> restart;
> f:=(x,y)->pi ecewi se(x=0 and y=0, 0, x* (x"2-y~2)/ (x 2+y"2));
2 2
S=(xy) —>piecewise[x=0 and y=0, 0, %j
X +y
> f(0,0);

> limt(f(x,y),{x=0,y=0});
2 2
limit(x(#zL), {x=0,y=0})
X +y

> limt(f(r*cos(theta),r*sin(theta)),r=0);
0

> fx0:=limt((f(0+x,0)-f(0,0))/x, x=0);
fx0:=1

> Dff(f(x,y),x)=diff(f(x,y),x);
i(x(xz_yz) jzxz_yz . 242 2x2(x2—y2)

o 2 45 P4t R4y (x2+y2)z

> simplify(9;

i ( X (xz_yz) ) _ x4—y4+4x2y2
ax 2 _+_y2 (xz +y2)2
> fx:=(x,y)->pi ecewi se(x=0and y=0, 0, (X"4-y"N4+4*x"2*y"2) [ (x"2+y"2)
"2);
R .
(*+57)

fxi=(x,p) Hpiecewise[x =0 and y=0, 0,

> limt(fx(x,0),x=0);
1

> is(limt(fx(x,0),x=0)=fx(0,0));
false

_> Dff(f(x,y),x$2,y$3)=diff(f(x,y),x$2,y$3);
0> (x(xz—yz) ):_ 144 y x n 576" x n 1152 (> —)*) xy°
v LAy (40 @) (& +57)




(PP ay 7680 38400 (P =y, 115200 (P =)y

4 5 6 5
i (* +5°) (»* +5°) (* +5°) (»* +5°)
> f:=(x,y)->xX"2-x*y;
fi=(xy)—x —xy
> Delta: =f(-2+h, 1+k)-f(-2,1);
A=(-2+h)?—(-2+h) (1+k) —6
> sinmplify(9;
“Sh+h+2k—hk
> Dff(f(x,y),x)=diff(f(x,y),x);
0

. (xz_xy) =2x—y

> Diff(f(x,y),y)=diff(f(x,y),y);
0

- (Pex)

> fx:=(X,y)->2*x-y;
Sr=(xy)—=2x—y

> fy::(X,Y)'>'X;

| ﬁ}::(xay)_)_x
> fx(-2,1);
-5
_> fy(-2,1);
2

> f(-2+h, 14k)-f (-2, 1)- (fx(-2,1)*h +fy(-2, 1) *K);
(=242 —=(-2+h) (14+k) —64+5h—2k

> sinmplify(9;

WP —nk
[> eta[1]:=(h, k)->h
n, = (h,k)—h
(> eta[2]:=(h, k)->-h
M, = (h, k) —-h

> Linit(eta[1](h, k), {h=0, k=0})=linit(eta[1](h, k), {h=0, k=0}):
Limit(h, {h=0,k=0}) =0

> Linit(eta[2](h, k), {h=0,k=0})=linit(eta[2](h,k),{h=0,k=0}):
Limit(-h, {h=0,k=0}) =0

_> f:=(x,y)->si n(x"2+y"2);




= (x,y)—>sin(x2+y2)
Del ta: =f (0+h, 0+k)-f (0, 0);
A= sin(h2+k2)
Dff(f(x,y),x)=diff(f(x,y),x);

0
rn sin(x2 -I—yz) =2 cos(x2 +y2) X

Diff(f(x,y),y)=di ffa(f(x,y),y);
— sin(x® +)7%) =2 cos(x* +37) »

Uy
fx0:=limt((f(0+x,0)-f(0,0))/x,x=0);
fx0:=0
fyO:=limt((f(0,y+0)-f(0,0))/y,y=0);
H0:=0

fx:=(x,y)->2*cos(x"2+y"2) *x;

fx=(x,y)—>2 cos(x2 +y2) X
fy:=(x,y)->2*cos(x"2+y"2)*y;

fi=(x,y)—2 cos(x2 +y2) y

fx(0,0);
0
fy(0,0);
0
(f(0+h, 0+k)-f(0,0))-(fx(0,0)*h +fy(0,0)*k);
sin(h2+k2)

eta[ 1] :=(h, k)->1/2 *sin(h*2+k"2)/ h;

1 sin(#* + 1)
2 h
etal[2]:=(h,k)->1/2 *sin(h"2+k"2)/k;

__ 1 sin(h2+k2)
ﬂz-—(h,k)—’z 5

n, = (h k) —

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

L sin(rzcos(e)z-l—rzsin(e)z)
r=0 2 rcos(0)

=0

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



=0

i L sin(rzcos(e)z-l—rzsin(e)z)
r=0 2 rsin(0)

[> with(plots):

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




