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Harold’s Taylor Series  
Cheat Sheet 

12 November 2024 
 

 

Power Series  

Power Series About Zero 
    Geometric Series if 𝑎𝑛 = 𝑎 

∑ 𝑎𝑛𝑥𝑛 = 𝑎0 + 𝑎1𝑥 + 𝑎2𝑥2 + 𝑎3𝑥3 + 𝑎4𝑥4 + ⋯

+∞

𝑛=0

 

Power Series ∑ 𝑎𝑛(𝑥 − 𝑐)𝑛 = 𝑎0 + 𝑎1(𝑥 − 𝑐) + 𝑎2(𝑥 − 𝑐)2 + ⋯

+∞

𝑛=0

 

 

Approximation Polynomial  

 

𝒇(𝒙) = 𝑷𝒏(𝒙) + 𝑹𝒏(𝒙) 
 

𝑃𝑛(𝑥) = 𝑛𝑡ℎ degree polynomial approximation 

𝑅𝑛(𝑥) = ± 𝐸𝑟𝑟𝑜𝑟 

 

NOTE: 𝑃𝑛(𝑥) is easy to integrate and differentiate 

 

Maclaurin Series  

Maclaurin Series 
    Taylor Series centered about 𝑥 = 0 

𝒇(𝒙) ≈ 𝑷𝒏(𝒙) = ∑
𝒇(𝒏)(𝟎)

𝒏!

+∞

𝒏=𝟎

 𝒙𝒏 

Maclaurin Series Remainder 
𝑅𝑛(𝑥) =  

𝑓(𝑛+1)(𝑥∗)

(𝑛 + 1)!
 𝑥𝑛+1 

where  𝑥 ≤  𝑥∗ ≤ 𝑚𝑎𝑥 and lim
𝑥→+∞

𝑅𝑛(𝑥) = 0 

 

Taylor Series  

Taylor Series 
    Maclaurin Series if 𝑐 = 0 

𝑓(𝑥) ≈ 𝑃𝑛(𝑥) = ∑
𝑓(𝑛)(𝑐)

𝑛!

+∞

𝑛=0

 (𝑥 − 𝑐)𝑛 

Taylor Series Remainder 
𝑅𝑛(𝑥) =

𝑓(𝑛+1)(𝑥∗)

(𝑛 + 1)!
 (𝑥 − 𝑐)𝑛+1 

where  𝑥 ≤  𝑥∗ ≤ 𝑐 and lim
𝑥→+∞

𝑅𝑛(𝑥) = 0 

https://en.wikipedia.org/wiki/Taylor_series
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Key Maclaurin Series Expanded Form 

𝑒𝑥 = ∑
𝑥𝑛

𝑛!

∞

𝑛=0

  for all 𝑥 1 + 𝑥 +
𝑥2

2!
+

𝑥3

3!
+

𝑥4

4!
+

𝑥5

5!
+

𝑥6

6!
+

𝑥7

7!
+

𝑥8

8!
+ ⋯ 

ln (1 + 𝑥) = ∑
(−1)𝑛−1

𝑛
𝑥𝑛

∞

𝑛=1

 for |𝑥| < 1 𝑥 −
𝑥2

2
+

𝑥3

3
−

𝑥4

4
+

𝑥5

5
−

𝑥6

6
+

𝑥7

7
−

𝑥8

8
+ ⋯ 

1

1 − 𝑥
= ∑ 𝑥𝑛

∞

𝑛=0

  for |𝑥| < 1 1 + 𝑥 + 𝑥2 + 𝑥3 + 𝑥4 + 𝑥5 + 𝑥6 + 𝑥7 + 𝑥8 + ⋯ 

sin (𝑥) = ∑
(−1)𝑛

(2𝑛 + 1)!

∞

𝑛=0

𝑥2𝑛+1  for all 𝑥 𝑥 −
𝑥3

3!
+

𝑥5

5!
−

𝑥7

7!
+

𝑥9

9!
−

𝑥11

11!
+

𝑥13

13!
−

𝑥15

15!
+ ⋯ 

cos (𝑥) = ∑
(−1)𝑛

(2𝑛)!
𝑥2𝑛

∞

𝑛=0

  for all 𝑥 1 −
𝑥2

2!
+

𝑥4

4!
−

𝑥6

6!
+

𝑥8

8!
−

𝑥10

10!
+

𝑥12

12!
−

𝑥14

14!
+ ⋯ 

tan−1(𝑥) = ∑
(−1)𝑛

(2𝑛 + 1)
𝑥2𝑛+1

∞

𝑛=0

 

 
for |𝑥| < 1 

               𝑥 −
𝑥3

3
+

𝑥5

5
−

𝑥7

7
+

𝑥9

9
− ⋯  𝑓𝑜𝑟 − 1 < 𝑥 < 1 

𝜋

2
−

1

𝑥
+

1

3𝑥3
−

1

5𝑥5
+

1

7𝑥7
−

1

9𝑥9
+ ⋯  𝑓𝑜𝑟 𝑥 ≥  1 

−
𝜋

2
−

1

𝑥
+

1

3𝑥3
−

1

5𝑥5
+

1

7𝑥7
−

1

9𝑥9
+ ⋯  𝑓𝑜𝑟 𝑥 < 1 

sinh (𝑥) =
𝑒𝑥 − 𝑒−𝑥

2
= ∑

𝑥2𝑛+1

(2𝑛 + 1)!

∞

𝑛=0

  for all 𝑥 𝑥 +
𝑥3

3!
+

𝑥5

5!
+

𝑥7

7!
+

𝑥9

9!
+

𝑥11

11!
+

𝑥13

13!
+

𝑥15

15!
+ ⋯ 

cosh (𝑥) =
𝑒𝑥 + 𝑒−𝑥

2
= ∑

𝑥2𝑛

(2𝑛)!

∞

𝑛=0

  for all 𝑥 1 +
𝑥2

2!
+

𝑥4

4!
+

𝑥6

6!
+

𝑥8

8!
+

𝑥10

10!
+

𝑥12

12!
+

𝑥14

14!
+ ⋯ 

 

See Harold’s Infinite Series Cheat Sheet. 

 

https://www.toomey.org/tutor/calculus.html

