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F1E XEBONSIH0 1

F1E XBOMSHR

EEHERA, RAXKIERZAKRE, RAXRIMIEFTORREGEHRZI A4 E. £
BAFEERAE, ~LHKTHELE, WAA-ANRAHEELSE, FHBGHE
¥ HREEREOATREMAAD, 2RINHEFAHE, RAXAEED; pREAL
XE, RBEEIABARED. HH - N EXERACEF—AEH, REERXZTHRA,
RAEBAERABIERLLESEG. PR FPELHB I RE B KL, WHiEDAH#
B, AR, W EAHERAN LS.

AFREAFERAEEL, ARRXFELALFA, BELRASPRLFRA ML
BATHATRERARBEAPMEILE; RENBAEAK ISR RS ARAMA;
REIANZBEHRR, CAXREDRAARANHEL,

L1 RERHERZER

1.1.1 FEAKE

REGTRIANEXSHYER, BBE R M X5 N5 R (Scalar) i K & (Vector) .
—MUARPNRES TR RO ERKR TR, BN, BE, BE. ofE. H&. 8
% ZRLE, IAXEMERE. —MEXDRTEANDERE N KR, 85, Bin. .
BE. NEERERE. S, RBEATURTR:

A=adA a-1-n
Ko, ARKRA WKMo REKRAWHA, o=, HXNSTF L,

— MK RBH KBRS K (Null Vector) 5]
F R (Zero Vector), —PRK/PMNH 1 HWEBRHE BN K
# (Unit Vector), EHAXERS, A8k a,.
a,.a RELXBIHE . y. z FI BB R

SHEPRH—EPX, Y, DBEHEESAHE
EHHME LR —m¥sE, mE -1 R,
MR A MR P KR r #5 B X & (Position
Vector), BHEHMARTRTRRN

r=aX+aY+aZ (1-1-2) HBH1-1 BERALFERF-SOREY

Kb, XY, ZRUBREBEr £z, y. z: 1 EHBRE,

E-RBAE=ZHEXARRAPRTULHRE=ZA 0%, Fl0, EEALEFERD, &




2 BRIDSBHR

BARWZANBRAFRAVA VA, = B KB a, . a,. ¢, TUHKEA FRM:
A=4aA +aA +aA, 1-1-3
KBAWKDRA:
A= (AL+ AL+ ADY (1-1-4

L1.2 REHRKEN

1. RESmMEMEE

TEHNTEBAEBHNETHNREM RN 0B8N, EMNORRRILEE, B
C=A+B=a,(A,+B)+a,(A,+B) +a.(A +B) (1-1-5)
EERIRBASBHNESTHRPN-INRBESFEHEMHM, B
D=A—B=A+(—B) =a(A,—B)+a,A,—B)+a,(A —B)
(1-1-6
2. XEpIREM
FEMRFOFERBERMEER.
D #HER s
REFANRR A S B %R B (Scalar Product) £ —
MR, EETFHARBHARPSENRANRKIR “_
M, @ 1-2 8K, 28
A+ B = AB cosd (1-1-7
BB S (Dot Product), MBFHARy Ty 0172 BRENER
FBUNFRBRETE, IXWHANXBUORMEEE, SERFIEHEEN LB SR~
TR, R MTHEFTHRECRBHEBET 1.
B, EALRRPHEMKBE THAXLEAEAR.

aznayzay-az:.a:.axz_—O}

Bcosé A

1-1-8)

a,*a,=a,*a,=4a,*@a =1
EEWERBAORER, ARBRN=1"0BERA
A-B=AB,+AB +AB, (1-1-9
PR B R AR S R A 4 BO AR, BP
A«B=B-A (1-1-10)
A+(B+C)=A-B+A-C (1-1-11)

2) ¥
HEBERINAEASB HWEXBB (Vector Product) B— AR &, REBBRW X NETHA

RBEHRDEENKAHEZZRT, KHTMEETRARASB ARHTE, WE1-3
Bims, icA

C=AXB=a,AB sinf (1-1-12)
a, =a, Xa;, (HERED
RERUH AR (Cross Product), MRHWITEFXBHABRETFERE, MXBHH
RBUORMEES, RER, BMHERT AR XA —-ESTEER.



B1E RBONSHE 3

®)

1-3 REBRKERREFRIE
(@) RBBHET; 0 HT R

KEBHXHARMNZ R, EHRMNER, B
AXB=—BXA (1-1-13)
AXB+C)=AXB+AXC (1-1-14)

HALGRPHEMNRBE TAXEAER:

a, Xa,=a,,a,xa, =4a,,a Xa, =a,
a, Xa, =a,Xa,=a,Xa, =0 }

EHALRERT, REXIXBETURTH

(1-1-15)

=4a,(A,B, —AB,) +a,(AB, ~AB, +a,(A,B,—AB,)
(1-1-16)
KB H A IS LB R — .

L2 BRI AT R

LM AT, ARRAEELFRNREFREFREN ST ERE. 7. TH
BRINMRNBEELFRNRLFRRASEALRRZEANEL,
L2.1 WELER

SEE—A PHABTURBEELRRTH=ATR (0 ¢, D) RER, WE1-4 7
e B, p RUBXROPE zy B LABY, o R+ B ELXBOPE xy B L HH
BRI, - RBOPE: M FRE. Ml 1 -4 LB H, B ARRS B A AR E R

XKEN
I = p cosp
y = p sing } 1-2-D

z =z

MEAIEHASRR -8, AHLFRBMREZMHEEENLEE, WE 1-5 iR,



4 BHIZSBWK

=HH

‘ y
20N ,// o p=ﬁ'ﬁ el

2 ? p -
; ——————————— y

a, o=H¥

X
Ml-4 BAELGFRE-SRRE B1l-5 AHLFREZITEHEEENLGE
A B

o= JTTY - #H a-2-2

FAR—UL z BRI LR N p MEAHEE, o HELEER 0<Sp<loo,
L]

go:arctan(%):’#’ﬁ (1-2-3)
BA—TU AR EFE, o WEALTEEY 0<<e<2x,
A bR
z = K (1-2-4)

BRI T 2y FEBFHEH. z HEALBEN —colzltoo,

MFEAEHEXRES, BEESR T EMEEN LI 0. o Mz, MEKHHRAR
BHa, a, fMa,, FFEREp. o M= WMETHE. HEEE: BELEFERFH=RMAK
BSEALTRNAFEDKR a, 5, o, Fla, BFEERE, ENNFTEEP SBHLERR
MZE, Ha, a Mo, ZHEBRBRBELZRXR, HMBEHTFRIEEN, B

apxa¢=af’asvxaz:ap,azxapza?} (1-2-5)
a,Xa,=a,Xa,=a,Xa, =0
a,+a =a_,+*4a4,=a,*a =90
(3 3 [2 e } (1-2-6)
a,+a,=a +a =a,+a =1

B APR RO ERXE r AT ARTR R
r=ap+azx (1-2-7)
LR REFHRARE a, Ma, ERMNKE o, Fa, EWNRERTEL-6, BR
a, = a, cosp+a, sing
a, = a,(— sing) +a, COS(p}

BHit, BEASKRRPHACKBERIEELFERPHOAMRBHRERNE REEE RS

(1-2-8)

a, cosp sing 07 |8
a,|= |—sinp cosp 0| |a, 1-2-9
a, 0 0 11 |a, :




£1E REDNSTBE 5

0
AN y
J\\
\\
LN
AN
AN
AN a cosQ
N y
\\ ﬂ aw
—a, sing
a, cosg
a
x .
} asing °

B1-6 BHARERAMEBROESR
H ESRBAAT AN LIFRBAEALTFROERERAN

a, cosp —sing 07 |4,

a

sinp cosg O |a

0 0 1) {a,
RA-2-OFKA-2-10FKH.: MRKEBARERSLFEREEHN, BELA-2-10)
MUBBEALBRRANRERN; RZ, HZRXBARGCEEALKESA TN, MRER
A-2-OFUBBREELIRRHRER.
BAELIRRPHEE—S PHo. oMz FROKENEYHN

, , (1-2-10)

al

dl, = dp, di, = pde, di, = dz 1-2-1D
ENSHELRHER2Z LR
dl dl di, o
hl_qg_l,hz_a_;_p,hs_-&;_.l (1-2-12)

BEEE .\ hy o by BRBHIEH B(Lame Constant),
BHEFE =R ENE TR RSB HN

dS, =a,di, di, = ap dg dz (1-2-13)
dS, = a, dl, dl, = a, dp dz (1-2-14)
dS, = a, dl, di, = a,p dg dp (1-2-15)
&L R
dV = dL, di, dl, = p dp dp dz (1-2-16)
1.2.2 BRAUKRER

ERBFERS, SE— & PHE—HASABEERG, 0, ) XER, WE1-7 iR,
okt , B8 % B r XUBRH % 2 (Radius Vector), r BE AN, 0 RUB KR r 52 SrFRsA,
P RMTr BB BREr Exy B ERRBOM ZEMK A, HE1-7 TUEH, R
BEEALRZEAXREY

y = r sind sing

x = r sinf cosg
} (1-2-17

z = r cosf

RIHE, RALPREAE = LRE, ME1-8 FiR,



6 BHHSEBH I

| /<\ o=H¥
T_ r sin6 \"’7”‘
r cos@ \>/ 4 )

BW1-7 REBRFE—SANEE B1-8 BRERRSAEHNEENLEE
B BRI
r=Jr+y +2 = %% (1-2-18)
FBR—NREK r BT, r HBELTEEN 0< r <oo,
AR TE
0= HKH

BAR—MURKRAIBA . U BOHRNEER, 0 HEARERN 0< 6 <.
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