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200 Chapterd  Determinants and Maltrices

Figure 3.7

(a) Rotation About x,
Through Angle ¢,

(b) Rotation About x)
Through Angle 3, and
(¢) Rotation About x3
Through Angle ~

3.3 Orthogonal Matrices 201

The three matrices describing these rotations are
cose  sine 0
R w)=| —sine cosa 0§, (5.98)
0 0 1
exactly like Eq. (3.92), but different sign for g in
cosy 0 —-sing
R,(B) = 0 1 0 (3.99)
sing 0 cosf

and
cosy siny 0
R,(y)=| —siny cosy O0}. (3.100)
0 0 1
The total rotation is described by the triple matrix product:
A, B, 7) = Re(VRW(BR(e). (3.101)

Note the order: R.(e) operates first, then R,(8), and finally R.(y). Direct
multiplication gives

cosy cos fcosa — siny sino
A, B, v)=| —sinycosficosa — cosysina

sin B cos«
(3.102)
cos y cos fsine +siny cose  —COSy sin 8

—siny cos Bsino + cosy cos« sin y sin B

sin 8 sina cos f

"
)

(c)
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CquwSﬂu "Lqﬁighi Calcaly Eiom

FORM by J.Vermaseren,version 3.3(Jun 10 2009) Run at: Wed Apr 17 07:20:58
2013
* PHZ 3113 Weber & Arfken, p.219:
* 3x3 determinant for normal modes.
* kM=k/M, km=k/m, la=omegarZ eigenvalues wanted.
Symbols kM, km,la;
Off stat;
Local det=(kM-1la)*(2*km-la)*(kM-1a)+0+@
-(kM-La)*(-km)*(-kM)
-(-kM)*(-km)*(kM-1a)-0;
* Reduction by eigenvalue 1: lo=0.
Local dla=-det/la;
Remaining eigenvalues la2,3=km+kM-/+Sgrt[(km+kM)AZ-2*kM*km-kMAZ] .
Sgrt=-/+km: la2=kM, la3=kM+2¥km. Check:
Local Zero=dla-(la-kM)*(1la-kM-2*km);
Bracket la;

*  *

Print;
.sort
det =
+ la * ( - 2¥kM*km - kMAZ )
+ lar2 * ( 2%km + 2*kM )
+ lar3 * ( - 1);
dla =
+ la * ( - 2%km - 2*kM )
+ lar2 * (1)
+ 2¥kM*km + kMAZ;
Zero = 0;

.end
0.00 sec out of @.00 sec
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