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030000000 p000000000000000 p000 (2(p),y(p),2(p)) 00000000000 pO0
000000000000000000¢0000 ®(t) = («(t),y(t),2(t)000000«(¢)0¢t0000000
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000000000000000000000
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of of
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boboobobooobobooboobooboobobooooboon
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U,0y,0, 0000000000000000000000000w(v) 000000000 v ({=2,y,2)000
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goooboooooon

Wy (V) = Vwy(ey) + vywy(ey) + vwz(ey) = vy
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= QzU;Wy(€s) + ayvywy(ey) + av.w;(e.)
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000000w(v)0 v0000000000 0000000000000 e-»00000000001-00
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10 1-00 »O00000v(v),v(w)00000000000000020000000000000000000
000000000000000002000000002000000,b0000000000000000
S(a,b) 000000

Ay Ay
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0000000 (0000000000 U00o0Uo0)D0o000O0000000U0Ul00 w,yOODOOODOODO

obooooOobooooobooaAObOOoOon
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00000000 miAwe=—we Ay OO00000O0O000O00O000O0O00000wAw=—-wAw=0000
U1l-0booboooobobooboobtlwAvO 2000000 0»,wO0000C0OO0ODOO
o00oo0o02000000 e,b000D0
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01-0000000000000 wAv



(wAV)(aqv1 + aove, w) = w(av] + avs)v(w) — w(w)v(a vy + agvs)
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0000000000000 (bilinear) 000000000 O0ODOOOOO
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gboocobOobooooobbooobooboon
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DwAavOUOOODOOOOOOOOOODOO200000000000000 g0O0OO00OO0DODOOOO
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(wa Awy)(ey, €:) = wa(ey)wy(ez) — wa(ex)wy(ey) =0
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Pl )(a’lvi + afv! v, ..., vg) :o/lz/J( )(vi,vg,...,vk)—i—a’l’w( (v}, va,. .., V)

w(k)(,ulv,UQa <oy Ui—1, V4, - -« 7”16) = —1/J(k)(U1a1727 s Uiy Vi1, -0 7’Uk:)
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gbooobooobooobooaooo
030b00oboobobogz2-b0obobobooboobooong
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gboooboooooobo
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perm



00000000e000000000000000 +100000004;<---<ix000v,,,...,v;, 000
00000 <--<5000w,...,v;, 00000000000000w,...,vu 00000000000
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0o0oooooo)o

01000 20000000000000000000000k=1,/=20000000000000000
oo

v1|vavs , Vi|v3vs , va|vivs , Valvsvl , v3|VIV , V3|v2vy

0|00 1-0002-0000000000000000000000LO000M|D0D0000DO0OULOOO00
0000000000000 0000000000 (0000 1-000002-00000000000000O
0000)000000 v|vavs, valvivs, vslvive 0 300000000000 0000000ODO 1,2,3000
0000000000000 0000000000000O000000w|nys 0000000000000 OO

P AP (v1,v2,v3) = PO (01)Y P (v2, v3) — YO (02)0P (01, v3) + VP (v3)P (v1, v2)
DDDD(5)DDDDDD (DDDDDDDDDDDDDDD)D
O01-00000oooooooooooooooooo

b N-1
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ob0bo0obO0b000.«.000000 1-00wO 0000000

ow(u) +6w(u) +6w(u)

Ve(u) v = dr ' ° dy h 0z

Uz

00000002 000000000000000000v,«+000000000 ¢(v,u) =—¢(u,
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dw = A1 (2, Y, 2)ws Awy + As(x,y, 2)wy Aw, + Az(x,y, 2)w, A wy

Ooo0oo0d4000000000

dw = dfy Nwy +dfy Nwy +df. ANw,

0000000000000 0D00000 (exterior derivative) 000000000000 DO0O0 A-000 k+1-
ooooOoO0O0000000004d00 k000 k+1-00000000000000000
oooooo0ooooboooooooOof0oo0DO0OwO kE-ODDOOO

o d(1 + o) = dyn + dips

_of, . of . Of
*df= 8mw$+ 8ywy+ 0z

Wy

o d(ihr Apo) = dibr Ao + (—1)fhy Adips (1h1 = B, oy = D)

e dd=0

ooooo0oooooooboooooobo0oooo0odo0oooboooooooooo
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