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MATHEI\/IATICS FOR SYSTEMATIC MODELING
POINT AND VECTOR
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' UNDERSTANDING OF GEOMETRY
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i MATHEMATICS FOR SYSTEMATIC MODELING_1 POINT AND VECTOR
. RATIONAL GEOMETRY AND PANELIZATION

_____________________________________________________________________________________________________________

tilted cylinder

tilted cylinder

sheared cylinder

cylinder

tilted cone
tilted cone
sheared cone
cone



VECTOR MODELING EXAMPLE

(c)DR_D -

) put+(Vu+Va) x 2 / 2
/ pu+(Vu+Var) x Z / 2 +(Vu+Va1) X [vai| / 8
/ pu+(Vu+Va) X [vai| / 8
/ Ep11+p21+p22+p12; ; 4 +(§\0214:5\/23) X(|Z - (|02|1+Q|;2/) X (|Va1|+|v22]) /16
! pu+paitpPaztpiz) / 4 - (V21+V2z2) X (|Vaa|+|v2z|) /16
/ (putpaitp2tpiz) [ 4 + (Va+V22) x Z
/ (pu+pz1+p2tpiz) / 4
Q : P21- (V21+Va1) X |Va1] / 8
Poz p21+(V21+Vz1) X 2 [ 2 - (Va1+Va1) X V1| / 8 pa1
pa1 pat(VatVa) xz/2 o

Va2
N P22+ (Va2 Va2) X 2 [ 2
P22 - (V22+V32) X [V22| / 8

P22+(V22+Va2) X Z | 2 - (Va2+Va2) X V2| / 8
(Putpai+p2t+piz) [ 4 + (Va1+V22) X (|Vau|+|V22|) /16

(pu+prtpaztpiz) [ 4 + (VatVez) x z + (Var+V22) x ([Var|+|v22]) /16
p12+(§\/12+§\/22) X |vz2| /8

P12+(V12+V22) X Z | 2 +(V12+V22) X |V22| / 8
pP22+(Viz+V22) x 2 [ 2
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0 (-10,5,10)

0 (10,10,10) %2,4)
0(0,0,10) y %2 2
0 (2,12,0) \5,0,3)
o (-8,-4,2) %2 i

(0,0,10)

POINT VECTOR

p=(XY2)
p=(XY 2)
p=(XY 2)

vV=(XY2)
vV =(XY2)

V=(xY,2)
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z z
(2,5,10)
/o (10,10,10) ° 0(10,8,10)
(0,0,10) o (10,10,0) vy %2,4) y
(0,3,6) (0,0,10)
6(10,8,0)

p = (XY, 2) v =(XY,2)
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z z
(-10,5,10)
(10,10,10) 4
(0,0,10) y
(0,0,10)
(2,12,0) ) 2
8,-4,2) (-5,0,3) 2,4)
| \ X
VECTOR POINT

v =(X,Y, 2) p=(XY2)
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' VECTOR OPERATION : ADDITION
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Definition
a = (ax, ay, &)

b= (bx, by, bz)

a+b= (ax+b><, ay+by, az+bz)

Geometrical Interpretation

b

a+b

Example

a+b = (20,20,10)

a = (10, 10, 10)
a =(10,10,10) b - (10, 10.0)
a + b = (10+10, 10+10, 10+0)

= (20, 20, 10)
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a = (ax, ay, a,)
b = (b, by, b.)

a+b+c C:(Cx,Cy,Cz)
a
C a+b+c= (a><+bx+C><, ay+by+Cy, az+bz+Cz)
b
at+tb+c at+tb+c a+tc+b b+a+c




OPERATIONS IN MICROSTATION
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_;H mstest3.dgn (3D -V8 DGN) - MicroStation TriForma V8 XM Edition
Fle Edt Element Settngs Tools Ublides Workspace TrForma Window Help

# v NewLevel (1) v|[[Ja~>z=0~r=0~% o~ SOV dadase MOBEHE

E = i| X ::j v ¥ \i-: ___+ @ v v ||[[] Compound | & | Active Leve v || By Level Cl v ||| By Level S || By Level Y
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H 2 Pl = : pi
. B \,:H 5 L0 Foint Type: | Elemant

*
T
»
=
»

?:{ @ Character:

Lo
SRy
& =3 :
S 2N r Cell:
e B E B $
s = -
o |T| :—_l n D .i||: 3 .'H KEY‘In ".
III‘_P . -
EF, _}l’ _l -::_g g’ c@’@ paint absull...a'te1EI,2III,1D
v
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Flace Active Point * Enter point origin B MNewlLevel (1)

Point Creation by Coordinates



OPERATIONS IN MICROSTATION
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ﬁi mstest3.dgn (3D - VB DGN) - MicroStation V8 XM Edition

Workspace TriForma  Window Help

= = n -

st o = @ o ~ \h/.-.ﬁ.g'd. LJ' @ H B
v w |[[] Compound | & | Active Levi || By Level Ct » || By Level
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S
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w baseCs. YFlane

M [New Transaction File] # [New Transaction File] - GenerativeCom... [=

File Featwres Togge Graph Tools Debug

B De BE BE oo

l 20 HHE |5 ng?ﬂﬁﬂ OB/ M E
2 - C RER 9

kM E

Arc
Asgzociative Region
Bspline Curve

Ceiling

Cell

Cell

Cell

Cormplex Chain
Complex Shape

Type:

Jpdate method:

Name of feature:

| CoordingteSystem:.. .+ flasaCs

Hepling Snrote IZ'I'ranslatlon dDubIe, "'1' 5
Belinenslifece ; Orlqm IPDmt[repI] "'nnn

5 Aclive update method | w [ ] Show settings properties
“ g 7
= 2 | = | Feature Type Al -~
= | U | Y i -_Ppint |
- [Update Methad /]
Elotien Ty > =|ByCertesianCoordinates
#nnatation Call i !.Properiy Expression

Foint

ByCaresianCoordinates Example

Create Newr J Create Copy

I} Edit Feature

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Point Creation by Coordinates



M [New Transaction File] y

- Fl= Featres Togde Graph Took Debug .;-'.,Q,E-, A 5*,;'.;|_7,_ A Ha b B~ @7 _Ei.._ij‘, A | @ [Fl X
Elo =0 baseCs.x¥Flane B0 Bg BEE Peo

5 a FHE 3.8 5088 2/ He s B
D-;r—.l._ r ﬂm@_}!

ME

. 3 types, update methods | v [ ] Show settings propetties
Z 4] anere]
= 5 | = & Feature‘ﬂ\,,.fpe / -~
£ | El | £ = | Directian E
. [Update Method /]
Element Type i f_hrﬁt!f!_T_BFS
Annotation Cell i Atrlanerlaneintersechon
Arc +| ByCrossProduct
Agsociative Region #|ByFunction
Bspline Curve # BylmportedData
+

Bspline Surface yOriginDirectionPoint.

Bspline Surface Sttt Rl T —
+| CopyTranstormGeometricCantents

s > FromDRayd
= MeanDirection0fSet
Cell |Property Expraszsion
Complex Chain |SefToFindieanDirad . | w

Complex Shape
Twpe:

. Jpdate methad:

“ame of new feature:

|:| Auto advance |:| Assign active color, level and symbolo

| Eclit Last ‘

Vector Creation and Addition



M [New Transaction File] - GenerativeComponents V8 XM Edition
Fle Edt Eement Settings Tools Utities Workspace Window Hep (& w (N OO @B A =60 "B @l b2 B = @ 2

Fle Featres Togge Graph Tools Debug Help % % G
baseCS. XYPlane -B D B B oo B H 2| GRS

D/ ngd s BC BHEE 9 =

[iazall M Script Expression Builder - GenerativeComponents

Featura typas, update.methot!_é- -
r Feature Dictionary | Feature Types | Files | Functions | Geometry | Geometry.Mesh | Lists

Feature Type / - - ! e
= Diashon iFeature types, methods 7]
" [Update Method / Type 2| [~
. B Allntersection i - [Member Description
; AtFlanePlanelntersection i [how Conmat Dvecoraan
BvCrDsgPdeud S new Geometry Vectordd(Source) Copyfram a point.
ByFunction Sl new Geometry Dvectordd(Source) Copy from a point.
i Bvlm_pu.rte.dDa.ta - new Geometry DVector3d(Source) Copy fraom Dv'ector2d.
; BvOr!q!anemmnPDmt | new Geornetry. DVectar3d({Origin, Target) Construct avector from origin to target
ByOridinYector | new Geometry. DVectar3d{Origin, Target) Construct avectar from origin to target
: Property Expressian o new Geometry DVectordd(ax, av) [ rew Geometry, Dvector 3didouble ax, double ay, double az)
i | Coordinate Systern: CoardinataSysterm.. | new Geometry DVector3d(Origin, Target)
& Vactor DVectordd (repl) 4 new Geometry DVectordd(ax ay. az) Y Canstuctar fram immediate trd
; Otigin: IPint (repl) null lAaddinPlace Inplace vector addition.
ComT ; G e AngleTo Anale from the instance vector to parameter.. ]
Fiﬁogg\iaﬂm AR S | AngleToxy # Script Expression Builder - GenerativeComponents =]T
kMeanDirectionOfSet : i:g::gplaneTowardSZ ___I_:eature Didionary__ Feature Types ___Files ___Funl:tions_f Geometry | Geometry Mesh ___Lists -
Type: Direction L CrossProduct |Feature types, methods | '
Jpdate method: |ByCriginv'ector CrossProduct - Type I | &
— CrossProductToPaints | ProductOfTranspose Feplace the instance wector by the product of ransposed bMatrix. B |
Hame of new feature: d"w'm?“‘ CrDSSPdeUC[XY ~| ProductOfTranspose Feplace the instance wector by the product of the transposed matrix.
D Auto advance D Assign active color. level and symbology . Elﬁ?r?n?n?gi ~| ProductOfTranspose Feplace the instance wvector by atransposed matrix times avector..
| Riotatesx’ Fiotate the instance wectar in place around the z axis.
HE GeDmetry.DVel:tDrS d_(_ax 2 az_) | Rotatexy’ Replace the instance vector by Yector rotated by angle theta around...
i - 81 1 - Scale Eeplace instance wector by scaled wector.
= MNew Feature ;
~| ScalelnFlace Inplace scaling
~| ScaleTolength Eeplace instance wector by contents scaled to given length...
~| ScaleTolength Feplace instance wector by “ector scaled to given length. Return
- SetComponent Set a single component identified by oylicindex (01,2 = xy.2).
~| SignedAngleTo Angle from instance vector to parameter vectar?, in their common..
| SizedCrossProduct Replace instance vector by cross product of Yector! and Yector? ..
- SmallerlUnorientedAngleTo Smaller annle fram the instance vector tn the line contajping...
- | SmallerUnorientedAngleToxy [ void sSmofiGeometry. Dvector 3d Origin, Geometry.Dvector 3d Vector) meer---
| SubtractinPlace L., -
4 - SurnOf e Add an origin and vector, Result ovenwrites the instance.
- SurnOf Surn an arigin and the product of a matrix and vector. Place result in..
- SurnOf Surn an origin and scaled vector. Place result in instance.
- SurnOf Replace contents by sum of scaled _ THISTYPE_ 's I
- SurnOf Surn an origin and 2 scaled wvectors. FPlace result in instance. 1
. s - SurnOf Surn an origin and the product of & matrix and wector, with the.. 3
VeCtor Creat|0n and Addltlon - SurmOf Feplace contents by sum of scaled _ THISTYPE_ 's
- SumOf Surm an otigin and 3 scaled wectors. Flace result in instance.
- TaString Feturn String representation
| TripleProduct Rieturn the friple product of the instance vectar and two othervectars. || + |
SumOf(Crigin, Vectar) | Replace || msen || Close |
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:Command: ' Delete
Command: Foint

rﬁ‘ﬁ"f’iﬁ_’éﬁ'ﬁ’fﬁ"ﬁiéi?ﬂ‘ﬁi' - Rhinoceros (Corporate) - [axon1] =
File Edit Wiew Curve Sorface Solid Mesh  Dimension  Transform  Tools  Analyze Render Monkey  Y-Ray  Help
‘Command: O ~

‘Location of point object: 20,1010 :

[
2]

EANEY

TR

Dl PLLRPTH=2er?82000@ Y¥5:0

®©

EREPO9D )¢ nBDHO® &,
E §% LRSI U -

ALY H BST- 1L

D DS oM@ TR > >

W End [ ]Mear Foint [ Mid [ JCen [ ]int [ lPemp []Tan

mnka 9 e § 4
EL%D-I %D-I LE-I LL:i-I |_".‘-I Lxﬂ-l L-I Lﬁl I_d LG-I L% I_.'.':.'.:I I_Qj E? . 5\}1 L&-I L.-I L[j: IQ-: L@: L@: L: :%:; I:ﬂ: ;I L‘% @} kﬁ‘%’-} g a Q "Lﬁ ‘

(| Project [_| STrack [_| Disable |

[ ]ouad [ ]Knot

World x 25.000 y 34,000 7 0,000 0,000 WL aver OB

Record History

Snap Ortho Planar Osnap

Point Creation by Coordinates



OPERATIONS IN RHINOSCRIPT ,

'Q [unsaved] - Code Monkey =/OBd & [unsaved] - Code Monkey =[]
Fle Edit View Source Tools Help Fle Edit WView Source Tools Help
NeEHdE B8e- 9--a@ *da - NeEHIE B O-~af @[
MoveCureeEndPoint ToTangent. rvk ‘ ScaleEachFromStartPoint. nvb ‘ Selectvertic: F X MoveCuryeEndPointToTangent vk ‘ ScaleEachFromStartFoirnt rvb | SelectVertics 1B X
1 1| |
2 Call Main{) 2| Call Main{}
3| = 3ub Main{) 3| 2 8ub Main ()
4q 4
5 Dim arrCoordina‘tﬂs.@) 5 Dim arrvecl (2}
6 6
7 arrCoordinates (D)=|ZLD K i arrvecl (0) =1
g arrCoordina‘teS 11)==20 H 8 arrvecl {1)=2
o arrCoordinaf@S (2)=30 .: o arrecl (2} =3
10 10
i Rhino .addPoint [Arrebordinates) et
1z 12 Dim arrvec? (2)
@13 | End Sub @13
14 arriecsz (0} =2
15 arrivec?z (1) =3
1l arriecz (Z2)=-3
17 ST
18 Dim arrvec3 - R
19 N
20 arrvec3 = RhincE.VectorAdd (‘arrVecl, arriec?)
21 " :
22
23| | End Sub
< | il | L) | £ 1l [ > |
‘ Line 7 | Column 20 Proc: Main Line 1 Celumn 1 Global Scope

Point Creation by Coordinates

Vector Creation and Addition



OPERATIONS IN GRASSHOPPER

‘Grasshopper - unnamed”

Grasshopper - unnamed*
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Fle Edt Vew Arrange Sclution  Window Help

Params Logic Scalar | Vector | Cuwe Surface Mesh Intersect XForm

Fle Edt Wew Arrange

Params Logic Scalar | Vector | Curve

Lnnamed*

Intersect XForm RALISER LN

W.nggh“amwmjwnﬁmgkﬁmmfwaﬁ

- : mBHMEL LT FOOLRRHEDBE mu M Y
BLOEM YRl BELS| ADIETF &R M NPT
BlQE- Y L HE.4¢ AQJETE AT M NG | ST EEmm ST SE—TE— T

wr -FH-le-i- Q8 Pd SO

& PLPt(Point)

Paint coordinate

1 locally defined wvalue. .

{10:0, 28.8; 3020}

Point Creation by Coordinates

100% - - [ @ §- Qﬁ rpd O

& Sum V (Vector)

Sum vector

{3.0,5.0,0.0}

‘1 locally defined value..

Vector Creation and Addition
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Definition
a = (ax, ay, &)
a
b= (bx, by, bz)
a-b
a-b= (ax'bx, ay‘by, az‘bz)
- -b b
Geometrical Interpretation
b
/>
a a-b
a a
a-b a-b
b parallelogram b difference
Example

a = (10,10,10)

a = (10, 10, 10)
a-b= (0,0,10)
a-b = (0,0,10) b = (10, 10, 0)
a - b = (10-10, 10-10, 10-0)

= (0,0, 10)
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Definition
ka a = (ay, ay, a)
a ka = (kax, kay, ka.)
Geometrical Interpretation
O<k<1 k>1 k<0

ka \

Parallel Vectors
a and b are parallel

o b= 6 3)

= (10x0.6 ,10x0.6, 5x0.6)
= 0.6 x (10,10, 5)
=0.6xa

= a and b are parallel

B % (6,6,3)
c = (12, 12, 8)

c=(12,12,) = (10x1.2 ,10x1.2, 5x1.6)
#l2xa
—a and c are not parallel
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Length

a=(as, ay, a,)

la| = Va+ a2+ a?
Unitization

a=allal

Setting Length

a=axL=alalxL

_ a=(111)
c = (213, 2173, 217/ 3)

lal=V1+1+1=3

b=(1/~3 173 1/V3) Ib| =1

lc| =2



# mstest3.dgn (3D - V8 DGN) - MicroStation TriForma V8 XM Edition
File Edit Eement Settngs Tools Uflites Workspace TriForma  Window  Help

2 v | Newlevel (2) v|Baax|zz 0 v|= 0 v & o0 ~ AR FRBEHPINAHHLES
Bl~-rH~am~=2~0 4@ v v ||[] Compound | = | Part Level | v || |Part Color | v || Part Style |~ || Part Weigh » %

o T | A | = S k [ 4 ! : i <, . ) . r
2 BF U EHSsOS@P Y IR i @EPR bl RPHH  SHOSDO

X 13 ) A View2 SEX
(A= VA

e AR UAEAR BEFT R E
-+ Ll

R R |

i e Eay
- & - fe

o Method:.‘:i\dive Scale *dv
_$, N » *
L. XScal?: 2.000000 2
& ¥ Scald: [2.000000 |-&i
Y Z Scale®| 2.000000
[] About Element.Cgma;_.""
[] Copies

Scaling Vector (Line)



i " OPERATIONS IN MICROSTATION L

.N mstest3.dgn (3D - V8 DGN) - MicroStation TriForma V8 XM Edition

F Edt
@ - Newlevel (@) v|Biuax|z= 0 <= 0 2|8 o ~ SEX@LBWe &8 a6/ 8008 588
GB~N~-~=Z-=2-0O4@ v v ||[] Compound | = | Part Level [+ | [Part Color [+ || Fart Style [ v || Fart Weigh v %

o

LD DGO P A Y SR A& AR LR RP P SHONSHO
=) A View2 =)
X lx EE! G — —

- Ty AQQ Dapd R HeSen %@
SR 7 1 v
Ib\"b I;‘

L
AN

Length

Method: | 3 points

Propartional

[] About Element Center

[] copies

[] Scale Multi-line Offsets
Scale Dimension Yalues
Scale Annotations

alpe |l ,

- / Line, Level: MNew Level (2)
@ 11| f
o < 3
[eelll

.
=%
T
b R
217
€
el |
07

= T n 5 gy . = s
oo P il l_) e 2 Mol 75 E“]I / Show:Sh ricuts e l_:f“ _Li -
z = G Go toaFeyin S
T - ¢ j
£ Default s |l | | | |5|8|?|83 K z
* *
* *

Scale Element > Enter point to define amount of scaling Line,'l_'M:NaﬁT_evel (2] & [Mew lLevel (2) ‘

Unitizing Vector (Line)
and Vector Length



OPERATIONS IN RHINOCEROS / R + SN |

'k Untitled - Rhinoceros (Corporate) - [Perspective] (M=% B Untitled - Rhinoceros (Corporate) - [Perspective] [ [[=1[X ]
Fle Edit View Curve Surface Solid Mesh Dimension Transform  Tools Analyze Render Monkey W-Ray Help Fle Edt WView Curve Surface GSolid Mesh Dimension Transform Tools Analyze Render Monkey Help
:Scale factar ar first reference point <1.000> ( Copy ): 0 -~ ;CUmmand Scale ~
:Scale factor or first reference point <1.000= ( Copy ) ¢Efr‘tﬁﬁ~ Crigin paint { Copy ) ¢‘ e,
:Ortho is off. ‘_ :Scale factor o first reference [_smnt =1 Dﬂtb { Copy )i
:Scale factor or first reference point <1.000> ( Onpy) | I B}HJ ‘[_l Second reference point | Cupy) 1 | {ﬁ[_] |U

e

DBQ%W%EDw@fﬁﬁgﬁﬁ -Dbgéﬁxﬁanﬂfﬁﬂpﬂﬁ
CICECI RS TR L e PR T P §E

wn § FFAI N T GOTEABY S GO I WIS
A i TGO E EBT SO ILACEXS e OO0 | Vgl :

A

T Do

E_Duu Ooo E l_T'D:

FhLe RGO INGH -

Ry FoR N R P
ﬁéag%&ﬁﬁ%ngwg

BAXY GO oS H-15

.

RLER

A E L PR R Io IR s

[Jend [INear [JPoint [JMid [Jcen [Jint [Jrern [JTan [Jouad [Jknot [JProject []STrack []Disable ‘M End  [INear [JPoint [IMid  [JCen [Jint CdPep [OTan [Jowsd [JkEnct ) Project [ STrack [ ] Disable
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L [unsaved]

»

4 X

i

2| Call Main()

3@ 3ub Main )

4

5 Dim arrvec(z)

& arrvec (0 =1

7 arrvec(l; =2

B arrvec (2 =3

& g {"."."."."."."."."."."."."."..

10 arrvec =ERhino.VectorScale(arrVec, 10}
1z

13| | End 3ub
£ i |

Line 13 ‘ Column 8 Froc: kain

LI RRR Y,

B

Scaling Vector

Fle Edit View Source Tools Help
B »»
Nedadd g O
7 [unsaved] b x
1 |
2| Call Main()
3|2 gub Maini)
4
5 Dim arrvec(2)
o] arrveci(l)=1
7 arrveci{l) =2
B arrivec (2) =3 =
H g E H
i1 arrvec =ERhino.VectorUnitize(arrVec}:
11 A e e A
12 Dim dbllLen
13 : :
14 dblLen =ERhino.VectorLength(arrVec) H
15 A e e A =
14| | Bnd Sub [isea]
2 T ™
Line 1 | Column 1 Global Scope

Unitizing Vector
and Vector Length
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" OPERATIONS IN GRASSHOPPER L | N

‘Grasshopper - unnamed® O ‘Grasshopper - unnamed’ |l
Fie Edt Wiew Amrange Sclution  Window Help unnamed* x Fle Edit Yew Arrange Solution  Window Help unnamed® -
Params Logic Scalar |  Vector | Curve Surface Intersect KFom _ Params Logic Scalar |  Vector | Curve Surface Mesh Intersect KFarm

OB R | X 20 D’Qb%ﬁﬁ?ﬁé%hmﬁﬂﬁ mBHWE X HF FORL|(XE DS M
&EO&-EE!YABVZ%@mﬁ@*m{}éé‘v’fa.mnﬁzv aﬁao&wwmﬂ%@A@mﬁagww&mmw
l______________________________________________________________________________

100% - [ B @ &- QQ >3 @ 0% - - le-§- Q8 Pd SO

{0.267,0.535,0.802} %

{10.0,20.0,30.0} %

0 &

| A

Scaling Vector Unitizing Vector

and Vector Length
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Definition a = (axy ay, az)
b = (bx, by, bz)

Dot Product a-b=axb«+axby+axh,

(Inner Product)
(Scalar Product)

Geometrical Interpretation
a-b=|al|b|lcosA

if |b|=1 if |a|=1, |b|=1

a = A> 90 deg
A< 90 deg A =90 deg

O<a-b a-b=0 a-b<o0
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Definition a = (ax, ay, az) b = (b, by, b2)

Cross Product ayx b: - a:x by

(Outer Product) axb=| axb«-axh
(Vector Product) axx by - a,x bx

Geometrical Interpretation

- Perpendicular Direction b

- Length & Area 1

e Area of Parallelogram = |a| |b| sin A = |a x b
|a x b| =|a| |b| sin A

Area of Triangle = 1/2 x |a| |b| sinA =|ax b|/2

A =180 deg
- Parallel a

\ laxb| =0 \Q\ laxb|=0
b a b

a
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OPERATIONS IN RHINOCEROS ! :
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‘Command: _Scale1D ~||  |:CPlane origin <0.000,0 000,0 000> ) ' ~
:Origin paint { Copy ) ‘¥ axis direction or press Enter to accept default { Vertical Zaxis ):
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Help
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i [unsaved] b X
1/ call Main{} [» |
2= gub Main () ]
3
4 Dim arrvecl (Z)

) arrecl (0)=1

a arrecl (1) =2

7 arrvecl (Z)=3

a

9 Dim arrvec (2) E
B} o arrvec? (0) =3

T8 arrvecZ (1) =4

1E7, arrvec? (2)=5

13

14 Dim dbjjquy.....................................................ﬁ

ilEs db1lDot =§Rhino.VectorDotProductfarrVecl, arrivecz).

16 | e EEE A EEEEEEEEEEEEEEEEEEEEEEESEEEESEEEEEEEsEsEEEEEEEE@ N

17 | End Sub
_ =

(l il | |>|

‘ Line 1& ‘ Calumn 2 Froc: ain

OPERATIONS IN RHINOSCRIPT
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iSEIX)

Dot Product

Fle Edit WVew Source Tooks Help
NeEHFE DB O ~aff
4 »
1| call Maint) L:J
2|5 3ub Main ()
]
4 Dim arrvecl(z)
5 arrvecl (0} =1
f arrvecl (1) =2
7 arrvecl (2)=3
g
g Dim arrVec?Z (2) =
H 10 arrvec? (0)=3
il arrvVecZ (1) =4
i arrVecZ (Z)=5
13
14 I 00 == Mgy
a5 arrCross =ERhino-VectorCrossProduct(arrVecl,arrVecZ)E
16 e EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE j_
17| | End Hub
liseal
< | 1l | | )l
. lnets | coumnz2 Proc: Main

Cross Product
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" EXAMPLE OF VECTOR : CROSS PRODUCT
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Solar Direction

R

bxs bxs
Solar Vector
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Solar Direction

Solar Vector

bxs

ZXn=

f

zx((bxs)yxb) zx(bxs)xb)
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