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Second order Taylor polynomial
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Let f:R? — R, such that f(1,—1) =0, Vf(1,—1) = (0,2) and H f(1,-1) = (1 4

) . Find the second
order Taylor polynomial of f at the point (1,—1).
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Solution

The formula for the second order Taylor polynomial of a function is:

P(20,90) = f(z0,90) + fr(x0,90)(x — x0) + £, (x0, 40) (¥ — %o)
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Furthermore, we know that:

VI, =1) = (fr(zo,y0), f,(x0,%0)) = (0,2)
_ (fex(@o,90)  fay(o,v0)\ _ (2 1
Hi{1,-1) = < ;w(iﬁo,yo) fj;(xo,yo)) B <1 4)

Substituting into the function:

P(xo,y0) =040z —1)+2(y+1)
+2(x;1)2 +1(x71)2(y+1)
(z-Dy+1) (y+1)?
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P(xo,yo) =2y + 1) + (¢ = 1)* + (& = 1)(y +1) + 2(y + 1)
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