restart;
f:=(x,y)->pi ecewi se(x=0 and y=0, 0, x*(x"2-y"2)/ (x"2+y"2));
2 2
f=(x) Hpiecewise[x=0 and y=0, 0, %
X +y
Del ta: =f (1+h, 1+k)-f (1, 1);
(1+h) (1+h)* =0 +k?)
(14+h)?+ (1 +k)?
Dff(f(x,y),x)=diff(f(x,y),Xx);
K (x(xz_yz) j: xz_yz s 5 2 - 22 (xz_yz)
P x2+y2 x2+y2 x2+y2 (x2+y2)2

Diff(f(x,y),y)=diff(f(x,y),y);
0 (M): 2xy  2x (¥ =)y

A=

dy 2 +y2 x2—|-y2 (x2+y2)2
fx1l:=limt((f(1l+x,1)-f(1,1))/x,x=0);
fxll =1
fyll:=limt((f(1,y+1)-f(21,1))/y,y=0);
il = -1

fX:=(X,y)->(xX"2-y"2) | (XN2+yN2) +2* XN 2] (XN2+yN2) - 2% xN2* (xN2-yN2) ]
(XN2+yN2) N 2;

X —y2 2x° 2x° (x2 —yz)

2 2t 2, 2T 5 92

X +y X +y (x _|_y)

fy:=(X,y)->-2*x*y/ (X"2+y"2) - 2* x* (x"2-y"2) *y[ (x"2+y"2) "2;
7 2 (2 =2
frim (ry) - 250 2oy
Xty (x* +)7%)

fx(1,1);

fy(1,1);
-1

(f(1+h, 1+k)-f(1,1))-(1*h + (-1)*k);



(1+n ((1+rn)?= 1 +k)3)
(1+1)%+ (1 +k)?

—h+k

> simplify(9;
WA —2hk—2hie +kh>+ 1
24 2h A+ 4+ 2k+ i
> eta[1]: =(h, k) - >1/ 2% (hA2+kA2- 2% h* K- 2* h* kA 2+k* hA2+k~3) / (h* (2+2* h+
hA2+2*Kk+k"2) ) ;

1 KPR —2hk—2hK+kR*+K
2 h(242h+K42k+K)

> eta[ 2] : =(h, k) - >1/ 2% (h*2+kA2- 2% h* k- 2* h* kA 2+k* hA2+kA3) [ (K* (2+2* h+
hA2+2%k+k"2) ) ;

n, = (k) —

1 K+ —2hk—2hiP+kh*+F
2 k(242h+1 +2k+1)
> h*eta[ 1] (h, k) +k*eta[ 2] (h, k) ;
WA —2hk—2hie +kh>+F
2A42h+ R+ 2k+ K
> Limt(eta[1] (h, k), {h=0, k=0})=linit(eta[1](h, k), {h=0, k=0}):
1 P4+ —2hk—2hi2+kh+1

Limit| — ,{h==0,k=0}J
(2 h(242h+H+2k+#)

n,= (k) -

2, 2 . 2 2,43
:mm{l_h +k—2hk ihk+%h2+k’{hzmkzoﬂ
2 h(242h+H +2k+K)

=> Limt(eta[1l] (r*cos(theta),r*sin(theta)),r=0)=limt(eta[l] (r*cos
(theta),r*sin(theta)), r=0);

limo % (rz cos(e)z—l-r2 sin(9)2—2r2 cos(0) sin(0) —27 cos(0) sin(0)

r—

2

+ 7 sin(0) cos(G)z—I—r3 sin(9)3)/(rcos(6) (2 42 rcos(0) +rzcos(9)2—l—2rsin(9)

+/2sin(8)°)) =0

=> Limt(eta[2](r*cos(theta),r*sin(theta)),r=0)=limt(eta[?2](r*cos
(theta),r*sin(theta)), r=0);

lim, % (/2 cos(e)z-l-r2 sin(9)2—2r2 cos(0) sin(6) —2+° cos(0) sin(0)

r—

2

+7° sin(0) cos(e)z-i-r3 sin(9)3)/(rsin(9) (2 +2 rcos(0) +rzcos(9)2+2rsin(9)
+rzsin(6)2)) =0

[> with(plots):

> plot3d(f(x,y),x=-0.1..0.1,y=-0.1..0.1, axes=normal );




_> fi=(X,y)->X"2+2*y*x"2;

f=(xy) —x +2yx2

> g:=t->t"2-3*t +1;
g=t—F—3t+1

> h:=t->exp(-t)+t;
h=t—e 41
> f(g(t),h(t)); ) i
(P=3¢+1) 4+2(e"+¢) (A=3¢+1)
(> diff(%t):
2(A=3t4+1) 2t=3)+2(-e"+1) (t2—3t+1)2+4(e_t+t) (F=3t+1) (2¢
—3)
(> sinplify(%:
44 +48F —21—4—2e ' +20eF =58 A +56e t—14e +107
[ > difF(F(x,y),x)*diff(g(t),t)+di ff(f(x,y),y)*diff(h(t),t):




Qx+4yx) 2t=3)+2x (e '+1)
subs(x=t"2-3*t+1, y=exp(-t)+t, % ;

_ _ 2
(27 —6t+2+4(e"+1) (F=3t+1)) 2t=3)+2(-e"+1) (A=3¢+1)
sinplify(%;

44 +48F —21t—4—2e F+20eF —58¢e A +56e i t—14e +10F
g: =x"2- 3*x*y”"3- 1=0;
g:=x2—3xy3—1=O

implicitdiff(g,x,y);

9xz2
—2x-|—3y3

inmplicitdiff(g,y,x);
1 2x-3)
g: =(X,y)->Xx"2-3*x*y"3-1;
. 2 3
g=(xy)—>x —3xy —1

yprime: =-diff(g(x,y),x)/diff(g(x,y),y);

1 2x-3y
yprime ;= — >
f = yn2-2*x*z = 1,
fi=y—2xz=1
g .= x"2-exp(x*z) =y,

2 Xz __
g=x —¢ =Yy
implicitdiff({f,qg},{y,z},vy,Xx);
2x
ye+1
inmplicitdi ff({x"2+y=z, x+y*z=1},{y, z},{y,z}, X)

{D(y)z— 2yx+1 D(z) = —1+2xz}
z+y z+y

inmplicitdi ff({x"2+y=z, x+y*z=1}, {y,z}, vy, X);

2yx+1
z+y

f = x"3*y-2*y/ z=z"2;
3. _2y_2
f=xy S =7

implicitdi ff(f,y(x,z),x);



2
_3xyz
3
xz—2

_>»inplicitdiff(f,y(x,z),x,z);
B 6x2(—2y+z3)
x6zz—4x3z—|-4

> f 1= x"2+y"2+z272=0;

f:=x2+y2+22=0
> implicitdiff(f,y(x,z),Xx);
_x
i y
> inplicitdiff(f,y(x,z),x,2z);




