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!dglvda

1 dl`y

=40
agxnl S-n ϕ dwzrdae S = {(a, b, c) : a2 + b2 + c2 = 1} ⊂ R3 dxitqa opeazp

,zeixhniq zevixhn ly icnn-6

ϕ(a, b, c) =

a2 ab ac
ba b2 bc
ca cb c2

 .

.zicnn-ec drixi `id M = ϕ(S) dveawd ik epl reci

.ϕ ∈ C1(S →M) ik egiked (`)

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

. (Dϕ)x : TxS → TyM z` e`vn y = ϕ(x) ∈M -e x = (1, 0, 0) ∈ S xear (a)

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

,S-a µ zipaz-eca opeazp (b)

µ(x, h, k) = det(x, h, k)

.h, k ∈ TxS -e x ∈ S xear

?ϕ∗ω = µ -y z`fk M -a ω zipaz-ec zniiw m`d

. (Dϕ)(−x) :fnx
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2 dl`y

=40
miiwn F ∈ C1(R3 → R3) ixehwe dcy ik gipp

∀x, y, z |zF (x, y, z)| ≤ 1 ;

divF (x, y, z) = O
( 1

(x2 + y2 + z2)0.6

)
(x2 + y2 + z2 →∞) .

ililbd ghynd jxc F ly shya opeazp (`)

x2 + y2 = 1 , |z| < C .

.C → +∞ xy`k (iteq leabl) qpkzn shyd ik egiked

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

:ililbd ghynd ly ivg jxc F ly shya opeazp (a)

x2 + y2 = 1 , |z| < C , y > 0 .

.zicbp dnbec e`vn .C → +∞ xy`k xcazn shyd ik okzi

3 dl`y

=40
z-a dler ,zipenxd divwpet u ∈ C2(R3) idz

.( z1 ≤ z2 =⇒ u(x, y, z1) ≤ u(x, y, z2) ,xnelk)

-y jk v ∈ C2(R2) zipenxd divwpete c ∈ [0,∞) ly meiw egiked

.x, y, z lkl u(x, y, z) = v(x, y) + cz

.u(x, y, z + a)− u(x, y, z) :fnx

4 dl`y

=40
M ⊂ RN zicnn- (N − 1) drixie ϕ1, . . . , ϕN−1 ∈ C1(RN ) zeivwpetd ik gipp

.x ∈M lkl
(
ϕ1(x)

)
2015 + · · ·+

(
ϕN−1(x)

)
2015 = 0 zeniiwn

ik egiked∫
M
dϕ1 ∧ · · · ∧ dϕN−1 = 0 .
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