ANSWER KEYS FOR THE 7TH WEEK HOMEWORK

5(p.111). Let us denote an m x n matrix A = (A;;), x = (v1,22, - ,xp) and b = (b1, b2, -+ ,by,).
Then we can write the function
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Since, for all 1 < j <m, Vfj(x) = (Zk 1 ]kxk—i-b) (Aj1,Aj2,- -+, Ajn), we have
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7(p'111) Since f(X) = (fl(x)a e 7fm(X))7 g(X) = (gl(x)a e 7gm( )) and x = ('Ila axn)a we
can have a real-valued function on R"™
h(x) = f(x) - g(x) = Y _ f;(x)g;(x)
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1(p.119). Let F(z,y,2) = 2% — 4z + 2y*> — yz — 1. Then F(2,-1,3) =0,

and VF(2,1,3) =

VF(:Evya Z) = (21‘ - 474y -z, _y)

(0,—7,1). Thus, by the implicit function theorem, we know that there is a

neighborhood N of (2,1,3) so that the equation F(z,y,z) = 0 can be solved uniquely for y and z,
but F(z,y,z) = 0 cannot be solved uniquely for x as a function of y and z in any neighborhood of
(2,1,3) . Explicitly, one can solve F = 0 for z, x = 2+ y/—2y2 +yz+5. But —2y?> + yz +5 < 0
for any z > 3 and y = 1. This coincides with the implicit function theorem result. One also solve
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F =0, for y,

1 2
y:z+\/2<1—x2+4x+z8>, y>z/4
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1
y:z—\/2<1—x2+4x+2>, y < z/4,

and for any 2 — V5 <z <2++5 andzER,1—m2+4m+%20.Finaﬂy, for z, we have
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z= , y#0.
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8(p.120). Let F = xy? + zzu + yv? — 3 and G = vdyz + 2zv — u?v? — 2. Then
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oF,G
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Thus, one can solve the system of equations F' =0 and G = 0 for u and v as functions of x,y, and
znearr =y=z2z=u=v=1.




