Taylor Polynomials

1. Find the degree 3 Taylor polynomial T3 of the function f(x) = /z centered at the point ¢ = 1.

2. For an arbitrary function f: R? — R, write
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in terms of the partial derivatives of f at the point c.

3. For an arbitrary function f : R® — R, write the degree 2 Taylor polynomial of f centered at ¢ in terms
of the partial derivatives of f at the point c.
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4. Find the degree 2 Taylor polynomial T of the function f(| y |) = J;x centered at the point
y+z
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5. Suppose M C R? is the set of points (x,t) which satisfy the following equation
F(at)=a +at+t> -7

Notice that the point (1,2) is an element of M. The implicit function theorem implies that there are
neighborhoods B of 2 and W of 1 and a function ¢ : B — W such that (z,t) € W x B € M if and
only if = ¢(t). Find the degree 3 Taylor polynomial of ¢ centered at 2.

6. Suppose M C R? is the set of points (z,s,t) which satisfy the following equation
F(zt)=a%+as+t>—2

Notice that the point (—1,1,2) is an element of M. The implicit function theorem implies that there
are neighborhoods B of (1,2) and W of 2 and a function ¢ : B — W such that (z,s,t) € W x B € M
if and only if z = ¢(s,t). Find the degree 2 Taylor polynomial of ¢ centered at (1,2).



