WORKSHEET: VECTOR ALGEBRA, LINEAR AND AFFINE FUNCTIONS

1. Label each of the statements below TRUE or FALSE.

Let a, u, and v be n-vectors and let o and S5 be scalars. All ave rue

) a’(u+v) =atu+alv
(@) a’u=u"a ) a(a’u) = (aa)u

(b) a(u+v)=au+av (d) a(aTu) = a (au) (f) BlaTw) + B = BlaTu+1)

2. Complete the definition of a linear vector function:
The function f : R™ — R is linear if for every pair of vectors v and v and every pair of scalars « and
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3. Make up two examples of functions f : R? — R, one that is linear and one that is not linear.
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4. Every linear function can be written 4% ,?(_,A =0 X ‘cDY D‘P’P'D?r;“‘k

Ve ctor a..

5. The definition of an affine vector function: ‘/—1
The function f : R™ — R is affine if for every pair of vectors v and v and every pair of scalars a ana
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6. Every affine function canbe written  ns ()= 4 ¥ + ¢ when—
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Recall Exampl® from previees Loobsect: QD= Hx, =Xy +2.

So Loz [q]T [xi\ +9 '
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7. Linear Taylor Approximations 5 -? X
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8. Let f(x) =x1e7™ 4 z3and z = (2,0,1).
(a) Find f(m), the lirearTaylor approximation of f at z.
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(b) Find £(2.1,0.1,0.9) and f(2.1,0.1,0.9).

#(2.50.1)0.43 = 2. céo">+o.‘1 =7.300 1SS ..
101,04 =3+(00) -2(o) + Lo.1)
=3l -0.3=2.9 e
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