
5 libxz 3 itpi`

I wlg

zeilia`ivpxtice zeiwlg zexfbp

:divwpetd ly (0,2014) dcewpa y dpzynd itl ziwlgd zxfbpd z` eayg .1

f(x, y) = sin(xy)cos(x+ y)etan(y
y)

:zepezpd zecewpa zeilia`ivpxtic ze`ad zeivwpetd m`d ewca .2

.(0, 0) dcewpa f(x, y) = 5
√
x7y3 (`)

.(2, 3) dcewpa f(x, y) = ln(x4 + y6 + 1) (a)

dltknd mr l2 = {(an)∞n=1|
∞∑

n=1
a2n < ∞} ziniptd dltknd agxn didi .3

. 〈(an)∞n=1, (bn)∞n=1〉 =
∞∑

n=1
(an · bn) ziniptd

a dtivx f m`d .f : ((an)∞n=1) =
∞∑

n=1
ann f : l2 → R divwpetd idz (`)

?0̄ = (0)∞n=1

1 `ed dly n -d xai`dy dxcqd en = (0, 0, ..., 0, 1, 0, 0, ....) xicbp n lkl (a)

f ′n (0̄) = lim
h→0

f(h · en)− f(0̄)

h
leabd z` eayg .0 `ed dly xg` xai` lke

mvayigy f ′n mze` xear v = (f ′1 (0̄) , f ′2 (0̄) , f ′3 (0̄) , ....) dxcqd idz (b)

?l2 -a `id m`d .b sirqa

m`d φ ((an)∞n=1) = f ((an)∞n=1)−f (0̄)−〈v, (an)∞n=1〉 divwpeta ehiad (c)

lim
(an)∞n=1→0

φ ((an)∞n=1)

‖(an)∞n=1‖
= 0 miiwzn

.f (x, y) :=


x2y2

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

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

idi .4

1



miiwzn u = 〈u1, u2〉 dcigi xehwe lkly egiked (`)

.
∂f

∂u
(0, 0) = 0

.(0, 0) a zilia`ivpxtic dpi` okle dtivx dpi` f y d`xd (a)

xcbde x0 ∈ Rk idi .a 6= 0 a dxifb ,cg` dpzyna ziynn divwpet g idz .5

.x0 ly daiaqa f (x) := g (‖x‖)

:miiwzn u dcigi xehwe lkly egiked (`)

∂f

∂u
(x0) =

〈
g′ (a)

a
x0, u

〉

miiwzny egiked (a)

.max
u

∣∣∣∣∂f∂u (x0)

∣∣∣∣ = |g′ (a)|

?meniqwnd lawzn u eli` xear

zexfbpd zeniiwy jk a ∈ U a dtivx f : U → R idz ,U ⊆ Rk idi :jxtd/gked .6

.a zilia`ivpxtic f if` .a ly daiaqa ∂f
∂xi

(x) zeiwlgd

zexfbpd zeniiwy jk a ∈ U a dtivx f : U → R idz ,U ⊆ Rk idi :jxtd/gked .7

daiaqa zetivx ∂f
∂xi

(x) ,2 ≤ i ≤ m xeare ,a ly daiaqa ∂f
∂xi

(x) zeiwlgd

.a zilia`ivpxtic f if` .a ly

zeniiwy jk a ∈ U a dtivx f : U → R idz ,U ⊆ Rk idi :jxtd/gked .8

∂f
∂xi

(x) y jk ,1 ≤ j ≤ m j miiwe ,a ly daiaqa ∂f
∂xi

(x) zeiwlgd zexfbpd

.a zilia`ivpxtic f if` .a ly daiaqa zetivx

.a dcewpa h xehwed oeeika f(x, y) divwpetd ly zxfbpd z` eayg .9

.f(x, y) = xsin(x+ y), h = (−1, 0), a = (−π
4
,
π

4
)

2



.f(x, y) = 3
√
xy2 divwpetd dpezp .10

zieef xveid xehwed oeeika mixivd ziy`xa zipeeikd zxfbpd z` eayg (`)

.x - d xiv ly iaeigd oeeikd mrα

?zilniqwn didz zipeeikd zxfbpd α zieef efi` xear (a)

II wlg

xeliih llke deab xcqn l`ivpxtic

:ze`ad zeivwpetd ly xeliihd mepilet z` eazk .1

.2 xcq cr ,(2, 2) dcewpl aiaqn f(x, y) =
√
x+ y (`)

.4 xcq cr (0, 0) dcewpl aiaqn f(x, y) = e2xln(y + 1) (a)

III wlg

meniniqwne menipin

oze` ebeeqe ze`ad zeivwpetd ly (zeihixwd) zeceygd zecewpd z` e`vn .2

:(ske` ,meniqwn ,menipin)

.f(x, y) = x3 + y3 + 3x2 − 6y2 (`)

.f(x, y) = (x2 + y2)e−x
2−y2

(a)

.f(x, y) = 3xey − x3 − e3y (b)

md dly r"rd lk m` wxe m` ziaeig zxcben `id zireaix dvixhny gked .3

.miiaeig

.f (x, y) =
(
y − x2

) (
y − 3x2

)
idi .4

3



divwpetd ,reaw (a, b) e iynn t xear g (t) = (ta, tb) xyi ew lkly egiked (`)

.0a inewn menipin zlawn f ◦ g

.menipin 'wp dpi` la` f ly zihixw dcewp `id (0, 0) y egiked (a)
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