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L1 FEACHEZ M2 5K

1.L1.1 RERHER¥ZE

1. FREMEEBNE X
— AR K/ BE 8 57 4 AR ) B RL R bRt GG MR | GRLEE . FE], BUEE. A
for . SCPR b BT A SRR AR R
— A~ i R/INFRTT (] AN RRE A R S8 S R (0 M B R RR R K L, WEL Y, ®ES .
B .
2. REMRIEFZE
fF—K& ATLERN

A=aAE?.a=% (1-1-1

A A BRKEWOKAN; a RARKBEN 0. KEABKNK 1 FHRELKE,
fE—RKE AE=FELBEAPHITUAHE=12, GRETUHERN =410k
kEik, EHMEERD, REARRH
A=aA,taA, +aA, {(1-1-2)
Xh:a,.a Fa, SHEFc, v Flz BERRRE: A LA WA FHREEA .
v Hil = Jyi B RN .
A AT — o1 P RERE h MRLE R ml 5 P AR r R ER . KA r BRORIZ SO 8 K
i, EAEAF R A bR &R AR BRIk
WS P e AAAR BT AR (o) vy o), WA E R EEEABRR D RR N
r=ax-+tay-+tazx (1-1-3
3. RERIKFR K
EEMINREASB HMETHAREXSN Ao EMN, (EEWIRKEASB HE
ST R RS SR, AR R, BN ERAR N

C=A+B=a, (A +B)ta,(A, =B )+a (A +£B,) (1-1-4)
O ) S [ o) e A IR . A A AT Y IR
4. XEREMR

Ok it Y e BLELF5 AR 4 BURN R BERL
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1) #EMR
EEFMIMREA 5B MRS THARBHRDSEMNRAMRZXZEMR, HIHER
bR R AR a . AR AR AR O s B, SRR

A« B= AB cosf (1-1-58)
bR FRE E A bR R P Al LIS
A*B=AB,+AB,+AB. (1="1>=6)

2) XEFM

EEMAREASB RERE KA, ZRE RN KR/DETHAKERH KNS EN
KAHEZZTRM, HTHMEET ASB WRKNFE, BS A, B#ERFRIEEM. K
B, HREL N

C=AXB=a,AB sinf (1~1~F}
KEFRAEAMALRRERPETLIERRN
a, al\. a.
AXB=|A A, A,
B. B, B.
—a,(AB.—AB,)+a,(AB, —AB.)+a. (AB,—AB,)
(1-1-8)

Mt REEANTATHRXZALEBHERFTE, WEHAALR B LAMELE
A RZAEBREL: WwREEAANARARGRXZTAEBHIARFTE, WiEdBA L TL KA
EF4F. RZITAK,

1.1.2 [EIFEARRZMBRALRRR

TEIER PR R T BRELAALAR R AL, W IEA RAL LR R AR AR R . MW EEA
V8 A X 45 0 o SR B A2 4 2R 78 O (s W) IR LA BR X RS A I, R R AR A
FR AN LB 3 W R A A AR A HL R AT R 2 W T

1. EHELRR

Bl HE AL bR &R P =G EE . EfHELER, BRIEZAERR, WK 1-1,

F1-1 A bR R A A E RS B AR R X R
D AL A A LT X R
e — 5l P A7 E AT AR B AR AR AR R P =R (s @0 2) RFR . BAH SRS
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HAMLRZEE R A
T = p cosg
y = p sing (1-1-9)
z =z
2) Bl k¥

AR R =D RALR R R 0, a, Fla, , 2HIHEE oo @ 2z HINEY T 1 BB A IE
S MG A TR e .
DILEXREr
[ A A bR R B 7 BB r Rk
r=ap+axz (1-1-10)
4 BEEFRZESAALFEAEL A FTHER
HAARRT AR RS REELRR PR RBNERERE REEEA N

a, cosp  sing 07 |8
a,|= |—sing cosp O] |a, (1-1-11)
a, 0 0 1] |a,
5 HiFAKERY
IR A A A 2R R LA R R
o— ey, g, =S (1-1-12)
dp de dz

Wt BEMRARTAFTRBEANAFTRALFEATAR —AXRREXENENR,
I3 A s 2R = A Al s T 69 R 434331

dS, = a, dl, di. = a,p dg d= (1-1-13)
ds, =a, dl, di, =a, dp dz (1-1-14)
dS. = a. dl, dl, = ap dg dp 1-1-15)
RFIT N
dV = dI, di, dI. = p dp dg d= (1-1-16)
2. BRAARR

HRAPR R A = A EE, ENMEEE, BRIESERR, WK 1-2,

B 1-2 FRAGRRAEE RS BEARIRRRK KR
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D) sk &dnh A LR X A

ERRAAR R, ZBHE— 5 P ME— R = A BARE R (ry 0, o) kEm . ENSHME

(1-1-17)

PR Z B K 2R
x = r sinf cosg
A y = r sinf sing
z = r cosf
2) k¥
KU RPEESH=AROERER o, g, a,, EN15 51 H =555 K6
H G AR IE 52 I 406 A7 T8 e 3 )
DLEERFE

BRAR PR F B8 R BT AR R

4) $lE Kk SHH
HALRRPHRMRESERAIREFHBAGEBRTHREZLLY

a, sind cosg  sind sing  cosf | |@.
a, | = |cosfl cosep cosf sing —sinf| |a,
a, — sing cosgp 0 a.
5) HAg R M E RS
BRARBR T B B R BN
h,=%:l. hz=i—l‘9”=r, Ilsz%f:rsinﬁ

BR AL b R = A A A I FR 43 43 51 R
dS, = a,d,dl, = a,r’ sinf df de
dS, = a, dl, dl, = ay sing dr dg
dS, = a, dl, dl, =ar dr df
BR AR R AR FR T R
dV = di, di, dI, = »* sind dr df dg

1.1.3 RE®

1. EX
WP E L REERFR KRS, —REBGY A%,
2. REFHNEEL

(1-1-=18)

(1L-=1=19)

(1-1-20)

G151 =21)
(1-1-22)
(1=1-=23)

(1-1-24)

PR R BLER X P —SE i 28, fE MR B — s b, 00 R AR T 9% sk 1 VT 2K 5 1)
Lo R ENR . MR E. R BT LR W b 2 K B 3 7 58 ] Y 43 A

RO .
TEHMARIRRST, REGHNRBREENHES TEN
dr _ dy _ d=

A, A Al

y

(1=1=25)
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Wit RFELEANK, ETAANY ZRREZ XIS EZAG L HRA,
3. XEGHEENEE

IDEE S 2 FS 3

K A ik A S 6 Y

o—[A-ds—[Acospas (1-1-26)
AR S R AP A T, U A P Y R E BT SRR
¢=§A~dS=§A'ndS ) (1-1-27)

iTj-i/lf\,:

(1) AR, BRH S HIWERERN. MR >0, i S A ER;: ik o<o0,
BLBA S WA TR W =0, UiBA S WIER, B LIRS A IRAHAGH .

(2) REFHEFASHTE S b 8 &R 22 09284 A G il i B P9 & B0 A9 40 A R 0L .

2) REHHHRE

BHRKEG AFE—NEEP JENRNE—MAGHHES H‘Jiﬁ%%]iA - dS, Wk
ATE P A WO N

A +ndS
1 F—— o —— 1 —S = e
divA = V « A Al&rj} AV (1-1-28)
TEHAMRRES, BENRER N
v.A__aA 44, B4, (1-1-29)
dy dz

%%m&@%&-%%@ﬁAEﬁﬁ&ﬁ%ﬁﬁ&ﬁ%*%ﬂﬁﬂuﬁ—%%%
ChohyA, )+ 5= (h Y (h h, A, )] (1-1-30)

1
VoA hhmb%

ﬂmw“mﬁwfﬁﬁ£%§¢ﬁ%ﬁ%%¢ﬂu,Eﬁ£m§¢ﬁ%ﬁ%naﬂ¢o

Wit

(D WERA R, ERRG T — S8 X R ARE, BRI S TR /Y 98 5
RIS R E S A E AR

(2) %45 37 (R IR 1 91 9 2k ik 3 1) s o VR 7 2 (i) £ 0 A7 IR 0

(3) VA0 ERKEGHEZELFEREBREZIER; V - A0 RRKEBHE XL
AW R R Vo A=0 BRKBHIEZ AL LR,

() MRV « A=0, RMNFRIXKES TG . ELNHIIRIEE M.

ML BERRTREZG—FHREGERIGERNSH,

3 A AERR

EREST, A EENERRBEEHE, HEREH

J v./;a/=§ A dS (1-1-3D
Y Y KEGEE RS TR EGES R Z AR A m LAk m a8 i A



6 (b5 B E(HER)IFITRF

o T AR A . RECBE RE BT IZ MR TR — 1 e PR T RR A3 AR RS A AR RS, s R — Ak
FA G 7 155 A 1 3t PR D AR 43 .

4. REVHNRBREREE

1) REHEL

BHKEG A, LGP H— %ﬁm%ﬁﬁ%% X REY A G A BRI
SRER BRI

I‘=§IA-dI=SEIA cosfl dl (1-1-32)

W FEHEGREN AR, EFFEER A G ML A BE R E R AR . R D#0, KR
G ML N W RA P X R IR BETR TR ; IR =0, F£RMA A LR N iR RFE7E .

2) mE

WPARKEGHA PHE—R, B8 P SIEAEHMK L, WK A 51 2 0F ([ Y %
KRAR Gz FraBEmMmER AS Z e AR

BEA-dl:]
rotA = VXA =a, lim =L Jm=x (1-1-33)

EHALRRT, RERRE N

a, a, a,
roth = T XA = ;—r % % (1-1-31)
A, A, A,
FRFHPIAE R, KERE A ERAE IR R BRI R P IRERE T L% —F s h
hia,  h.a, hia,
FxA==L |2 £ 9 (1-1-35)

hhyhy | ¢, dq,  dq,
hA, kA, kA,

Kt gy . F g, ERELFFRPFINRE 0. o Mz, FEERBIRRFHHNRE r. 0l .

Wit

(D REERANRE, ERAGT —SAEXKNABTEE, EHANEGHRIEES
EAREE E I ) E AR R .

(2) &5 3% W9 e BE B F 91 93 5k 32 45 ) 0% B U5 7 55 1) 134 o AR O

(3) MRV XA=0, RATHRIZK B H LIS ST .

(4 HTFEE—-TREBREWBE —EANT, HHAER—HUE TR EE—E L
MRS REBERREERER, FEV - B=0, | B=7 XA,

Wt KEFHHRBERBRT A5b—FR(XBRIGZERASH, ARFERM, F4
KEDABRMNE: —HAFEREAKER); —FRALFRCGEAR), AT F—4 %25
LM EF R EIANFT AR, TRRAZEZXR OB,

3) #7ie FE H E 32 (Stokes’ theorem)

KEGHP A AN HEEWEHENIC R e, HE AN
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éA-M=J1mA-£ (1-1-36)
! S

A S RAGEE TERKER. ERTMS LRTTRRAFRIEXR.
PIRRE L. R HY A B TEBE U il T S ¥ 23 Bk B TR AR 204 T2 0% i I I 4 bt v AR gty 2R
R UESE AL

114 HEH

. REBNEERRAESH

1) 4R 365 & 3L ‘

— AN H KN EE AT LA 2 RAE B 5 PR AR B 4 .

2) FEHGFMLABRFMEL

— MR R u TUH - MMrRRBORRR. EEHALKEERET, ulz, y, 2)=C(FEH
oMb o SETE . FEE C MBEARRFE, A58 — RS AFMEMERT. M Fh 48
¥oo=v(x. TG ENFEREY, 2 o(x, y)=C, Hi#H C WBUEARR, 7155 — &%)
FlEL.

ML HEHOFAAXFEEXTRAAAREHAMNT BIFTHEZT MG 5 A
*KA,

3) FdFa

TERLMA AR R b, W SR L T 7 1 REBCTE AL N

Ju _ du
al L

A : cosa, cosp. cosy Fp I J 1A 7 1A AR K o

2. HE

1) 4 B84 5 L

MRt u h YR E 8 Pt & AR5 [ i 05 1) T 80— Ok B AR . Ry
lia] S5 PR Jg R B w A6 05 P, AL 686 grad w. GNP 1 - 3 B, 6B 7 i) thFR b e BE T BE
Tl .

sose 4 22 coss+ Meas =1 -
cosa+aycosﬂ+azcosy (1-1-37)

gradu

Py 1

Bl 1 -3 w ifs A ) 1 i A8 Ak %
2) MR &R X
6 ik X

gradn = Vo =p, 23u, I 4y 20 (1-1-38)
ar B ay T % 5



8 CF-T RN AC EN V- EE

3) HEHRY
— AT F—E LA B MRS u MBERER, Bl F= Ve, L8 R LHE
% F (5345, JFEERA PLASH L, WEESA P.MIREYS v 0 RRN

P P,
u(PZ)ZJ Vu-dl+u(P,)=J F-.dl+C (1=1=39
Pl P]

T e U A 7 B AR (g AR AR P 1 — 4 R

3A o P,

(1) BBBERAN A, T BT 1] 2 1 % (8 1 25 fL B K -

977 1), BPRLR Iy (A

(2) PRl TV SR 17 18 6 0 1 S 8% TR B e R e
1y .

(3) PR RBBRE BRI KR, Kir R R Ry 11 KRS AR e ORI
PR, KRR B R O %, 0 i AR SR . X TR e S AT 4 AR 4 A L
R

1) RTFHEAEBEORASETE, RERPS SHBEEX.

(5) M—MFRGESEER KR, B THERREESTE, KILIEE— ik
KB KRG — T U —ME R R R R R, MR, IR AR R TR
B, MZ T HE S — & o LA — AN bR i s B0 B BE SR . [l #5V XE=0, | E=— Vu;
#ECERBE, W oo fF 0 R b 5 55 205 5 i 7 16 e 6 F R B 7 1

1.1.5 ZWMELEHE

1. ZBEZEEMNER

— M AR BRI PR oy o J)AEZS (8] B 50 0 5 22 I 120k Bk 37 A oE — B
BT X — MUK X IR R

2. ZMBEUEEENEN

ZIBPE 2% A VRHRAT, AREE DR B (Y. #5555 . 75 2N IBUE ME
PN TT LRI . Hop

7 vk =
{ g (1-1-40)

B VXA=J
KA -1-40F IR EBEGEATBHIEX.
WMENRBGERMAEMN T HERKE LRSS, I

§A~ds=J’pvdV
s v

ba-a—[y.as
KA -1-4DFKARBFHHEA T RO,
Wt ZBEZZBLLETREHORY. Kot 4. FETALE. RAH—R
ARTH, —RAALY; RS —RRESY, —RRAAKRY.

(1-1-41)
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1.2 #EN 5 A

1.2.1 REESMES

(1) PR K RHRBOER . IE00 B 37 LS . TR %) B K B 3 1 1R T MRS A
BRI (0 ERE D E B R SRR 5 TR 22 B A i S0 A R R S v i ) R S L
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