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i’ =|i’|cos® = cos® and f; = [i’|sin6 = sin@ .
i = f;i+ zj=c086fi\+sin93.

}; = —|j|sinf = —sin® and }; =j’|cos8 = cosH .
j'= i+ j’j=—sin6i+cos6j.
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respect to the xy -coordinate system

A=Ai+4j.

A’ A
L]
] =

+i’j=cos€i+sin9j.

A A
o/

] = j 1+]J——sm61+cosl9]

‘ sinOi’ = sin@cos 6i + sin” O]
cosBj’ = —sinBcosbi + cos’ 6] .
YL e @}.b j = sin6i’ + cos6j’ .
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= cos0i+sinbj.

G e >

] = —sinBi+cosOj.

‘ cosBi’ = cos’ Bi + cos Osinbj
—sin@j’ = sin’ Bi — sinBcos Hj .
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i =cosOi’—sinfj



A= A_Ti + Aj . —— A= ij 2 2 A},fja

A= A i+ A j: A (cos@i’ —sinfj')+ A (sin@i’ +cos6j)
= (A cos0+ 4 31119)1 +(—A4 sin6 + A cosB)J

= ij ¢ Ay,j,

i A,=A cosf+ A sin6
A,=—A4 sinf+ A cos6.
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A=iAy+jAy +K A,
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A.i'=A.I Ap=A-V =114 +(§ 1)4y + (k- 1A,
A j'=A) Ay =A-j =(0-I)Ax+ (G- IDAy + (k-J)A,
A.k'=A.K Ay =A-K =i k)4, + (- k)4, + (k- k')A,
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A.i=A. e =A-i= (D) Ay + (- D)Ay + (K -1)A,

A j=A.] Ay=A-j=("j)Ax + (" DAy + (kK- ])A
A.k=A.K A=A k=@ KAy +(§ -kAy + (K -k)A
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| .1"=1x1xc0osb = cosO
j. ) =1x1xcosb = coso

i.j':lxlxcos(%%)):—sine

j .i':lxlxcos(%—e):sine
ki=kj=ki'=k j'=0

kk'=1

cosO snd O
M=|-snO cosO O
0 0 1
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Vo vcosd 0

V = e Xy OK:;\»J‘)J&J,\N
Uy vsin @
/
} v = Rv

i-if -1 cosf sinf ‘
R= - .
i-j 35 —sinfd cos@ J
v cosf siné v cos
0 —sinf@ cosb v sin 6
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v ls, u$55513J2u=

- : v cos Yoo Yo Y Y
(v-v)=vv = (vcosfuvsinh) =v cos O+wv sin 0=
v sin 6
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—0 5515l 2y Kiws i m b dg)ly s
R(—6) = cos(—0) sin(—0) _ cosf) —sind _f®
—sin(—6) cos(—0) sinf cosf
Rv =RRv = v

cos@ —sinéf v cosf® —sinb cosf sinb vcos b
sinf cosf o] sinf cosd —sinf cosé v sin 6

\ e vcosf B v cos 0

IR \ vsind vsin @
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ﬁR_:(c?SQ sin@)(cos@ sin@) :[1 Oj
sinf cosé —sinf cosb 0 1



Xy

A=Y eSS
LS Sl s adaly ools Gl e senS (l

cos’a + cos* B + cos’y =1
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@, B,7)
cos &, cos 3, cos ¥

@.B,7) cosa’, cos f3', cos ¥y’

y x?

X

cos@ = cosacosa’ + cos Bcosf3' + cosycosy’



