
5 milibxz sc
lnyg zqcpdl ixehwe `"ecg

dketdde dnezqd divwpetd htyn

zexfbpd z` dxcbdd on zexiyi eayg .x0 ∈ R2-a zetivxa zexifb zivwpet f, g : R2 → R2 eidi .1
.Jg◦f(x0) := Jg(f(x0)) · Jf(x0) miiwzn ik e`xde dakxdd ly zeiwlgd

lr zetivxa dxifb divwpet f : U → Rn-e dgezt dveaw U ⊆ Rn `dz :dketdd divwpetd htyn .2
.jitd `ed Jf(x0) o`iaewrid da dcewp `id x0 ik gipp .U

i"r G : U× f(U)→ Rn divwpet xicbpe ,y0 = f(x0) onqp (`)

.G(x,y) = G(x1, . . . , xn, y1, . . . , yn) = y − f(x)

.JG(x,y) = (−Jf(x); Id) `id G ly o`iaewrid zvixhn ik e`xd

zeveaw zeniiw okle (x0, y0) zaiaqa miniiwzn G-l dnezqd divwpetd htyn i`pz ik e`xd (a)
g1, . . . , gn : W → V zetivxa zexifb zeivwpete y0 ∈ W-e x0 ∈ V-y jk W,V ⊆ Rn zegezt

.G(y, g1(y), g2(y), . . . , gn(y)) = 0 miiwzn y ∈W lkle g(y0) = x0 -y jk

i"r zxcbend divwpetd g : W → Rn `dz (b)

.g(y) = (g1(y), . . . , gn(y))

.f(g(y)) = y ik miiwzn y ∈W lkl ik e`xd

.(1 libxz :fnx) Jg(y0) = (Jf(x0))
−1 ik e`xd (c)

lkly jk zetivxa dxifbe lr divwpet `id f : U→W-e ,zegezt zeveaw U,W ⊆ Rn ik gipp (d)
?U lr dkitd dpid f ik jkn wiqdl ozip m`d .jitd epid x-a f ly o`iaewrid x ∈ U

dveawa opeazp .3

.

{
(x, y, z,w) |

(
x y

z w

)
6= 0-e det

(
x y

z w

)
= 0

}
⊆ R4

zetivxa dxifb divwpete ,(1, 1, 1) dcewpd z` dliknd W ⊆ R3 dgezt dveaw zniiw ik e`xd(
x y

z g(x, y, z)

)
∈ M2(R) dvixhnd (x, y, z) ∈ W lkly jk g(1, 1, 1) = 1 dxeary g : W → R

.dkitd dppi`

.x+ 3y+ z = 4, x2 + 2y2 + 6z = 3 ze`eyn zkxrn dpezp .4

divwpet ly sxb zinewn epid mighynd jezigy egikede dnezq divwpet lr htyna eynzyd
.ef dcewpa dy

dx
, dz
dx

dly zeiwlg zexfbp eayge (1, 1, 0) dcewpd zaiqa dxifb

.(1, 1, 0) dcewpa ef dnewrl wiynd xyid z` e`vn

zxfra mzlaiwy mkzaeyz z` ewcae mighynd oia jezigd znewr ly zixhnxt dbvd e`vn
.htynd

.f(u, v) =

(
eu cos(v)
eu sin(v)

)
-y jk f : R2 → R2 divwpet dpezp .5

.R2 lr zxcbeny dketd divwpet zniiw `l dnl exiaqd

.dly o`iaewri zvixhn eayge (1, 1) dcewpd zaiaqa zxcbeny dketdd divwpetd z` e`vn

.f(x, y, z) =

x+ y+ (z− 1)2 + 1

y+ z+ (x− 1)2 − 1

z+ x+ (y− 2)2 + 3

-y jk f : R3 → R3 divwpet dpezp .6

?ewnp ,x0 = (1, 2, 1) dcewpd zaiaqa g : R3 → R3 zikted divwpet zniiw m`d

.f(x0) dcewpd zaiaqa dketdd divwpetd ly ix`pil aexiw e`vn ,ok m`
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i"r f : R2 → R2 divwpet xicbp .7

.f(x, y) =


(
e
√

x2+y2 x√
x2+y2

, e
√

x2+y2 y√
x2+y2

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

(0, 0) zxg`

.(x, y) ∈ R2 \ {(0, 0)} dcewp lka dkitd `id f ly o`iaewrid dvixhn ik e`xd (`)

jk g : Br(x0) → R2 divwpete Br(x0) gezt xeck miiw 0 6= x0 ∈ R2 dcewp lkl ik ewiqd (a)
.ziktedd divwpetd z` e`vn .(x, y) ∈ Br(x0) lkl f ◦ g(x, y) = (x, y)-y

zetivxa dxifb divwpet f : U→ Rn `dze dgezt dveaw U ⊆ Rn `dz :dgeztd dwzrdd htyn .8
.jitd epid Jf(x) o`iaewrid ik miiwzn x ∈ U lkl ik gipp .U lr

mcewd libxza eynzyd .(f(x) = y-y jk x ∈ U miiw ,xnelk) f ly dzpenza dcewp y `dz (`)
mevnvdy jk V ⊆ U dgezt dveawe y z` dliknd W dgezt daiaq zniiw ik ze`xdl ick
.f(x ′) = y ′-y jk x ′ ∈ V miiw y ′ ∈W lkl ik xnelk ,W dveawd lr `ed V dveawl f ly f|V

.W lr `id f gxkda if` ,W megza x lkl f(g(x)) = x m` ik ziy`x e`xd :fnx

ik mcewd sirqdn ewiqd .U lr f zpenz z` f(U) = {y ∈ Rn | ∃x ∈ U, f(x) = y)}-a onqp (a)
.f(U) ly zinipt dcewp `id y ∈ f(U) dcewp lk

ik miiwzn dgezt V ⊆ U lkl ik sqepa ewiqd .dgezt dveaw `id f(U) ⊆ Rn ik ewiqd (b)
.Rn ly dgezt dveaw `id mb f(V) ⊆ f(U)
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