Jobooboobotoobouooga

goooo, coboobooboooooboboooobobooooobooboboooooboOobooooonog
ob0. Ooboooobooobooooboobooooooboobooooobobooooobo, obooooooo
goooooobooono.

00, 00000 (2°%2Y,2%2*)00000000000000000:

d52:gwdx“dx”
odo, g uoaooooaooood. odoo, doooodoooodgoooodgoooodoon.
ogod1000
o2 0000000000

000000000000, 001000000000000000000000000000. 04, (2° 2!, 2%,23) =
(w,r,@,gp)DDEID,w:ctDDDDDDDDDDD,DDDDDDDDDDDDDDDDDDDDDDDDDD
obooboooocooooooobobo. oboboooooooog, bob gie =g 000000O00O0OOO
0. 00, DOooO00O0O0O0dsOO000DOOO0O0ODOOOODOOOODDOOOO, DOODOOO.

d82 = ng:c“de
= Guwdw? + grrdr? + goedd? + gw,dga2 + 2gr0drdf 4 2g9,didy + 2g,rdpdr + 2g,rdwdr + 2gwedwdd + 2g.,,dwde

000000000, 00000000000 000 40 000000000 00000000000000
00, 00000, 00000000000, 00004, 0 o00000000000000, 000000
000000000 »r00000000000000000000O0O00O00. 00000000000000
000000000000000000 0000000000060 o00000000000000000
00000. 0000000000000 0000000000. 000000000 2 =224+¢y?+2200
00 r-r000000000. O000000000000007’00000700000000. OO, 00OO
oooooooooooo:

x = rsinfcosp,
y = rsinfsin g,

z =rcosb,
oooo, 0000,

dx = sin @ cos wdr + 7 cos 0 cos pdf — rsin 6 sin pdp,
dy = sin 0 sin pdr + r cos 0 sin pdf + 1 sin 0 cos pdp,
dz = cos Odr — rsin 6d#,

ooooo,

dz? = sin? 0 cos? pdr? + 2 cos? 0 cos? pdf? + r? sin’ 0 sin? pdp?

+ 2rsin 05~ drdf — 2r sin” st drdy — 2r? sin 0 f 0s pdfdyp,

dy? = sin? 0 sin? pdr? + 12 cos? 0 sin? pdb? + r? sin? 0 cos? pd?

+ 2rsin n- pdrdf +W+ 2r? sin 0 0s pdfdy,
dz? = cos? 0dr?® + r? sin® 0d6? — W



gbooaood,

oo (deh)? 4 (de?)? 4 (do?)? = da? + dy? + d2?
= dr® 4+ r2d6? + r? sin® 0dyp?

00000. 000, 000000 (z,y,2) — (z+6z,y+6y,2+62) 000000000000000000
Sgr=0000. 000, 0000000060 82 =0224+6y2+622000000000,

502 = 12562 + 12 sin? 65>

ooooooooooo. boooooooooobyoooooOoOOOOO0OODOODOODOOOOOOOOD
OO00. 000000 0 dp00DOO000DOOOO00DOOOO. DOooooo,

dl = 12dH* + r? sin” Odp>

O-00000000000DC0O00. 00D, 060 op0ODDOOODOODOO, dd0de. OODOOOODO
ocoooooooooog. bog, booooooob, DoooooooOooooDoooOo. oo, o0 a0
Ugroobooboobooboboo, oobooboobaa,

%: Wffg :W(d92+sin29dg02)

000. 0000, déde, dwdd, dwde, drdd, drdp D00DO0OOO00O00 000000, OO0, ¢ =000
0000000000000 0D0O00DO00ds00 00000000, gue=gre=000000. o000
gooodod. dooooboooooobobooooobobo 20, oo boooooob 1go0o0oon
000000000 ¢Y=—000000000. 0000000 g4=000000. OD0OO0DO0O0OOOO
Jooooobboooooooobootobbobboooooo.

0, 20 (w,r,0,p) 00 (w+ dw,r+dr,0,p) 000000 dsO000. OO0, dw= 0w, dr=20r, df =
dp=0000,

ds® = Guww (r)5w2 + grr(r)(STQ + 2gur (1) 0woT

O00O. 000, jw=¢st00OO. 00O 20 (—w,r,0,p) 00 (—w—90w,r+dr,0,0p) 000000 dsO0O0O0O
O, dw=—d0w, dr=4dr, dd =dp=0000,

ds® = Guw (1)0W? + Grp (10672 — 2G4 (r)SwST

0000, 000000000000000000000W =/ =—-c=—w00000000000, OO
ocoooooooboooOd. 000 gue,=0000. OOOO0OOO0dJdsOO0OOOOODOODOOODODODO.

ds?® = guwdw? + g dr? + geedf? + gﬁ/,s(,dap2 (1)
= —A(r)dw?® + B(r)dr* + C(r) (r2d02 + 72 sin? 0d<p2) (2)

o, gswe U0 g 0000000, d0boobobbaoboogboobg-ooboobooboobon.
Ul g, 00boooobooooboobooooboooob, boboooobooooooobooo,

0 ds? = —dw? + da® + dy® + dz°® = —dw? + dr? + r2d6? + 2 sin® Ody?

000, 0000000000000000000000000000, gw =-10000000000000
00000000000000000, 00000000000000000000000000000000
000, 00000 A(r)D000000000000000 gww=-A(r)000000000000O0OOOO
0. 000,000 A()00000000000D0000000O0O0OOOOOOO0.

00, 000000000000000000000, (1)00000000000000000. 0000
0, R=+/C(r)yr0000. OO0DDOOOOO, OOO0OO0 C(r)0000000O00O0O0000O00O. OO0
000, 0000000000, 000000000000000000000000000. 000, 000
00000000000000000000000000000000000. 0000000000, 000
00000D0000000000000000000. 0, ¢, 0000 = (2%2%2%23)00000, guw
DDDDXEJXQXHX%X%DDDDDDDDDDE.DDDgWDZDDDDDDDDDDD



B oxt Ox¥

Iuv (X) = =57 5o 9w ()
000000000000000. 00000 (2% 2,22, 2%) = (w,r,0,9), (X% X1, X2 X3) = (w,R,0,0) 0
00, 0ooooooooo,

ozt Ox" 9z% 0x°

Guww(X) = goo(X) = ngw(w) = @Wgoo(ﬂf) = 900(T) = Guww(T)

_ _ ozt Ox¥ ox! ozt or Or or\?
rn(X) = 911(X) = J7 D2 0u(@) = g Do (e) = o S () = an (@) 57
_ _ OzH Oz¥ 0x? Oz

Goo(X) = g22(X) = Wﬁguu(m) = Wﬁgzz(m) = ga2(x) = gos(x)

_ _ Oxt Oz ox3 9z
gcpcp(m) = 933(X) = ﬁﬁgw(“’) = ﬁﬁgw(m) = 933(31) = gw(ﬂﬂ)

gww(w) = gww(X>7 grr(w)dTQ = gRR(X)dRQa gOO(w) = QGO(X)7 gs@s@(m) = gtp(p(X),
goo. gooooooag,

— A(r)dw? = guw (2)dw? = Guw (X)dw?,
B(r)dr? = g,.(x)dr* = grr(X)dR?,
R? (d0® + sin® 0dp?) = C(r)r® (d6® + sin® 0dp?)
= C(r)r?df? + C(r)r?dp?
= goo(x)d0” + gy ()dip”
= oo (X)d0” + gpp(X)dip
0000, R=+/C@)r00000 X =(ct,R,0,9) 0000000000000000000 ds0O000D0
ooo,

ds? = Guuw(X)dw?® + Grr(X)dR? + Goo(X)dO? + G (X )dp?
agoooo. ooo,

ds® = Guw(X)dw® + Grr(X)dR® + Goo(X)d0* + Gpp (X )dyp®
= —A(r)dw® + B(r)dR* + R? (d6* + sin® 0dp?)

00000 R=+/C(r)r00000000000, B =A(r), e =B(r)0000,
ds® = —e*Wquw? + e JR? 4+ R? (d92 + sin? 9d<p2)

ocoooooooo. 0oog, oooooooboOooDboO0ooOoO0bOdsOODOODOOOD. ODOOOOO
googoob, oobooboobooboobbob, boobboobooboobooboobooboo
uboooboobooooog.



