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Taylor series

The Taylor series is a way to represent a function f(x) as an infinite sum
of terms calculated from its derivatives at a single point. The general
formula for the Taylor series of f(x) centered at x = a is:

fl@) = f(a) + f'(a)(x — a) + fz—[TaJ(.c — a}2 + fTEaJ{.r —a) -

In summation form:
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Where:
o f")(a) is the n-th derivative of f(z) evaluated at z = a.

e 71! is the factorial of 1.
Examples:-

1. Maclaurin Series for f(z) = 1 + a:
flz) =1+
o fllz)=1 f"(z) =0, f"(x) =0, etc.

e Atax — ()

fl0) =1, f’[ﬂ) =1, f”{ﬂ) — (), etc.
Maclaurin Series:

fle) =1+
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2. Maclaurin Series for f(z) = x?:

/(@) =a®

o flla) =2z f"z) =2 f"(z) =0 et

o Atax — 0

F(0) =0, £(0) = 0, £"(0) = 2, etc.

hMaclaurin Series:

3. Maclaurin Series for f(z) = =

o f'(x) =327 + 1, f'(x) = 6z, f"(x) = 6, etc.

o Atax —

F(0) =0, £/(0) = 1, £(0) = 0, f"(0) = 6, etc.

Maclaurin Series:
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4. Maclaurin Series for f(z) = z:

f(@) = a*

o fl(x) = 42®, f"(z) = 1222, f"(x) = 24z, fY(z) = 24, etc.

e Atax — (O
£(0) =0, £(0) =0, £'(0) = 0, £"(0) = 0, fH(0) = 24, etc.

Maclaurin Series:

5. Maclaurin Series for f(z) =1 — x:
flz)=1—=x
o flz)= 1 f"(z) =0 f"(z) =0 etc

o Atax —

f0)y =1, f(0) = —1, f"(0) = 0, etc.
Maclaurin Series:

fle)=1—=x
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6. Maclaurin Series for f(z) = x’:
OEES

o fl{z) = 5zt f(x) = 202%, f"(x) = 602, f(x) = 1202, FO)(x) — 120, etc.
o Atx — (O

F(0) =0, f/(0) =0, f"(0) = 0, f(0) = 0, £'¥(0) = 120, etc.

Maclaurin Series:

7. Maclaurin Series for f(xz) = z? + 1:
flz) =z +1

o fl(z) =2z f(z) =2 f"(z) = 0, etc.
e Atx —(:
£(0) = 1 £/(0) = 0, "(0) = 2, £"(0) = 0, ete.

Maclaurin Series:

2 W W
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8. Maclaurin Series for f(z) = 27 — x:

fl) =2~z
o fl(x)=3z"—1, f'(x) = 6z, f"(z) = 6, etc.
o Atz — O

F(0) =0, f/(0) = —1, £(0) = 0, f"(0) = 6, etc.

Faclaurin Series:

6 . .
fle) = —x=+ ?}Ti‘,i - —z 4+’
9. Maclaurin Series for f(z) = 1 — x%:
flz) =1-a

¢ @)= 2 0@) = 2 (&) = e
e Atz — ()

F0) =1, £/(0) = 0, £(0) = =2, £(0) = 0, etc.

Maclaurin Series:

10. Maclaurin Series for f(z) = = | z°:
f(z) =z +2*
o flz) =1+ 2z f"(z)=2 f"(z) =0, etc

e Atz — ()

F(0) =0, f(0) = 1, f"(0) = 2, etc.

Maclaurin Series:



