
dnbec
?miliawn mixeyind m`d raw

I. 3x− 4y + 5z = 0
II. −6x+ 8y − 10z − 4 = 0

oexzt

xexa I xear .miliawn mdly milnxepd ⇔ miliawn mixeyin :miixhne`b milewiyn
miielz mixehwed .(−6, 8,−10) `ed lnxepdy xexa II xear .(3,−4, 5) `ed lnxepdy

miliawn mixeyind ⇔ zix`pil

xeliih ixeh jynd

Pr (~x) =
r∑

i=0

1

i!
difp0 (~x− p0) zxekfz

1 dnbec
f (x, y) = ex sin y divwpetd xear 3 xcqn xeliih xeh eayg

oexzt

:mireci mixeh ly zxekfz .mireci mixeha ynzyp

ex =
∞∑

n=1

xn

n!

sinx =
∞∑

n=0

(−1)
n
x2n+1

(2n+ 1)

cosx =
∞∑

n=0

(−1)
n
x2n

(2n)!

lawpe e ly xeha sin ly xehd z` litkp eply dxwna

ex · sin y =
∞∑

n=0

xn

n!
·

∞∑
n=0

(−1)
n · y2n+1

(2n+ 1)!

.xeliih xeh ly dpi` efd dbvdd
.3 `ed ye x ly zewfgd mekq izn ytgp 3 xcq xear

ex sin y =

(
1 + x+

x2

2!
+ ...+

xn

n!

)
·

(
1 + y −

y3

3!
− ...

)
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3n dphw dbxc wx xgap

1

(
y −

y3

3!

)
+ x · y +

x2

2!
· y = y −

y3

6
+ x · y +

x2y

2
= P3 (x, y)

(3 dbxc cr eywiae 4 `id dbxcd ik
x · y3

3
siqep `l)

2 dnbec
.(1, 1) dcewpd aiaq f (x, y) = xy divwpetl 2 xcqn xeliih eayg

oexzt

dxcbd itl xeliih xeh gztp

f (1, 1) = 1

f ′
x = y · xy−1 ⇒ f ′

x (1, 1) = 1

f ′
y = xy lnx ⇒ f ′

y (1, 1) = 0

f ′′
xx = y · (y − 1) · xy−2 ⇒ f ′′

xx (1, 1) = 0

f ′′
yy = xy ln2 x ⇒ f ′′

yy (1, 1) = 0

f ′′
yx = yxy−1 lnx+

xy

x
⇒ f ′′

yx (1, 1) = 1

f ′′
xy = xy−1 + yxy−1 · lnx ⇒ f ′′

xy (1, 1) = 1

cr dpyn `l ziwlgd dxifbd xcq f` f ∈ Cn m`y xary xeriy epi`x :zxekfz)
(n xcq

xeliih zgqepa aivp

P2 = f (1, 1) + f ′
x (1, 1) (x− 1) + f ′

y (1, 1) (y − 1) +
1

2!

[
f ′′
xx (1, 1) (x− 1)

2
+ 2f ′′

xy (1, 1) (x− 1) (y − 1) + f ′′
yy (1, 1) (y − 1)

2
]

P2 (x, y) = 1 + (x− 1) + (x− 1) (y − 1)

.xeliih xeh ly gezitd edf - miixbeq geztl xeq`e daeyzd ef

2



(inewn menipinl witqn i`pz)htyn
H =y gippe ,x0 zihixw dcewp ly daiaqa C2 'gnn ziynn divwpet f idz

H
(
x0
)
ly (i = 1, ...k)Mi mixepind lk :epiidc] .x0 .wpa ziaeig zxcben

(
∂2f

∂xj∂xi

)
.miiaeig

.f ly zinewn menipin zcewp `id x0 .wpd :if`

dgked

.n = 1 mr (C2 'gnn `id f ik ixyt`)x0 .wpa f xear xeliih zgqep z` meyxp

f
(
x0 + h

)
= f

(
x0
)
+ (h · ∇) f |x0 +

1

2!
(h · ∇)

2
f
∣∣∣
x0+θh

:okle .mini`zn 0 < θ < 1 ,h xear

f
(
x0 + h

)
− f

(
x0
)
=

1

2
(h · ∇)

2
f
(
x0 + θh

)

h∇ =
k∑

i=1

hi

∂

∂xi

(h∇)
2
=

(
k∑

i=1

hi

∂

∂xi

) k∑
j=1

hj

∂

∂xj

 =

k∑
i,j=1

hihj

∂2

∂xi∂xj

(h∇)
2
f
∣∣∣
x
=

k∑
i,j=1

hihj ·
∂2f

∂xi∂xj

∣∣∣∣∣
x︸ ︷︷ ︸

Hij(x)

= h H|x h
t

.(x0 ly daiaqa C2 'gnn f ik)x0 ly daiaqa dtivx divwpet Hij

3 dnbec

.(1, 1) .wpd aiaq f (x, y) =
x

y
divwpetd ly xeliih xehd z` egzt

oexzt

:`ad ote`a f z` aezkp

f (x, y) =
x− 1 + 1

y − 1 + 1
=

x− 1

1 + (y − 1)
+

1

1 + (y − 1)
= (x− 1)·

1

1 + (y − 1)
+

1

1 + (y − 1)
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1

1− q
=

∞∑
n=1

qn−1 :iqcpd xeh zxekfz

n∑
i=1

qi−1 =
1− qn

1− q
:illkd dxwnae

1

1 + (y − 1)
=

1

1− (− (y − 1))
=

∞∑
n=0

(− (y − 1))
n

=
∞∑

n=0
(−1)

n
(y − 1)

n onqp

d`eeynl xefgpe

f (x, y) = (x− 1)·
1

1 + (y − 1)
+

1

1 + (y − 1)
= (x− 1)·

∞∑
n=0

(−1)
n·(y − 1)

n
+

∞∑
n=0

(−1)
n·(y − 1)

n

f (x, y) =

∞∑
n=0

(−1)
n
(y − 1)

n
((x− 1) + 1)

(a, b) .wpd xear (y − b)e (x− a) ly dbvd mivex mvra epgp`

4 dnbec

f (x, y) =
x

1 + y2
xy`k (0, 0) .wpd aiaq xeliih xeh `vn

oexzt

.
1

1 + y2
iehial mi`zn xeh `vnp .f (x, y) = x ·

1

1 + y2
= (x− 0) ·

1

1 + y2
aezkp

(0, 0)e
∣∣−y2

∣∣ < 1 xear qpkzn xehdy xexa .
1

1− (−y2)
iqcpd xeh zepekza xfrp

.xcqa df f` eply daiaqd i`d

1

1− (−y2)
=

∞∑
n=0

(
−y2

)n
=

∞∑
n=0

(−1)
n · y2n

okle

f (x, y) = x ·
1

1 + y2
= x ·

∞∑
n=0

(−1)
n
y2n (∗)

(x− 0)
∞∑
k=0

(−1)
k
(y − 0)

k dxevdn xeliih xeh zelwa xicbdl ozip df dxwna :zxekfz

.0 lawi k 6= 2n ,envr xehd z` lawi k = 2n .k = 2n xear
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5 dnbec

ezxfra e`vne (0, 0) aiaq f (x, y) =
1

1− x2y
divwpetl 8 xcqn xeliih xeh e`vn

∂6f

∂x4∂y2
z`

oexzt

.(0, 0) .wpd aiaq jixv ixde
∣∣x2y

∣∣ < 1 :iqcpd xeh

1

1− x2y
=

∞∑
n=0

(
x2y
)n

P8 (x, y) = 1 + x2y + x4y2

.8 xcq cr jixve 12 dfe x8y4 `ed `ad ik xzei epgwl `l
ik raep xeliih xeh zecigin

1

6!
·

6!

4! · 2!
·

∂6f

∂x4∂y2

lawpe

1

4!2!
·

∂6f

∂x4∂y2
= 1

∂6f

∂x4∂y2
= 4! · 2! = 48 okle .1 `ed x4y2 ly mcwndy oeeikn

meniqwne menipin .wp
1 dnbec

f (x, y) = 3x2 − 2xy + y2 − 8y xear zeinewnd oeviwd zecewp lk z` `vn

oexzt

zeiwlg zexfbp `vnp

f ′
x (x, y) = 6x− 2y

f ′
y (x, y) = −2x+ 2y − 8

f ′
x = 0 ∧ f ′

y = 0 m` oeviw .wpk dceyg dcewp zniiwy xexa{
6x− 2y = 0

−2x+ 2y − 8 = 0
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4x− 8 = 0 ⇒ 4x = 8 ⇒ x = 2

6 · 2− 2y = 0 ⇒ y = 6

s`eyy mepilet df ik zinewn wx `id oeviw ok` `id m` ,(2, 6) efd oeviw .wpd
mit`ey ik menipin .wp ef f (2, 6) = 3 ·4−24+26−48 = −24 aivp xy`k .seqpi`l

∞l

htyn
if` zeniiw f ly oey`x xcqn zeiwlgd zexfbpde(x0, y0)a inewn oeviw fl m`

f ′
x (x0, y0) = 0 ∧ f ′

y (x0, y0) = 0
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