Solutions to Attendance Quiz # 12 for Dr. Z.’s MathHistory for Lecture 12

1. Using the definition of the Taylor expansion around x = 0 find the first three terms (i.e.
n=0,1,2) of the function f(z) = e**+"

Sol. of 1: The general formula is

f) . f"0)
1 x + 21 x4+ ..+ o el

flx) = f(0) +
but we only need to go up to n = 2.

We have
f(z) =

By the chain rule from calculus
Fl(z) =™ (w+a?) =™ (14 20)
By the product rule and chain rule
() = (e (1+22)) = (") (1 + 22) 4+ "7 (1 + 2z) = e*™ - (1 + 22)2 + 2¢°+%
Plugging-in z = 0, we get
FO)=e =1 | f(0)=e""(142.0) , f7(0) ="t (14+2.0)% + 220 =3

Hence the first three terms of the Taylor expansion of f(x) = e*+%° are

1 3 3
1+Ix+§x2+...:1+x+§x2+...

Ans. to 1: ¢*t° :1+m+%x2+....

2. Using the famous Taylor expansion (around z = 0) of the exponential function, (that you should
memorize!), find the first five terms (i.e. n =0,1,2,3,4, i.e. up to and including the fourth power,
2%) of the function f(z) = e*+2".

Sol.

1 1 1
eZ:1+z+§z2—|—6z3+ﬂz4—|—...

So

1 1 1
et = 1+(x+x2)+§(x+m2)2+6(x+x2)3+ﬂ(x+x2)4+...

Since we are only interested in powers up-to-and-including z* we can safely disregard any higher
powers, replacing them by ...

1 1 1
T =14 (z+2%) + 51‘2(1 + )%+ Em?’(l + )+ ﬂm‘l(l + )t ...
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Ans. to 2: e””””Q:1+$+%x2+%x3+%x4+... .



