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Homework 12

(1) f- IN = É f" (O) ✗n to find the first 3 terms lie. n=O, 1,2 of the Taylor Expansion
n=o n !

around ✗= 0 of fcx) = sin (✗+✗2).

FLN = Holtf ✗ + ✗2

1-4-1 = 0
+ ÷ ✗ + ÷ XZ

f-1×1 = 0 t ✗ + ✗
2

(2) Using the known formula sin z = z
- Its:(2-3) + '15 ! (2-5) - '

17 :(2-7) + - i - and high school

algebra (pretending the power series is like polynomials ) , to find the first 5 terms

(i. e. n = 0
, I , 2,3 , 4) of the Taylor Expansion around ✗= 0 of fat = sin (✗+ ✗2) .

sin (2) = 2- - ¥ (2-3) + ¥ (2-5) + . . .

sin 1×-1×4=1×+1-4 - I:(✗+ ✗2)
'

+ ÷:(✗+x2)5- ¥
.

(x - ✗2) 7- + qt! (XEN)
"

sin (✗+ x2) = ✗-1×2 - §,
(✗ 6 +3×5+3×4 + ✗ 3) - ¥, (x

- ✗47 + ÷, (xx ✗2)
9

sin lxexz ) = ✗+ x2 -¥
- it

(3) Using the fact that arctan ✗ = IF¥ It and the famous Taylor series for ¥
•

¥ = Ixn ,
derive the Taylor series (annual ✗ = 0) of the function antnnx .

n=o

By replacing Z with - t
'

,
we get

¥, = I C- c-2) " = É C-1) n th
n=D n

--0

Hence anton ✗ =)?¥, =)? ¥
.

.fi)
"
t
"
= ÉC- D" )? t"
n=O

anton ✗ = Eton ( t
""

/ f) =/¥→tñgI|n=o 2h41

(4) Using the trig identity tan ( at B) = tan at tan B
1- tan (a) tangs,

derive the arctnn identity

arvtnncx) -1 arctnniys = are tnnµ,y⇒
let avctnnx = ✗ and arctnny =p .



✗= tan Cat and y
-
- tan (B) .

tan (at B)= tnnattunf
1- tan (a) this (B) .

✗ +a-anmnltyfn-id.IN?-oslarctnnlx1tarctnnCy)=arctun( x + y
1- ✗y
)

(5) Prove that are torn (E) + avctnn E) =
avctan IN tartan (g) = arc tan ( X-¥×y)
an inn (E) tartanE) = antun (¥¥%-⇒)
annual tartan (b) = avctnn ( j¥- )
avctnn (E) tartan 431 = are tan(I¥)
autun (E) tartan (b) = arctank)

arc tan (E) + arctnn (5) =
"

14 .


