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4.

I Exercicio 4.1

a)
£lx_, v_1={x, v};
ey = (o)
b)
f[x_, v ] = {XExp[y] +Cos[y], X, X+ Exp[Y]}:
¥ e’ x-8in[y]
Jf(x,y) = 1 0
1 e’
c)
flx , v ]={xyExp[xy], xSin[y], 5xyA2};
XYy ie*¥xy? XY x4+ eX¥xly)
Jf(x,y) = Sin[y] X Cos [V]
5y2 10 xy
d)
flx_, v,z ]1={xX-Y, Y+2};
st = (37 0)
e)

f[x , vy, z]={x+y+EXxp[z], XA2Y¥};

1 1 e

ILxy.2) = 2xy x2 0
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I Exercicio 4.2

flx, v,z ]={x-y+2, XN2yz, Xyz};
glx_, v, z_]1={XY, Yz, 2X, XY Z};

Df ((-1,0,-1);(2,3,-1))

I

(-2, -3, 3}

Dg((—l,o,—l);(2,3,—l))

{-3, -3, 4, 3}
b)
Df(-1,0,-1)(x,y,2) = {X-Y+2Z, =¥, ¥}

Dg(-1,0,-1) (x,vy,2) {-y, -¥, 2%, ¥}

I Exercicio 4.3

fl[x ,u ]1={3%x, x+2Yy};

b)

A fungdio f¢é de classe (31
c)
DEf(1,2)(x,yv) = {3x, XxX+2V}
d)

Df (Xo0,Vo0) (X,¥) = {3X, X+2V}

I Exercicio 4.4

flx , u ]l={2xA2,3y, 2XY};
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4x 0
f(x,v) = 0 3
2y 2X
b)
A fungdo f é de classe Cl.
Df(1,1)(x,y) = {4x, 3y, 2x+2VY}
c)

1

Df(1,1)(2,3) = {8, 9, 10}

I Exercicio 4.5

a)
flx , ul=2xy/ (XxA2+yN2)A2;
24y(x3—xy2) 6 (:x4—6 x2 y2+y4)
. ()t ()
H R o
ess (X.¥) 6 (‘x4 6x2 y2+y ) 24xy(—x +y2)
- (x *y2'4 (x2+yz)4
b)
f[x , u ] =Cos[xyA2];
Hess f(x,y) =
4 2 2 2 : 2
-y Cos[xy] -2y (xy Cos[xy]+S1n[xy])
-2y (xy2 Cos[xyZ] +Sin[xy2]) -2x (2 X y? Cos[xyz] +Sin[xy2])
c)
f[x , U ] =Exp[-xyA2] + yA3 xXA4;
Hess f(x,y) =
3 (12x2+e'xyz y) 2(3""’23/'(—1+6eXyz x3y+xy2)
2 e'xy2 v (—l +6 exy2 x3 y+xy2) 2 e'xy2 X (—1 +3 exy2 X3y +2 xy2)
d)
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f[x , yu ]l]=1/(Cos[x]A2+Exp[-Y]):

22Y (ey cos [x]4-8in[x]2+Cos [x]2 (1+3 eY Sin[x]z)) 162Y Cos [x] Sin[x]

“1+ey Cos [)(]2)3

"11»93’Cos[x]2')3
Hess f(x,y) = ' ‘

4 e2yCOS [x] Sin[x] _ey (-1+ey Cos [x]2)
(1+ey COS[X]z')3 (1+ey Cos[x]z)3

I Exercicio 4.6

g[x_, t_ ] =2+Exp[-t] sin[x];

ag “t .
—(X,t) = -e " Sin[x
5¢ X0 (%]
&2 £ .

2 (x,t) = -e t Sin([x]
ox

I Exercicio 4.7
f[x, v, z, w] =Exp[xyz] Sin[xw];

fyzw = € 72Xy ((2+Xyz)Cos[wx] ~-wx Sin[wx])

foux = €Y% Xy ((2+Xy2z)Cos[wWX] -wx Sin[wx])

I Exercicio 4.8

a)

D[2 xA3, V]

0

D[xA2y + x, X]

l+2xy

A fungdo f seria de classe C2 mas fxy;é fyx

b)

D[xSsin[y], V]

X Cos (V]
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D[y Ssin[x], x]

y Cos [X]

A funcéo f seria de classe C2 mas fxyqé fyx

I Exercicio 4.9

£[0, 0] =0;
f[x , U ] =xyA3/ (xA2+yA2);

a)
£,[0,0] = 0
3 2 2
y (X +¥
fX[XIY] = (2 2 2) r (XIY)?&(OIO)
(X +y)
£,00,0] = 0
X 3x2y2+y4
(X +y)
b)
fxy[0,0] =1
fyx[0,0] - 0
c)
—3X4 2 6X2 4 6
fxy [X,Y] = Y22 T Y (x,y)#(0,0)

(x2 +y2)3
Limit[£x,[x, x], x> 0]
2

Conclui-se assim que f ndo ¢ de classe Cz.
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I Exercicio 4.10

u[x_, y_]=xy;
v[ix_ , y_ ] =8Sin[xy];
wlx_, y_ ] =Exp[x];

flx_, y_, 2 ]=xN2y+yN21z;
hix , y_]=~£[u[x, y], v[x, ¥], w[x, ¥]]
Grad[h([x, v], {x, Y}] // Simplify

{x2 v? cos[xy] + Sin[x V] (2xy2+2exyCos[xy] +e*sin[xy]),

x (x2 v? Ccos[xy] +2 Xy Sin[x V] +e*sin[2xy])}

I Exercicio 4.11

flx , vy, z]=xN2y -X2Z;
h[t_ ] ={atA2, at, tA3};

Df(1,0,0)(1,2,2) = 0
b)
g'(t) = 5a(-1+a%)t’

g'(t)=0 ¢ a € {-1, 0, 1}

I Exercicio 4.13

a)

u[x_, y ] =Log[Sin[x/y]]; x[t_]=3tA2;
y[t_ ] =8qrt[l+ tA2];
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du 3t3 6t 3t2
Cot

= |- +

&~ e e ) e

b)
wWw[r_ , s ]=rA2+sA2;r[p , g ]=pghr2; s[p_, g ] =pA2sSin[q];
ow .
— =2p (q4 +2p? Sln[q]z)
op
ow
— = 4p*q’ +p?sin[2q]
oq
c)

z[x_, yu ]=xA28in[y]; x[s_, t_ ] =sA2+tA2;y[s , t ]=2st;

2—2 = 2 (sz+t2) (t (sz+t2)Cos[2st] +2s8in[2st])
2—i =2 (sz+t2) (s (sz+t2)Cos[2st] +2tsin[2st])
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