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o pick a random point on the surface of a unit sphere, it is incorrect to select spherical coordinates # and ¢ from uniform distributions
# £ [0, 2 ) and ¢ € [0, x], since the area element 4 {1 = sin¢é 4 # d ¢ is a function of ¢, and hence points picked in this way will be
‘Ibunched" near the poles (left figure above).

HIGHER @PRoCARILITY AT @poLeys

SEEC MnaAanSAGLIa AL.C;OIZ an N

F'C(L A ConREC’T \WAY orv
RaNDom  UvIT UECTOR S



ANOGTHIER PoSOIRIL) TY,
QUATE R NIoUS

( 1 a,q"/q'l lol?)

[woEc € D

CACH

nEPnRESENT T
i O i TATICN)

CAN  Be
A potaTic HMATRIX AND UWE-VERSA

i“g‘rga,

llq\\

MAPPED TO

—D
rz - Ol second
[cos(1/2) ] [cos(8/2)] [ cos(é/2) ]
0 0 sin(¢/2) | EVYLER
MW=1 9 sin(6/2) 0 ANG L ES
| sin(t/2) | 0

0
" cos(¢/2) cos(9/2) cos(/2) + sin. sin(8)) )811@2 ]
sin(¢/2) cos(6/2) cos(v/2) — cos(¢/2) sin(0/2) sin(p/2)
cos(¢/2) sin(6/2) cos(v/2) + sin(¢p/2) cos(6/2) sin(y/2)
| cos(¢/2) cos(0/2) sin(2p/2) — 5111(¢/2) sin(6/2) cos(v/2)

EULER ANGLES (aN BE OBTAINED
FRow THE RetpTION HAATRIX

q-> R

2(q0q2 + q1q3)
2(q293 — q0q1)
1-2(q; +g3) |

2(q192 — q0qs3)
1—-2(q} +q3)
2(q0q1 + q293)

(1 —2(q3 + q3)
2(q192 + q0q3)
| 2(q193 — q0q2)

STATE o9F THIC SYSiToHM

(Jr‘\lq" . .- 3”1;{.0) \ all.in"-:'ﬁ-



THE oTATIONAL ARIAL HovE ol (0> 1)
Con\ (TS IN DOING S
—~% g \ AUST .ﬁiﬁ‘
i X
= Gl"’ K Aa‘ @@T:M%Ef}_
WG, >y AW | geel &) o

Tramni{LATIonS

WHERE &g IS A UWMT RANRDCM  USTTOR
onw THC AQ UNIT  PHENRC
( AGAN RY ULING ~ARSAGLA
PxLG‘orUTHHB | ]

\/ = ¥uax Sy Ty € -1, 17

AUD ¥ mary HUST RE GeTiIMIZED
To HaAUT 20 -5 09, ACCEPTANCE

MATE 06¥ ONRIENTATIONAL MM oJeEl



PALLIVNE LLO- EAVUWMAN
/-\:L Lo \)U For CHQNQSS CJ‘F: ﬁox S"nge

_E’T (vu e Go)
(‘ox L»(/L‘Z:)
< (C)( ,C.\-{IC'%)'

ENGES OF SInULATION
Box
Y ( NoT gatHo -Gouﬁl_.)
(\ﬁ: “_V-) < pUw J”{" |
T— . _ Bl A° |
-1/\”")("‘ ST RSN T
1 mH — — 0
i oua  SeiTCe~e -
Wi T New o(L’I'HOG(NAL_
TDGES
RESUCTH [(FofiBINATE ||
— 0\( L\( (X

A= ([ de | Bel| G '?\.
&z L?: C=
I\ |

HEEEEEE NN
NOTC ThHAT IF M=

o Q@ ¢ |
B T o B (o I
T

WeE Heve  [TaweArRN

NeT CTNfTwE LE



a=

(=Y I v | o U

Y

v
7\

ROV
Row VOLUWE

AT

llustration of a formula for the volume of the paralielepiped spanned by three

vectors,

Y

X

llcll cos ¢
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This formula for the volume can be understood from the above figure. The volume of the parallelepiped is the area of the base
times the height. From the geometric definition of the cross product, we know that its magnitude, ||a X b||, is the area of the
parallelogram base, and that the direction of the vector a X b is perpendicular to the base. The height of the parallelepiped is the
component of ¢ in the direction normal to the base, i.e., in the direction of a X b. Hence the height is ||¢|| | cos ¢, where ¢ is the
angle between ¢ and a X b. (Why do we need the absolute value? If we swapped the locations of a and b, in the above figure, then
a X b would point downward. The angle ¢ would be larger than #/2, and cos ¢ would be negative.)

= Jet ™M
Co TWAT

JEE N AR A

AwD

Oy bx (x
- =
Ix% D) =det (B
A
v

/ / /
U(({O—“’f‘):‘(\n]n?'\/ f(-\r:?l---"fu)? .._._-;.

?(-V.J Ty - ?U)

Ml § 1, e"p&C‘E



G:\)\—PV-—V(G'\-’ N \nv

)W GEUE LirL

DR 4 By ©Doin G HA
be & |« AND B2 \We

CAN TMeducE T
0| L=z THIS AT iy

W\ =

X
XKz I8 TNE L QL TRAME
fPCCIpL ¢ASES |

' punto'moplc fscﬁc
| /\) M _ sLx O O (1.G. NOT c_umc)'
- O g« O QLT 15eTncPlC
O 0O gLz VOLUME MoOVES

IN-THIY (ASE ¥ CMANGCS nNANDSoMLY
(M A vVolLure wmove, |\ E.



T e T YA
STOCHASTIC VARIATBLE

L fIbe e (@ \] AwifoTnoeIC Rox
2)_ M =1 || QO LY' Qo wweEac THE 3
EDLE S\t€e (AW

0 o L& CUANGE WD IPENDENTLY

1N A UolumE Move A DiAECTion & 13

SelecTED arnvnomLy  AWD

b= e+

\chrzC .l Glx 'r?.%

D _/_5[__-:. ALO”."L Ale {“1 {3
;—\-‘M[g: Wﬁ)b' OF' HC\/C wﬁ-mf}&m
b RE UEFUL  Eon ¢ NYITALS
A\)D ] L\G)U;B | cnYSTALS‘

( scz ecwuu)



L x




