 because we have not yet defined what it

means to raise e to an imaginary power. Rather, it says how to define e’? to be consistent
with other things we know.

DEFINITION

For any real number 6, ¢ = cos @ + isin 6.

(4)

Equation (4), called Euler’s identity, enables us to define e?*% to be e

. e for any
complex number @ + bi. One consequence of the identity is the equation

When written in the form '™ + 1 = 0, this equation combines five of the most important
constants in mathematics.

TABLE 10.1 Frequently used Taylor series
1 [o¢]
——=l+x+x2+---—f-x”+---=2.1;", x| <1
l—x n=0
1 (o0}
- =] —x + x% — + (—x)" + = 2(—])”34”, x| <1
1 +x S
ot = " B 0 o
1+x+§+ ¥ = o —’;H, |x] < o0
3 .5 2n+1 c0 (_I)rrx2u+l
X X X
=x -+ i + (=1) =37 _ |x|< o
SiE = ¥ ~grt 5 (1) (2n + 1)! < (n+ D I*]
2 4 n —1)" 2n
X X
g | == e AR P = x| < oo
cosx=1-971+% Do z, anr
2 3 —1) 1 n
]n(l+x)——1—%+%~ (=1)"1 —E ) , —-1<x=1
3 5 271 1 3 (_I)nx2n+l
o P X, Y
tan” x =x =5 +% + (—1) 2n e P TR |x] =1
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Exercises 10.10
Binomial Series i £\2 1
Find the first four terms of the binomial series for the functions in Ex 4. (1 — 2) 5.\ 1+ P 6. |1~ 3
ercises 1-10.
L (1 +x)7? (1 +x)'A 3.(1—x)2 7. (1 + 7)1 8. (1 + x)1A



