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√
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(R2 mewna)l k"ca miribn dkxc ,davdd zhiya yeniy (a)

!dxcbdd itl (b)

zetivx

p)p ∈ limΩ m` p ∈ Ω dcewpa dtivx didz ,Ω ⊆ Rn ,f : Ω → Rn divwpet xicbp

lim
x→p

f (x) = f (p) meyxp oiteligl e` (zccean dcewp
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dcewpa dtivx f (x, y, z) =
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x2 + y2 + z2
(x, y, z) 6= (0, 0, 0)

0 (x, y, z) = (0, 0, 0)
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)
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f (x, y, z) =⇐ lim
(x,y,z)→(0,0,0)
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zetivx zeivwpetd m`d raw
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{(
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)x2+y2

(x, y) 6= (0, 0)

1 (x, y) = (0, 0)
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okle lim
t→0

1
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−
1
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= 0 :lhitel dyrp .lim
t→0

t ln t = lim
t→0

ln t

t−1
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= e0 = 1

a dnbec

f (x, y) =


x2 + y2

x4 + y4
(x, y) 6= (0, 0)

0 (x, y) = (0, 0)

zetivx raw
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x4 + y4
=

x2 + y2
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2
+ (y2)

2 ≥
x2 + y2

(x2)
2
+ 2x2y2 + (y2)

2 =
x2 + y2

(x2 + y2)
2 =

1

x2 + y2
(x,y)→(0,0)−−−−−−−→∞

( lim
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=∞ ik)
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(
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)
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oexzt
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≤

x2 + 2xy + y2

e(x+y)
=

(x+ y)
2

e(x+y)

. lim
(x,y)→(∞,∞)

f (x, y) = 0 okle ,qt` `ed leabdy lhitel i"r ze`xl lw .t = x+y aivp

∞← 0 ik dtivx dpi` f−1 ik xexa

a

lim
x→∞
y →∞

x+ y

x2 − xy + y2
leabd z` ayg

oexzt

miiwzny reci .xvewn ltk zgqepa ynzyp .0 leabd ik uieecpqd htyn i"r d`xp

(x+ y)
2 ≥ 0

x2 + 2yx+ y2 ≥ 0
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.x2 + y2 ≥ 2xyy ze`xl lw (x− y)
2 ≥ 0 dgqepdn dnec ote`a

:dpend lr lkzqp .x2 + y2 ≥ 2 (x− y) ik lawp l"pd ze`eeyndn

x2 − xy + y2 ≥ x2 − |xy|+ y2 ≥ |xy|

1

x2 − xy + y2
≤

1

|xy|
⇐x+ ya letkp

0 ≤
x+ y

x2 − xy + y2
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|x− y|
=

x

|xy|
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y

|xy|

=
x
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1

|y|
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y

|y|
1

|x|
=

1

|y|
+
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|x|
−−−−−→
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0

.qt` `ed leabd ik uieecpqd htyn t"r eplaiw
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