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lim
𝜃→0

𝑠𝑖𝑛 𝜃

𝜃
= 1 lim

𝜃→∞

𝑠𝑖𝑛 𝜃

𝜃
= 0 lim

𝑥→∞

𝑎0∙𝑥𝑛+𝑎1𝑥𝑛−1+𝑎2𝑥𝑛−2+⋯+𝑘

𝑏0∙𝑥𝑛+𝑏1𝑥𝑛−1+𝑏2𝑥𝑛−2+⋯+𝑘
=

𝑎0

𝑏0

𝑑

𝑑𝑥
𝑥𝑛 = 𝑛 ∙ 𝑥𝑛−1 𝑑

𝑑𝑥
𝑠𝑖𝑛 𝑥 = 𝑐𝑜𝑠 𝑥

𝑑

𝑑𝑥
𝑒𝑥 𝑑

𝑑𝑥
𝑎𝑥 𝑑

𝑑𝑥
𝑙𝑛 𝑥

𝑑

𝑑𝑥
𝑙𝑜𝑔𝑎 𝑥

𝑑

𝑑𝑥
𝑘 ∙ 𝑓 𝑥

𝑑

𝑑𝑥
𝑓 𝑥 + 𝑔 𝑥

𝑑

𝑑𝑥
𝑓 𝑥 ∙ 𝑔 𝑥

𝑑

𝑑𝑥

𝑓 𝑥

𝑔 𝑥

𝑑

𝑑𝑥
𝑓 𝑔 𝑥

𝑑

𝑑𝑥
𝑓−1 𝑥

𝑑

𝑑𝑥
 
𝑎

𝑥
𝑓 𝑡 𝑑𝑡 = 𝑓 𝑥  

𝑎

𝑏
𝑓′ 𝑡 𝑑𝑡 = 𝑓 𝑏 − 𝑓 𝑎
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𝑑

𝑑𝑥
𝑘 ∙ 𝑓 𝑥 = … ?

𝑑

𝑑𝑥
𝑓 𝑥 ∙ 𝑔 𝑥 = … ?

𝑑

𝑑𝑥
𝑠𝑖𝑛 𝑥 = … ?

𝑠𝑖𝑛 𝐴 + 𝐵 = 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐵 + 𝑐𝑜𝑠 𝐴 𝑠𝑖𝑛 𝐵 lim
𝜃→0

𝑠𝑖𝑛 𝜃

𝜃
= 1





𝑑

𝑑𝑥
𝑘 ∙ 𝑓 𝑥 = … ?

𝑑

𝑑𝑥
𝑓 𝑥 ∙ 𝑔 𝑥 = … ?

𝑑

𝑑𝑥
𝑠𝑖𝑛 𝑥 = … ?

𝑠𝑖𝑛 𝐴 + 𝐵 = 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐵 + 𝑐𝑜𝑠 𝐴 𝑠𝑖𝑛 𝐵 lim
𝜃→0

𝑠𝑖𝑛 𝜃

𝜃
= 1



𝑥 = 𝑎 𝑦 = 𝑒𝑥

𝑦 =
1

1−𝑥



𝑦 = 𝑒𝑥

𝑇 0 = 𝑓 0 𝑇 𝑥 ≈ 𝑓 𝑥

𝑇′ 0 = 𝑓′ 0 𝑇′ 𝑥 ≈ 𝑓′ 𝑥

𝑇′′ 0 = 𝑓′′ 0 𝑇′′ 𝑥 ≈ 𝑓′′ 𝑥



𝑥 = 𝑎 𝑦 = 𝑒𝑥

𝑦 =
1

1−𝑥



𝑦 =
1

1−𝑥
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𝑦 =
1

1−𝑥



𝑥 = 𝑎 𝑦 = 𝑒𝑥

𝑦 =
1

1−𝑥



𝑓 𝑥 = 𝑓 𝑎 +  𝑎

𝑥
𝑓′ 𝑡 𝑑𝑡

𝑓′ 𝑥 = 𝑓′ 𝑎 +  𝑎

𝑥
𝑓′′ 𝑡 𝑑𝑡

𝑥 ∙ 𝑓′ 𝑥 = 𝑥 ∙ 𝑓′ 𝑎 + 𝑥 ∙  𝑎

𝑥
𝑓′′ 𝑡 𝑑𝑡

𝑓 𝑥 = 𝑓 𝑎 +  𝑎

𝑥
𝑓′ 𝑡 𝑑𝑡

= 𝑓 𝑎 +  𝑡 ∙ 𝑓′ 𝑡 𝑡=𝑎
𝑡=𝑥

−  𝑎

𝑥
𝑡 ∙ 𝑓′′ 𝑡 𝑑𝑡

= 𝑓 𝑎 + 𝑥 ∙ 𝑓′ 𝑥 − 𝑎 ∙ 𝑓′ 𝑎 −  𝑎

𝑥
𝑡 ∙ 𝑓′′ 𝑡 𝑑𝑡

= 𝑓 𝑎 + 𝑥 ∙ 𝑓′ 𝑎 + 𝒙 ∙  𝒂

𝒙
𝒇′′ 𝒕 𝒅𝒕 − 𝒂 ∙ 𝒇′ 𝒂 −  𝑎

𝑥
𝑡 ∙ 𝑓′′ 𝑡 𝑑𝑡

= 𝑓 𝑎 + 𝑥 ∙ 𝑓′ 𝑎 − 𝒂 ∙ 𝒇′ 𝒂 +  𝒂

𝒙
𝒙 ∙ 𝒇′′ 𝒕 𝒅𝒕 −  𝑎

𝑥
𝑡 ∙ 𝑓′′ 𝑡 𝑑𝑡

= 𝑓 𝑎 + 𝑥 − 𝑎 ∙ 𝑓′ 𝑎 +  𝑎

𝑥
𝑥 − 𝑡 ∙ 𝑓′′ 𝑡 𝑑𝑡



𝑓 𝑥 = 𝑓 𝑎 +  𝑎

𝑥
𝑓′ 𝑡 𝑑𝑡

𝑓 𝑥 = 𝑓 𝑎 + 𝑥 − 𝑎 ∙ 𝑓′ 𝑎 +  
𝑎

𝑥

𝑥 − 𝑡 ∙ 𝑓′′ 𝑡 𝑑𝑡

= 𝑓 𝑎 + 𝑓′ 𝑎 ∙ 𝑥 − 𝑎 +  𝑎

𝑥
𝑓′′ 𝑡 ∙ 𝑥 − 𝑡 𝑑𝑡 **use product rule again!**

= 𝑓 𝑎 + 𝑓′ 𝑎 ∙ 𝑥 − 𝑎 +  −𝑓′′ 𝑡 ∙
1

2
𝑥 − 𝑡 2

𝑡=𝑎

𝑡=𝑥
+  𝑎

𝑥 1

2
𝑥 − 𝑡 2 ∙ 𝑓′′′ 𝑡 𝑑𝑡

= 𝑓 𝑎 + 𝑓′ 𝑎 ∙ 𝑥 − 𝑎 +
𝑓′′ 𝑎

2
𝑥 − 𝑎 2 +  𝑎

𝑥
𝑓′′′ 𝑡 ∙

1

2
𝑥 − 𝑡 2𝑑𝑡 **product rule**

= 𝑓 𝑎 + 𝑓′ 𝑎 ∙ 𝑥 − 𝑎 +
𝑓′′ 𝑎

2
𝑥 − 𝑎 2 +  −𝒇′′′ 𝒕 ∙

𝟏

𝟐

𝟏

𝟑
𝒙 − 𝒕 𝟑

𝒕=𝒂

𝒕=𝒙
+  𝑎

𝑥 1

3!
𝑥 − 𝑡 3 ∙ 𝑓(4) 𝑡 𝑑𝑡

= 𝑓 𝑎 + 𝑓′ 𝑎 ∙ 𝑥 − 𝑎 +
𝑓′′ 𝑎

2
𝑥 − 𝑎 2 +∙

𝒇′′′ 𝒂

𝟑!
𝒙 − 𝒂 𝟑 +  𝑎

𝑥
𝑓(4) 𝑡 ∙

1

3!
𝑥 − 𝑡 3𝑑𝑡

𝒇 𝒙 =  𝒊=𝟎
𝒏 𝒇(𝒊) 𝒂

𝒊!
𝒙 − 𝒂 𝒊 +  𝒂

𝒙
𝒇(𝒏+𝟏) 𝒕 ∙

𝟏

𝒏!
𝒙 − 𝒕 𝒏𝒅𝒕



…further notes on Taylor’s remainder term:

 𝒂

𝒙
𝒇(𝒏+𝟏) 𝒕 ∙

𝟏

𝒏!
𝒙 − 𝒕 𝒏𝒅𝒕 ≤  𝒂

𝒙
𝒇(𝒏+𝟏) 𝒕

𝒎𝒂𝒙
∙

𝟏

𝒏!
𝒙 − 𝒕 𝒏𝒅𝒕

This remainder integral now has a constant factor, 𝒇(𝒏+𝟏) 𝒕
𝒎𝒂𝒙 𝒐𝒏 𝒂,𝒙

, which we 

can distribute out, making the remaining integrand very easy to integrate! Moreover, 
this gives us the supposedly-tricky Lagrange form of  the upper-bound for the error.

 𝒂

𝒙
𝒇(𝒏+𝟏) 𝒕 ∙

𝟏

𝒏!
𝒙 − 𝒕 𝒏𝒅𝒕 ≤  𝒂

𝒙
𝒇(𝒏+𝟏) 𝒕

𝒎𝒂𝒙 𝒐𝒏 𝒂,𝒙
∙

𝟏

𝒏!
𝒙 − 𝒕 𝒏𝒅𝒕

= 𝒇(𝒏+𝟏) 𝒕
𝒎𝒂𝒙

∙  𝒂

𝒙 𝟏

𝒏!
𝒙 − 𝒕 𝒏𝒅𝒕 .

= 𝒇(𝒏+𝟏) 𝒕
𝒎𝒂𝒙

∙
𝟏

𝒏!

𝒙−𝒂 𝒏+𝟏

𝒏+𝟏
.

= 𝒇(𝒏+𝟏) 𝒕
𝒎𝒂𝒙

∙
𝒙−𝒂 𝒏+𝟏

𝒏+𝟏 !
…as needed!
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https://tauday.com/tau-manifesto.pdf
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– http://www.youtube.com/watch?v=ICILzbB1Obg
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http://www.youtube.com/watch?v=ICILzbB1Obg
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1 + 𝑎𝑥 1 + 𝑏𝑥 1 + 𝑐𝑥 ∙ ⋯ 1 + 𝑘𝑥 = ? ? ?

 

𝑛=1

∞
1

𝑛2
=

1

12
+

1

22
+

1

32
+

1

42
+ ⋯ = ? ? ?


