Harold’s Infinite Series

Cheat Sheet
27 October 2025

Exponential Functions

[ee]
n

X
e* = Z— for all x
n!

xZ x3 x4— x5 x6 x7 8

n=1

; 1+X+E+§+Z+E+a+ﬁ+a+'“
n=
— [x In(@)]" 2 3
ax:exln(a)zz[ ()] for all x 1+xln(a)+[xln(a)] +[Xln(a)] +
n! 2! 3!
n=0
Natural Logarithm Functions
"y x2 x3 x%* x5 x6 x7 48
In(1-x =Z—f0r|x|<1 e e L e
= Lin TS Ta T 6 T 7 B
(- D) (x — )" —1)2 —_1)3 _ 14
ln(x):z( ™ ( )for|x|<1 (x_l)_(x D +(x 1) _(x D 4.
- n 2 3 4
n=1 -
1)1 2 3 4 5 6 7 8
1n(1+x)=zLx"for|x|<1 x_x_ r_r X x__x_+..
i~ n 2 3 4 5 6 7 8
1+x - 2 2 3 4 5 6 7
ln( )=Z x2"1 for |x| < 1 zx_zi 2x” _2x” | 2x7 2x> 2x
1—x 2n—1

Geometric Series

1 (o0
== Z(—l)”(x D" for0<x<2
n=0

1-x—-D+x-1)2—-(x-1D3+@x—-1D*+ -

[0e]
1
m=2(—1)”x” for |x| < 1 1—x+x2—x3+xt—x>+ x5 —x7+x8— -
n=0
1 [o'e]
m=2x" for |x| <1 T4+x+x2+x3+x* +x5+x0+x7 4+ x84+
n=0

>
= ) (=1)™x?" for|x| <1
2
1+x e

1—x?4+x*—x+x8 —x0 4+ x12 —xM + ...

[oe]

1 2
1_x2=2xn for |x] <1

n=0

T4+ x2+x* +x0 +x8 +x10 +x12 1+

1 N n-1 n-1
WZZ(—I) nx for |x| <1
n=1

1—2x +3x2% —4x3 + 5x* — 6x° + 7x0 — -

Copyright © 2015-2025 by Harold Toomey, WyzAnt Tutor




o)

an”_l for x| < 1

n=1

1 p—
(1-x)?

14+ 2x+3x%2 4+ 4x3 +5x*+ 6x> + 7x6 + -

I oD m-Dn
(1+x)3_; 2 A

1—3x+6x%2—10x3 + 15x* — 21x5 + 28x°6 — --

for x| <1
1 - (n—1)n
a-° = Z%xn—z for [x| < 1 1+ 3x + 6x2% + 10x3 + 15x* + 21x° + 28x° + -
n=2
o (=D)™ (2n)! 1 1 1 5 7 21
\/1+x=z X 14+—x——x24—x3-— 44 5_ 5
L4 (n)? (1 - 2n) 278" T16* T128% T256* T 1024
for—1<x<1 t o
s 2n)! 1 1 1 5 7 21
ll_x:Z XM 1=y -C= 2~ .3 _ 4 _ 5 __ 5
L& ()7 (1—2n) 278 T16* T 128" T 256" 1,024”
for—-1<x<1 -
— v (CDren)
1-HCZ22:4"(71!)2(1—2n)xn 1+1x2—1x4+ix6—ix8+Lx1°—---
= ) 27 78" T16° 128" " 256
or—1<x<
- (2n)!
,/1_xz=z x2n 1.1 1 5 7
4qn !2 1-2 1—= 2_ L4 _ ~ 6 _ - .8__ _ "~ .10 _
o4t ()7 (1 =2n) 2% 78% T16* T 128" T 256"

for—1<x<1

Double Factorial (!!)

mM"'=nn—-2)(n—4)...6-4-2if even
m"'=nn-2)(n—4)..5-3-1if odd
where 0! =land—1!' =1

1 > (=D (2n — D!
= n 1-3 1-3-5 1-3-5-7
Vi+x 4 @t 1--x+ 4xz—2 2 6x3+2 e 8x4—---
n= . . . . .
for—1<x<1
1 = 2n — 1!
= (2n—1) 1 3, 1-3-5 1-3:5-7 ,
Vi-x & Cmt T+ox+o—xl+ 4'6x3+2-4-6-8x ¥
for—1<x<1
L _yenren-i,, 13 . 1:3:5 _ 1:3:5:7
Vi+axZ & 2n)!! 1—=-x%+ x4—2 x® + c x8 —
for—-1<x<1
1 o (2n— 1N
Nero ((T; )”) " 14l L3 195,6 103°5°7 10
1-x2 n)!! SX t 5 ¥ e g”

for—-1<x<1

Copyright © 2015-2025 by Harold Toomey, WyzAnt Tutor 2




Binomial Series
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Inverse Hyperbolic Functions
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