HMY, 2 kypc, ananu3 Ha MHOroobpasusax. Jlucrok 5.
Huddepenmnunaababie GopMbl, TEH30pHbIE TTOJIsA. 5.10.2015.

Bajgaua 1. Tenzop (e; + e2) ® (2! — e3) zamaer omepatop A. Kakoit Tenzop
3ajaer oneparop A2?

3amaya 2. /lokaxkure, 9T0 BEKTOPHOE 110J1e X SIBJISETCS TJIA KM TOTJIA U TOJIb-
KO TOIJIa, KOTJa Jijist Jiio0oi riiaakoi 1-popmol w dynkims w(X ) saBiasgercs riaaaKoii.

Bagauga 3. [Jokazars, uro ecm auddepenmmanbabe 1-bOPMEL Wy, . . ., Wy JTH-
HeilHO 3aBUCUMBI, TO w1 A -+ Awp = 0. Bepno s obparnoe? 1o MOXKHO CKa3aTh
1po k-dopmbi?

3amava 4. [lycrs 2 muddepennmanbraas p-dopma, w auddepernuaibaast 1-
dopma, He paBHas Hy/0. JlokazaTs, uro () npeacrasuma B Buge () = 6 Aw Torma u
TOJILKO TorIa, Korma 2 Aw = 0.

3amaua 5. Haiitu

e dw, ecrm w = z2dx A dy + xzdy A dz € Q*(R3),

vdy —ydu
22 +y2
(xay) - f(u,’l)) = (U2 - UQ,Q”U/U).

3anmaya 6. Hokaxkure, He UCIOIB3Ys ABHOM (DOPMYJIBL i mpou3Boanoii Jlu B
KOODJMHATAX, 4T0 jiist J11060i byukuuu f € C°° (M) u Bekropuoro noisa X € Vect(M)
BepHO TOXKecTBO Lx f = X f.

3amava 7. /lokaxkure, He HUCIIOIB3Ysl SIBHOW (DOPMYJIBI JJIsi TPOU3BOIHON JIn
B KOODJHMHATAX, 4TO Jis JIOObIX AByX BekTOpHbIX noseit X,Y € Vect(M) Bepuo
roxzecrso LxY = [X,Y].

Bamada 8. Ilycte w € WP(M) u Y, X4,...,X, — Bekropusre nous Ha M. [o-
Ka3aTh TOXKJIECTBO

o dvu f*w, ecin w = € Q2(R?) a f : R? — R? 3ayian0 dopmyoit

(Lyw)(X1,...,X,) = Ly (w(X1,...,X,))—

—w(LyXl,...,Xp) — ... —W(Xl,...,LyXp).

Bamada 9. [Iycts w € QP (M) u Xy, ..., X, — BexropHble nous na M. [Jokazars
TOXKJIECTBO

(dw)(Xo, ..., Xp) = ZXZ-(w(XO,...,XZ-, LX)+

+ WX X5, Xoy o Xy, Xy, Xp).
i<j
3amava 10*. Ilycts X, ..., X,;, — BEKTOpHBIE IOJIsI HA OTKPBITOM ITOJIMHOMXKE-
cree U mHOrooOpasusi M pasMepHOCTH M, JIMHEHHO HE3aBUCUMBIE B KAXKJIble TOUYKE.
JlokazknuTe, YTO €CIu MOMapHble KOMMYTATOPHI BEKTOPHBIX MMOJeit X; paBHBI HYJIIO,
TO B HEKOTOPOW OKPECTHOCTH KaXKoil Touku p € U Haiijercs Takas JIOKAJbHAs

crucTeMa KOOpIOWHAT T, ..., 2™, ar0o X; = %.



