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Ex: Discuss the existence of the limits:

5xy

1) i
( )(xvy;T(OYO)xz +3y?

Taking the general pathy =mx , we have

5k (mx) . 5mx’ : 5mx ° 5m

=0x 2 13(mx )’ x-0x 2 +3m2x 2 _lex2(1+3m2) - (1+3m2)

- the value of the limit depends on the general path, therefore, the limit doesn’t exist.

(2)( lim
Taking the general pathy =mx , we have
5x (mx )3 _ m 5mx * 5m

4 :1im>x4(1+m4) - (l+m4)

- the value of the limit depends on the general path, therefore, the limit doesn’t exist.
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(3),, Jim

x,y )—(0,0) X E +y E

Taking the general pathy =mx , we have

i x 3 L X . 1
UL el Ul e )

(4)( lim

Taking the general pathy =mx , we have

2 3
N SO T, SR > S
X%0X3+(mx) x>0 X ° +m°>X xeo/(1+m3) (1+m )

-+ the value of the limit depends on the general path, therefore, the limit doesn’t exist.
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Taking the general pathy =mx , we have

) e

m2

M (m ) R am) o (vam)

-~ the value of the limit depends on the general path, therefore,

(1+3m3)

the limit doesn’t exist.

(6) lim XY
(y)>(0.0) X —y

Taking the general pathy =mx , we have

lim * +(mx):“m)((1+m): (1+m)
x0x —(mx) x=0 x'(1-m) [(1-m)

- the value of the limit depends on the general path, therefore,

the limit doesn’t exist.

Taking the general pathy =mx , we have

(x2+(mx)2)2 (x2+m2x2)2 x“(1+m2)2
lim =lim =lim =

(1+m2)2

x50 x“+(mx)4 x>0 x*4+mix? H0x“(1+m“)

-+ the value of the limit depends on the general path, therefore,

(1+m*)

the limit doesn’t exist.

X +y?

(8)( lim

Taking the general pathy =mx , we have

i XHMX)” L x o m :“mx(1+m2x):“m(1+m2x)

_(1+0) |2

02 (mx) xo0 xZ4mx o0 X (X +m)  xo0 (x +m)

- the value of the limit depends on the general path, therefore,

(0+m) |m
the limit doesn’t exist.
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(9) lim X SV 2
(xy)>(00)  4x“ 45y

Taking the general pathy =mx , we have

(mx )+2(mx )* _\im

X2—3mX2+2m2X2_ . X2(1—3m+2m2) (1—3m+2m2)

4x? +5(mx )’ x50 4xZ45mPX? x0 x2(4+5m2) - (4+5m2)

+ the value of the limit depends on the general path, therefore,

the limit doesn’t exist.
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Taking the general pathy =mx , we have

y (x -1) _jim (m(x -1))(x -1) i mM m

l = -
(xvy@(lvo)(x —1)2+y2 (X —1)2+(m(x —1))2 H11;/ZIT((1+m2) (1+m2)

- the value of the limit depends on the general path, therefore, the limit doesn’t exist.
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(11) lim )(2—3)/
(xy)-(00) 2X “ + By

Taking the general pathy =mx , we have
x?=3(mx) . x2-3mx lim X (x —3m) y (x-3m) -3m

alt 2x2+6(mx)_H0 2X 2 +6mx  x-0X (2x +6m)_H0(2x +6m) ~6m
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x2—3(mx2) _x?-3mx? x2(1—3m)_ (1-3m)

lim———Z = -
x'LnO2x2+6(mx2) 00 2% 2 1 B xl—rp)xz(2+6m) (2+6m)

- the value of the limit depends on the general path, therefore, the limit doesn’t exist.

(12) lim Xy —2X -y +2
(xy)>12)x 2 +y?—2x —4y +5

Firstly: we note that we can find the path through the point (1,2) as follows:

—iizj =m:—iif=m: (y -2)=m(x -1)

And By simplifying the limit we have
i x(y-2)-(y-2) _ . _(y-2)x-1
im _ — 5 = lim > 5
oy X —2x +1+y -4y +4 (xvy)»(M)(x _1) +(y _2)
Taking the general path(y —2)=m(x -1), we have

m(x —1)° _ m(x —1)° m

Ixiinl(x ~1)" +m?(x -1)’ XI[H(X -1 (L+m?) |[(1+m?)

-+ the value of the limit depends on the general path, therefore, the limit doesn’t exist.
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Ex: Find the value of the limits:

(1)( lim 2x +3y lim 2x+3y =2(1 )+3(2)=

y)—-(1.2) (xy)-(12)

2 2
(2) lim 2 =Y
(xy)=(1l) X -y
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m M(Xﬂ/): lim )(x+y):1+1:

(x.y)—-(11

(oY) X +y
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m =
(

= i m (x*+ =0+0+
S00)x2—y?  (xy)-(00) M (x,y)—>(00( y .

2 2
(5) lim 2x2 5xy +3y2
(xy)>(22) X ©+3xy —4y
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2x % -5xy +3y? fim M(ZX—W)_ im (2x—3y) 4-6 2

lim = =
(xy)>(22) X2 +3xy —4y?  (xy)>(22) M(X +4y)  ¥)22) (x +4y) 2+8 10
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