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: MATHEMATICS FOR SYSTEMATIC MODELING_2 LINE
. LINE IN GRASSHOPPER

Grasshopper - unnamed® ok
Fil= Edit View Arrangs Solubton  Window Help unnamed* -

Params Logic  Scalar  Vector J Curve l Surface Mesh  Intersect  XForm
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txa+ (1-t)xb

t=0.1 t=0.2 t=0.3 t=04 t=0.5 t=0.6 t=0.7 t=0.8 t=0.9
0.1a+0.9b 0.2a+0.8b 0.3a+0.7b 0.4a+0.6b 0.5a+0.5b 0.6a+0.4b 0.7a+0.3b 0.8a+0.2b 0.9a+0.1b
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- RELATIONSHIP OF INFINITE LINES
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PARALELL INTERSECTING SKEW

Directions (of vector) are same Directions (of vector) are different Directions (of vector) are different

One shared point No shared point



{ MATHEMATICS FOR SYSTEMATIC MODELING_2 LINE
. CHECKING PARALLEL

V1
Vi1
%5} distance < tolerance ?
V2
V2|
V2

PARALELL?

Comparing Unitized Vector

\'& _ V2 V1 V2 V1

v = ¥z v __¥2_ Vi
|V1| |V2| |V1| |V2|

V2
or _—
< tolerance V] V] | < tolerance

Comparing Dot Product

Vi V: 4 _tolerance  or Vi " V2 41 <tolerance

Vi = V2 = || v or Vit V2 = - |V |V || |ve| [w1] ||

Comparing Cross Product

[vi x wo| =0 |vi x v2| < tolerance

In Parfect World (With Zero Tolerance)
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BINARY NUMBER

8bit

INTEGER b7| bs|bs|ba|bs|bz|b1|bo

b7 x2" +bsXx 26 +bsx2°+bax2*+b3x23+b2x22+ b1 x2"+ box2°

,
= D bix2
i=0

OXxX2"+1x26+0x25+0x24+1x282+1x22+0x2"+1x2°
=0x128+1x64+0x32+0x16+1x8+1x4+0x2+1x1

=64+8+4+1

=77
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BINARY NUMBER

8bit

FLOATING POINT NUMBER

S |[€ez2(e1|e0|S3|S2|S1|So

ez|e1|eo
[ | | |
sign  exponent significand
sign = (-1)®
2
exponent = e2 x 2% +e1 x 2 + €0 - 3 =) eix2-3
i=0
3
significand =1 +s3x 1/2+s2x 1/22+s1x 1/23+sox 1/24 =1+ ) six2™
i=0

sign x significand x 2 €xponent

2 -
(AP x (1+1x1/2+1x1/22 +0x 1/2° + 1 x 1/24 ) x 2 (7X@ 0x2+ 0x1-3)

= 1x(1+1x05+1%x0.25+0x0.125+ 1 x 0.0625 ) x 2"

1.8125x 2

= 3.625
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8 Bit Floating Point Number

S |e2|e1|e0[S3|S2|S1|S0

| | | |
sign  exponent significand

(1) x (1+s3x1/2+s2x1/22+ 51 x 1/23 + 50x 1/24 ) x 2 (62X 22+ €1X 2 + €0 - 3)

significand

Sansexponent 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111
0000 0.125 01328125 0140625 01484375 015625 01640625 0171875 01796875 01875 01953125 0203125 02100375 021875 02265625 0234375 02421875
0001 0.25 0265625 028125 0296875 03125 0328125 034375 0359375 0375 0390625 040625 0421875 04375 0453125 (046875 0484375
0010 0.5 0.53125 0.5625 0.59375 0.625 0.65625 0.6875 0.71875 0.75 0.78125 0.8125 0.84375 0.875 0.90625 0.9375 0.96875
0011 1 10625 1125 1.1875 125 13125 1375 14375 1.5 15625 1625 1.6875 175 18125 1875 1.9375
0100 2 2125 225 2375 25 2625 275 2875 B 3125 B 3.375 B8 3.625 3.75 3.875
0101 4 4.25 4.5 4.75 5 5.25 515 5.75 6 6.25 6.5 6.75 7 7.25 7.5 7.75
0110 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5 13 13.5 14 14.5 15 15.5
0111 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
1000 -0.125 01328125 0140625 01484375 015625 01640625 0171875 01796875 01875 01953125 0203125 02100875 021875 02265625 0234375 02421875
1001 -0.25 0265625 028125 0296875 03125 0328125 034375 0359375  -0.375 0390625 -040625 0421875 04375 0453125 -046875 0484375
1010 -0.5 -0.53125 -0.5625 -0.59375 -0.625 -0.65625 -0.6875 -0.71875  -0.75 -0.78125 -0.8125 -0.84375 -0.875 -0.90625 -0.9375 -0.96875
1011 -1 -1.0625 -1.125 -1.1875  -1.25 -1.3125 -1.375 -1.4375 -1.5 -1.5625 -1.625 -1.6875 -1.75 -18125 -1.875 -1.9375
1100 2 2125 225 -2.375 25 -2625 275 -2.875 -3 -3125 325 -3.375 -35 -3625 -3.75 -3.875
1101 4 425 45 475 -5 525 55 575 6 625 6.5 -6.75 -1 -1.25 1.5 -1.75
1110 -8 -8.5 -9 9.5 -10  -10.5 -1 -11.5 12 -125 13 -135 -14  -145 -15  -155
1111 -16 -17 -18 -19 -20 -21 -22 23 -24 -25 -26 27 -28 -29 -30 -31
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=- Docurment Froperties
Render
besh
Lnits
Fage Units
Dirnensions
Girid
Motes
Surmmany
Linetypes
“Web Browser
[=- Bhino Options
R
Aliases
Appearance
Files
General
kMouse
Kevhboard
Flug-ins
Modeling Aids
Context bdenu
Selection Menu
FhinoScript
Rhinokdail
Alertar

Units and talerances

hodel units: ‘Inches M
oﬂ"------- -.--.._.'~~
s Absolute tolerance;  0.0001 units_ 9

.....---- -----l‘--‘

Felative tolerance: 1.0 percent

Angle tolerance: 1.0 degrees

Custorm units
[Narne:

Lnits per meter:

Distance display

(®) Decimal
O Fractional
(OFest&INches. @ weeee e
t:lgisplay precision: 1.0000 ,:’ M

N
- -
L

ok || cancet ||

Help




Categany
Active Angle
Active Scale
Axig

Color

Element Attributes

Fence

Grid

lsometric
Locks
Rendering
Snaps

otream

Siews
Wharking Units
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bModify Warking Unit Settings

Cancel

Linear Lnits
Forrmat: | kAl w | | Custom
taster Unit:  keters ¥ | Label: | mu
_ Bub 0t " Decimeter{ ¥ [ LAt su
{~&ccuracy 0.1234 b _:'
Advanu:.e-c-iEét'tfr‘?ﬁﬁ?""“ﬂﬂ
Resolution: 10000 per Distance kMeter
“Wiorking Area:  9.007Z2E+008 Kilometers
Solids Area; 429 497 Kilometers
oolids Accuracy: 4. 29487E-006 Meters
Angles
Format: | DD.ODDD W
Mode: | Conwventiona |+
Accuracy: | 0.1234 W

Focus ltem Description

Advanced Unit Settings

)

‘M Copy as Projection

[ ] Add Dropped Element

Proj. onto Plane Def, hy..Zhepe.. v
-'::I'Dlegaﬂc:e: 0.0200 .:‘.
Exirider====xnnems-
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Wiorking Areas (each axis)

Total: | 900719325 Kilometers

Solids: | 429.4586730 Kilometers

* Solids Accuracy: 4. 23497E-006 Meters




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

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

Point on Line

L Is point p on line L?

s 0

distance between p and L < tolerance

Distance between Point and Line ( = Finding Closest Point On Line = Projection of Point to Line )

By Vector
d=l|a-c|
=la-(a-b)b]|
By Geometry
P2
d
q
make a plane or flat surface move the plane or the surface to the point measure distance
normal to the line and take intersection of it and the line between p and q
By Formula
, X - Qx y - Qy Z-Qz when X = px-Qx Yy’ = py-Qy Z' = pzQ:
Line : 3 = b = c

Point: p = (px, py, P2)

d = (b2 + c2) X2 + (c2+a2)y’2 + (a2+b2)z’2 - 2abx’y’ - 2bcy’z’ - 2caz’x’
a2+ b2+ 2
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L2
L1
L
A
A
Measuring Angle of Line L1 and L2 Line having angle Ato L Possible Line having angle Ato L
L v L
\'
P
Define Direction by Vector v Plane P Defined by Line L and Vector v Rotate on Plane P

(Or by Point and Creating Vector out of it)
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Distance of 2 lines = Minimum distance between all possible pair of points on each line

PARALELL LINES INTERSECTING LINES SKEW LINES

d=0
d d
Distance is equals to length of Distance is zero at intersection. Distance is equals to length of
line perpendicular to both lines. line perpendicular both lines.

Such line can exist anywhere. Only one intersection can exist. Only one such line can exist.





