Maclaurin Series
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Functions Expansion Valid for
2 3 r
B T T L All values
21 3! r! of x
3 5 7 _ 1\t 21
sin x R S A A o) I All values
3t 57 2r-1! of x
2 4 6 L 2r2
COS X :1_X_+X__X_+m+(1)—x+ All values
20 41 6 (2r—2)! of x
2 3 4 r+l _r
In(1+ x) =x—x—+x——x—+...+L+... -1<x<1
2 3 4 r
- - - —D..(n—r+l1
(1+x)" :1+nx+n(n 1)x2+n(n D(n 2)x3+...+n(n ). (=7 )x’ —1<x<1
2! 3! r!
Maclaurin Series
" f 3 f 4 f n
F =@+ fOx+ Dy (O O O
2 3! 4! n!
Derivation
1. e*
Let f(x) = e" Whenx=0, f(0) =¢e’=1
f'(x) = e £ =1
fn(x) — ex f”(O) = 1
3
fi(x) = e £7(0) =1
4
i) = e 40 =1
By substituting the values of f(0), f'(0), f''(0), £?(0) and f *(0) back into Maclaurin Series,
. xZ 3 xr
e =1l+x+—+—+..+ + ...
2! 3! r!
2. sinx
Let T(x) = sinx Whenx=0, f(0) = sin0=0
f'(x) = cosx £'(0) = cos0=1
f'"(x) = —sinx £f"(0) = —sinx=0
£7(x) = —cosx £3(0) = —cosx = -1
70 = sinx £40) = sin0=0
By substituting the values back into Maclaurin Series,
_ 3
sinx =0+ l.x + 0x> +(—;)x3 +0x* +... = x—%+




3. cosx

Let f(x) =
f'(x) =
f'"(x) =

f3(x) =

COS x
—sin x
—COSX

sin x

Whenx=0,

f(0) = cos0=1
f'(0) = —sinx=0
f"(0) = —cosx = -1
£3(0) = sin0=0

f(x) =

COS X

By substituting the values back into Maclaurin Series,

cosx=1+0x+ D pox+tutp —1-Ltp sy Ly
2! ! 2
4. In(1+x)
Let f(x) = In(1+ x) Whenx=0, f(0) =Inl1=0
f'(x) = l-ix =(1+x)”" £'0) =1
£'(x) = = (1+x) 2 0= -1
f'x) = 2(1+x)7° f30) =2
fix) = —6(1+x)~" £40) = —6
By substituting the values back into Maclaurin Series,
In(1+x)= O+1.x+(_—21)x2 +%x3 +(_Ti)x4 +...:x—§+§—§+...+%
5 (1+x)"
Let f(x) = (1+x)"
f'(x) = n(1+x)""
f'"(x) = n(n=D(1+ x)"?
f3(x) = n(n=Dm-2)(1 + x)"°
f4x) = n(n-Dm-2)(n=3)(1+x)""*
When x=0, f(0) = (1)" =1
f'(x) = n
f'"(x) = n(n—-1)
f’(x) = n(n-1(n-2)
f4x) = n(n-D(n-2)(n-73)

By substituting the values back into Maclaurin Series,

(I+x)"=1+n

2!

3!

f40) = cos0=1

o4 nn—1) 2+ nn-1)n-2) [N nn-1..(n—r+1) N

r!



