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3 ilxbhpi`e il`ivpxtic oeayga dpiga
oeqlxiv qixea ’text :dvxn

.zery 3 :dpigad jyn
.iyi` mekiq sca ynzydl xzen
.ze`ad zel`yd 4 jezn 3 exga

!dglvda

;(izin`) onix lxbhpi` itl ziliaxbhpi` `id "ziliaxbhpi` divwpet" :zxekfz

.meqg jnez mr ,dneqg gxkda

1 dl`y

=35
zinewn oeviw zcewp `id x0 ∈M -e , f ∈ C1(Rn) ,zicnn- k drixi M ⊂ Rn idz

ly daiaqa zetivxa dxifb , g : Rn → R divwpet ly meiw egiked .M -a f ly

.∇g(x0) = ∇f(x0) -e , x0 ly daiaqa M -a g(·) = 0 -y z`fk , x0
. . .dxvw dgked yi :fnx

2 dl`y

=35
i"r fθ : R2 → R xicbp , θ ∈ R xtqne f : R2 → R ziliaxbhpi` divwpet ozpda

fθ(x, y) = f(x cos θ − y sin θ, x sin θ + y cos θ) .

, θ lkly jk δ > 0 miiw ε > 0 lkl ik egiked

|θ| ≤ δ =⇒
∫
R2

|fθ − f | ≤ ε .

.dtivx f xear df z` egiked dligz :fnx

1



3 dl`y

=35
,ϕ : R3 → R3 xicbp ,(dxifb `weec e`l) θ : R→ R dtivx divwpet ozpda

ϕ(x, y, z) =
(
x cos θ(z)− y sin θ(z), x sin θ(z) + y cos θ(z), z

)
.

ik egiked

;meqg jnez mr f : R3 → R dtivx divwpet lkl

∫
R3

f ◦ ϕ =

∫
R3

f (`)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

,ziliaxbhpi` `id mb f ◦ ϕ divwpetd f : R3 → R ziliaxbhpi` divwpet lkl (a)

.

∫
R3

f ◦ ϕ =

∫
R3

f -e

4 dl`y

=35
,ϕ : Rn \ {0} → Rn \ {0} xicbp , a ∈ (1,∞) ozpda

ϕ(x) =
1

|x|a
x .

x, y ∈ Rn \ {0} lkl ik egiked

; |x| = |y| =⇒ | det(Dϕ)x| = | det(Dϕ)y| (`)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. | det(Dϕ)x| =
a− 1

|x|na
(a)

;qiqa ztlgd (`) :fnx

.(epcnl)
∫
f(|x|) dx = nVn

∫∞
0
rn−1f(r) dr (a)
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