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Maclaurin Series:
(generated by fat x=0 )
P(x)= £(0)+ £(0) x+ £(0) X+ fﬂ;(lo) £+ -

If we want to center the series (and it's graph) at som
point other than zero, we get the Taylor Series:

Taylor Series:

(generated by fat x=a )

P(x)= f(a)+ f'(a)(x-a)+L
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example: ¥y =COSX
fx)=cosx f(0)=1 f7(x)=sinx f7(0)=0
f(x)==sinx £'(0)=0 P (x)=cosx ¥ (0)=1
[ (x)=—cosx f"(0)=-1

2 3 4 3 &
P(.r):1+0x—h +{h +1'T +G'T I +
20 30 41 5! 6!

2 4 6 3 10
S P8 PR A S S S
20 40 6! 8! 10!

example: y» = cOS (Zx)

Rather than start from scratch, we can use the function
that we already know:
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sin (x) 0
sin (x) = P PP S B
YR
cos(x) 1
—sin(x) 0 _ JER I
sin(x)=x——+ ———--
31 51 71
—cos(x) -1
. Both sides are odd functions.
sin(x) 0

Sin (0) = 0 for both sides.

dag) ) 3 yualaall

Convergence and Divergence of
Series
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The Key Question- does the series
converge’?

) 1 1 )
Example: Show that the series 1 + 5 B 3 + ... diverges.

\I | _— Htis]

\ 1
0.6} y=-
04l ~—  Htis1/2
0.2} H"““-x-a___ﬁ‘

The sum of the areas of all these ractangles is

1+1+1+
2" 3

o0
The area under the curve / ld.z: Is smaller than the
1 £

sum of the areas of the rectangles.

ocl o0
/ —dx=ln:c] =lnooc—-Ilnl=.
1

3’ 1

The area under the curve y = 1/x is less than the sum of areas of
rectangles
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converges because

o o
On the other hand, the series E >
g

n—1

e 1
the integral —dx is finite.
§. ==

The integral Test

Let {a,, } be a sequence of positive
numbers. Let a,, = f(72) where f(x) is
a continuous, positive, and decreasing
function for all z = /N where NV is a

positive integer.

>
Then the series E a, and the integral

=71

o0
f(x)dx both converge or both
N
diverge.
Since/ —dx = oo, the series — must diverge.
1 ¥ n=1"

This illustrates that we can use an integral to test if a
series converges.

Example:

Use Integral Test to determine whether or
o0

4
not E —& converges.
n=1 nS 8

Note that if n is raised to a high enough power, the series will converge.
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s'e)
To see if E — converges, determine
nzln

T

/ dxr—3dx = S —2] =
1 — 2 x

1
o'e

.x 4
whether or not / — dz converges.
. .

Since the integral converges, the sum
converges.

dualAl) B paalaal)

The P-Series

A p-Series is a series of the form

— 1 1 1 1
> b —qp VT op t3gp -
re—1

This series converges if p > 1 and
diverges if p << 1.
Examples

o0
1
The series diverges
2

because p =1/2 < 1.
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o0
, 1
The series E Wconverges
n=1"7

3
because p = 7 > 1.



