
Welcome back to MAT137- Section L5101

Assignment 9 due today.

Assignment 10 due on April 8.

Test 5 opens on April 22.

Monday: Watch videos 14.5, 14.6 (Taylor series)

Questions from previous class?

Let’s get started!!
Today’s video: 14.3, 14.4 !!

Today’s topic: Taylor polynomials!



Warm up

Write down the (various equivalent) definitions of Taylor
polynomial you have learned so far.



Tangent line

Let f be a C 1 function at a ∈ R.
Then the tangent line of f at a is given by

y = L(x)

1. Recall the explicit formula for L

2. Prove that L is the 1-st Taylor polynomial for f at a
using the 1st definition.

3. Prove that L is the 1-st Taylor polynomial for f at a
using the 2nd definition.



Taylor polynomial of a polynomial

Let f (x) = x3.
Let Qn,a be the n-th Taylor polynomial for f at a.

1. Using the 2nd definition, find Q2,0.
Then verify it also satisfies the 1st definition.

2. Repeat for Q3,0

3. Repeat for Q3,1

4. Repeat for Q2,1.
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True or False – Taylor polynomials

Let f be a continuous function defined at and near a ∈ R. Let
n ∈ N.
Let Pn be the n-th Taylor polynomial for f at a.
Which ones of these are true?

1. Pn is an approximation for f of order n near a.

2. f is an approximation for Pn of order n near a.

3. P3 is an approximation for f of order 4 near a.

4. P4 is an approximation for f of order 3 near a.

5. lim
x→a

[f (x)− Pn(x)] = 0

6. lim
x→a

f (x)− Pn(x)

(x − a)n
= 0

7. If x is close to a, then f (x) = Pn(x).



A polynomial given its derivatives

1. Consider the polynomial P(x) = c0 + c1x + c2x
2 + c3x

3.
Find values of the coefficients that satisfy

P(0) = 1, P ′(0) = 5, P ′′(0) = 3, P ′′′(0) = −7

2. Find all polynomials P (of any degree) that satisfy

P(0) = 1, P ′(0) = 5, P ′′(0) = 3, P ′′′(0) = −7

3. Find a polynomial P of smallest possible degree that satisfies

P(0) = A, P ′(0) = B , P ′′(0) = C , P ′′′(0) = D



Challenge

Compute A =
∞∑
n=1

n

3n

1. What is the value of the sum
∞∑
n=0

xn ?

2. Use derivatives to relate
∞∑
n

xn and
∞∑
n

nxn−1.

3. Compute
∞∑
n=1

nxn−1. Then compute
∞∑
n=1

nxn.

4. Compute the value of series A.
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