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© >> a=[8 2 9;-10 -6 11;6 5 -12;-13 7 -6;11 -3 4] |
B NS
e Eii Yiew (et Tools Beskiop Window' el =
8 2 9 NEEL (KRR L- 2| 0B a0 |
-10 -6 11
6 B =1
-13 ? =
i =3 4

a=

5> plot3(a(:,1),a(:,2),a(:,3))

fx >>




a'.' i_ﬂ = _: _b.- i

>> a

OPEL- B 0E =D

Inset Tools Desktop Window Help

B | %

Bl Figure t

File Edit  View
NEdS|

>> mesh(a)

fe>>




Command Window

n Figure 1
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>> surf(a)

fg}}




>> v=[5 -8 11,w=[-1,5,-9]

v =
5 -8 1
-
=, 5, =8
>> WHv
ans =
- =3 —8



>> v=[5 -8 1],w=[=1,5,-9]

v =
2
W o=
=2
>> VW
ans =
&

=

[

10



>> v=[5 -8 1],w=[-1,5,-9]

-1 5 =B

-54
>> dot(w,v)==dot(v,w)

dats =

f,g}}



Command Window

>>» v=[5 -B 1],w=[=1,5,-9]

v:

=% 5 =9
>> Ccross (v, w)
ans =
&7 44 17
>> Cross({v,w)=—cross(w, V)

dans =

Jx >>



Command Windaw

>> w,mw=modules (w)

10.3441
>> ax=acosd(w(l) /mw),ay=acosd(w(2) /mw),az=acosd(w(3) /mw)
ax =

95.5477

ay =

el.04944

dZ =

fx 150.4&e59




Command Window

>> W, mw=modules (w)

10.3441
>> ax=acosd(w(l) /mw) ,ay=acosd(w(Z) /mw) ,az=acosd(w(3) /mw)
ax =

95.5477

a¥ =

£l.0944

fx 150.46855




Command Windaw

V:

=1 5 =5

>> wv=dot (w, V) ,mw=modules (w) ,mv=modules (v)

W =
w.v={w{*[v|*cos()=—=cos(D)= w.v / ( [W|*|v| )
-54
I =Invese Cosine [ w.v/ ( [W|*|v] )
10.3441
mv =
9.4868

fx >> acosd (wv/ (mw*mv) )|




Command Window

>> a
a —_—
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Add homogneons in 3D point or 3D Matrix

That Need in 3D matrix transformations



show3=@ (f) (plot3(f(:,1),£(:,2),£(:,3))) modules=@(p) (sum(p.~2)~0.5);

shift3=@(tx ,ty,tz)([1 0 0 O
019 0
0010
Ex by tw 1] )3

scale3=@(sx ,sy,sz) ([sx

rotate3x=@(th) ([1 0 0 O
0 cosd(th) sind(th) O
0 —sind(th) cosd(th) O
g 0 0 11):

rotate3y=@(th) ([cosd(th) 0 sind(th) 0

0 1 0 0
—sind(th) 0 cosd(th) 0
] ] O 111} :

rotate3z=0(th) ([cosd(th) sind(th) 0 0
—sind(th) cosd(th) 0 0O
0 0 1B
0 0 O 1)z




Mirror3o=([-1
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0
Mirror3y=([-1
0
0
0

Mirror3z=([-1
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}}a—[ﬂﬂﬂﬂEﬂllﬂﬂﬁﬂﬂﬁ?—-?ﬂﬂﬂj [ B Figure — o x| |Nemes  value

‘hold on;xlabel('X"); Y zlabel{VEY) § - Mirrordo <dxd double>
_}alg:a:iﬁi'[iz;l-z?—;a- 30 Yﬁﬁ% Jf }mi {3]:( k = B ;’” o ;;@ e W”‘;‘" ;I Epﬁ T a %@m& oo
ﬂm <t double>

a = ] Mirrordy  <4xd double>

I Mirordz  <dxd double>

LI <fied double>

& modules  @{p)(sum(p."2)*0.3)
rotatedc  @(th)([1.0.0.0:0,cosd(thl,s
- @(th)([cosd(th),0,sind(th)
€] rotate3z  @(th)([cosdith),sind(th),0
' <dxd doubles

€] scoled  Bisw,sy.52) (5,0

€] shifs @bty t2)([1,00,6:0,1,00
@] showd  @(f(plot3H: 1.f(.2),F:.3)
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>> s=scale3(4,4,4)

5 =

o D

==l
o on o
Hooo

>> show3 (a) , show3 (a*s)

ﬁg}}




>> a

B Figure 1 - o %
File Edit View Inset Tools Desktop Window Help »

DS de |3 A209W«-2(0H =D

W a0 oWwo
cwoooo

>> rx=rotate3x (150)
1.0000 0 0
0 -0.8660 0.5000

0 -0.5000 -0.8660
0 0 0

>> show3 (a), show3 (a*rx)




wNoo WO
ocNoocoo

>> ry=rotate3y(150)

~0.8660 0
o 1.0000
-0.5000 0
0 0

>> show3 (a) , show3 (a*ry)

sl

0.5000

| B Figure 1
HEE&VMMT@WWMP@F

Nade [ b ROBEL- G 0H aD
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>> rz=rotate3z(150)
rz =
-0.8660  D.5000 e L
-0.5000 -0.8660 0 0
0 0 1.0000 0
0 0 0 1.0000

>> show3 (a) , show3 (a*rz)




8]
9
0
a
7
9
>> t=shift3(9,-5,11)

1
0
0
9

[ 2 FEE R O o

e R o Y i

-~

pial o B =T B

HUHE e e

o

ans =
9 =5 11 1
8 4 11 1
20 =5 11 1
9 =5 11 1
14 2 4 1
g 4 11 1
Tray
show3(a)

show3(a*t) ...what happen?

H.w// Try Mirror Transform & 3D shear Transform



Command Window
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dl

I’ o L

L= | = ldp a0y el g 0y =2

=135 20 3
11 5 —5

show3 (a) ,surf(a),plot3(13(:,1),13(:,2),13(:,3))

sl=shift3(15 ,-20 ,-3)
1 0 0 U Step 1
0 1 0 0
0 0 1 U shift start line into (0, 0, 0)
15 -20 -3 !

- Tx: _ﬂ, T" :—}'1_._ TZ: —Il

dl=diff (13)
= == dx=x2-x1, dy=y2-yl. dz=122-21

286 —15 —8

n Figure 1
Fite Edit View

e EIE

Insert  Tools Desktop Window Help

LOBE LS 0DE O

1
=5




dl

26 =15 -§ === (dx .dy .dz)
>> d=modules([-15 -8]) == d=( dv"2+dz"2)"(1/2)
d =

17

»>> ¢z= -8/d,sz= -15/d

CZ = === Cos=dz/d
-0.47086

i == 8Sin=dv/d
-0.8824

> 52=Jcz 52 0 0rp-sz cz 0 0;0 0 1 0:0 0 0 1]
52 =

-0.4706 -0.6824 0 0
0.8824 -0.4706 0 0
0 0 1.0000 0

0 0 0 1.,0000



Command Window

~15 20 3
11 5 -5

>> diff(13)

ans =
dx  dy U ALy
26 -15 g T RS

>> d2=modules ([26,d])
dzZ =

31.0644

>= 53=[cz 0 53Z: 0:0 1 0 9;—=z 0 c=
53 =
0.5472 0 0.8370
§ 1.0000 0
-0.8370 0 0. 5412
0 0 0

>> cz=d/dZ2

CZ = ==Cos=d/d2

0.5472

>> 5z2=26/d2

57 = :}SiII:[IIJ"lﬂZ

0.8370

0;0 0 0 1]



Command Window

sd =
[ cosl{th), sin(th), 6, 0]
[ —sin{th), cos{th),; O, 0] ==>Rotate about (th) in quation
[ 0, 0, 1, 0]
[ GJ’ D; D; 11
s5 =
0.5473 0 —3.8370 0
0 1.6000 0 0 -
0.8370 0 0.5473 0 ==>Reverse Step3
O ] O 1.0000
56 =
—0.470& 0.8824 8] 0
—0.8824 —0 4706 a { S R‘EV’EFSE‘SEEP‘E
] 0 1.0000 0
N} ] O 1.8000
g7 =
1 0 ] 0
q 1 9 0 === Reverse Step]
@) ] i B}
-15 20 3 1



fe>> plﬂs:s{la{_,lj 13(:,2),13(:,3))
I Imtﬂa{..-iira{ rﬁlwﬂ?{ ;3?3
b=a*sl%*s2%s3%s54%s5%56%s7

Plot3(b (=, 1) Bz, 2) 22,3}







Command Window

b= [ Xi+U*xP | Yi+Ux*yP | Zi+Ux"zP

a —
0 0 0
0 S 8]
11 0 0
0 0 ]
S ) —7
0 9 0 bx
dop = ==== (P, yP, zF)
=5 5 g O
e = —=Ux=-Xi/xP
0 bx
0
2.2000
0
1.0000
4]

D00 0 g

i}
5.0000
19.B0O0C0D
0
1e.0000
5.0000

3D represent

2D reprsent

24

. 0000
. 8000

0000
L2000

. 2000

. 0000

o

]
24.2000
o
4.0000
0



Cammand Window

fe>>a=[000; 090; 11 00; 000; 57 -7; 0 9 0]
dep=[ -5 8 11]
% Projection——>X axis
ux= —-a(:,1)/dop (1)
bx=[a(:,1)+tux*dop(l},a(:,2) tux*dop (2),a(:,3) +ux*dop (3} ]

bx(:,1)=[]
o] 5D )

pe
n Figure 2
File Edit View Desktop  Window  Help N

25

Insert Tools

20+

15 ¢

10+

20

[ n Figure 1

= | = 58
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BELCE

File Edit View Insert Tools Desktop Window Help
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L2

W] O WD O

vP

e TR R e ] o I e [

14
zP

S - -

iy —

by

0
=1...0000

=T E
-1.0000

=== UWyi=-Yi!/yp

= [Xi+Uyi*xP Yi+Uyi*yP, Zi+Uyi*zP]

0
5.0000
i1.0000
a
g.g8g8s
5.0000

D 0 Qe Q

0
-11.0000
0
g
=LE5..hEhiE
—-11.0000

o
5.0000
11.0000
0
B.BE88%
5.0000

0
-11.0000
0
o
—15:55586
—11.0000

Projection Y-axis



Command Window
fi>> % Projection—>Y axis
uy= -a(:,2)/dop(2)

by=[a(:;1)+tuy*dop(l),al(:,2)tuy*dop (2) ,a:(:, 3) tuy*dop(3) ]

by (:,2)=[]

r- Figure 3

File Edit View Inset Tools Desktop Window Help

SEE DI RSV T PREEE T

Projection-Y

# [
nFigurEl = B8

File Edit View Inset Tools Desktop Window Help g

NEdL | RRAONDEL-2 0B a0

-




] 0 0
0 9 0
11 il ]
8] o ]
3 7 =3l
1] 2] 1]
dop =
xP yP zP
-5 g K
uz = ==>Ujz=-ZilzP
0
0
0
]
0.6364
]

Finally, Projection-Z_axis

bz =
4] 0]
0 5. 0000
11.0000 8]
] o
1.8182 12.7273
4] 2.,0000

bz = [Xi+Uiz*xP,Yi+Uiz*yP,Zi+Uiz*zP]

0

o]
I1.0000
o
1.8182
]

0
8.0000
{0

]
12.7273
5.0000

D0 oo

0o



-
Command Window n Figure 1 =i EI ?3 Ll

ft}} % Projection—>Z axis
uz= —a(:,3)/dop(3)

File Edit View Insert Tools Desktop Window Help

bz=la(:,1l)+tuz*dop{l),a(:,2)tuzs*dop {2) ,a(:,3)tuz*dop{3)]
bz(:,3)=[]

n Figure 4 @M

File Edit View Inseit Tools Desktop Window Helg ~

DESde bR OPEL-|G 08 =0

DEES[»NLUBEL-G|0E (=D

14 T T T T T

12




£ = b

4\ MATLAB R20133 _

|
Jx :{’:’[_5":;:;; :1;1- 45;]:' cop= [3,2,7] - : 5 Xisremove Y is remove Z is remove
T2 1 x=3-2=-15 Uly=-2/6=-1/3 Udx=7/7 =1
cif=[f|[:,l]|—1::c:p|[1],f{:,E‘,l—-:r::upl[EJ,fl[:,3]|—c:c:p|{3]|1 1 4 -6 Udx=3/10= 0.3 U2y=_2}'11 U2x=7/18
Udx=3/4=0.75 Udy=-2/2=-1 U3x=T7/1=T7

% Projection X-axis
h=x==Ff: ;>} % Projection Z-axis cop =
for i=1 :length (df) hez=f; ‘
ug= —cop{1)/dE(i,1) for i=1 :length (df) -3 % -7 H.W H.w
hx({i,l)=df(i,1)*uxt+cop(l); uz= —cop(3)}/df(i,3}
hx (i, 2)=df (i,2)*uxtcop(2); hz(i,1)=df(i,1)*uz+cop(l);:
hx (i, 3)=df (i, 3) *ux+cop(3) ; hz (i,2)=df (i,2)%Yuztcop (2); df = .0o00 -=-17.5000
and hz{i,3)=df{i,3)Y*uztcop{3); ~3000 -1.6000
he(:,1)=I1] end —Z & i 5000 -6.2500

hz(:,3)=1[1 10 =11 18
% Projection Y-axis 4 2 1
h}r:f; hold on
for i=1 :length (df) xlabel ("¥-axis'),ylabel {("Y—axis'),zlabel ("E-axis')
uy= —cop(2)/df£ (i, 2) figure(l),plot3(£(:,1),£(:,2),£(:,3)),view(3)
hy(i,1)=df (i,1)*uytcop(l): TLigure(2),plot(hx(:,1),hx(:,2)),view(Z2)
hy (i, 2)=df (i, 2) *uytcop(2); figure(3),plot(hy(:,1),hy(:,2)),view(2)
hy (i, 3)=df (i, 3) *uy+cop(3); figure(4),plot(hz(:,1),hz(:,2)),view(2)
end
hy(:,2)=I[1 . o

Mote : Oblique Projection (H.W) { leave on student}




|'.:,Lr'm|_“j,=]_”‘f‘) i | Untitied=Painbae— - —— i o e S e R
= clear all;clc
= start=input('Start as [x1 yi zl1l]l= '}:;
- finish=input {'Fifnish as [x2 y2 =z2]1= '};
- xl=start(l);vil=start(2);zl=start(3):
x2=finish(l};y2=finish(2);z2=finish(3);
- hold on,xlabel ('X'):;ylabel ('Y');zlabel ('Z2') :;view(3)
= BHfor t=0 :0.005:1
- x={xZ—x1) *t+x1;
= y=(y2-v1) *t+vyi;
z=(z2—21) *t+=1;
plot3{x,¥s2, 's")
-enﬂ

Wom =] ool s e ko
I

el
(S
[

Command Window

Start-as [=1 ¥1 z1]= [5 =9 11]
Finish as [x2 y2 z2]= [-20 14 1]

fx>> |

Apply===>>>
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Command Window

clear all;clc

h=input ('Helix on X-axis [Xc, yc, 2Zc, raduis, placementli='}:;
r=h(4); p=h(5):

t= —3:0.01:30;

xc=h({l};yve=h(2};zc=h(3};

X=xct+p¥*L;

y=vot+r¥*cas(t);

z=ectr*sin{t} ;

plot3(x, v, )7
xlabel{'i—ax:&'J;&label{'?—axis'];zlabel{'z—ax:s'l;

Helix on X—axis [¥Xc, yc, 2c, raduis, placement]=[40 —-30 90 40 10]

fx >>

2—&3]5.

140 -

100 g

H-axis

400




clear all;ele clear all;iclc

h:inwﬁ{' EEJT"II on Y-axis [¥c, yc, 2c, raduis, plat:EEE‘:nt}‘-= i h=input ('Helix on Z-axis [Xc, yc, Zc, raduis, placement]=');
r=h(4); p=h(5); r=h(4): p=h(5):
£= -3:0.01:30; t= -3:0.01:30; -
‘xe=h (1) ;yc=h(2);zc=h(3); xc=h (1) ;ye=h(2) ;ze=h(3);

x=xc+r*cos (t); x=xc+r¥*cos (t) ;

y=yctp*t; y=yctr*sin(t);

z=zctr*sin(t); z=zo+p*t;

plot3 (x,¥,2) 7 plot3(x,¥,2)7 _ _ o .
‘xlabel ('X-axis’'):;ylabel('¥-axis');zlabel('Z-axis'): xlabel ('X-axis');ylabel ('Y-axis');zlabel ('Z-axis');




L0 T w TS Y T 1 Y < 15 R R

[ T o BEEE o T O B R R e e e e N e O e e
Mo~ &y LA ol W P Do m o= @ oW W ke

cl=ar all:cle;
m=1,;n=15:r=51;

r
ax=input ('Rotate in x-axis= '
ay=input {'Rotate in y—-axig= '
az=input {'Rotats in z—axis= '

hold on

| for i=1:m:360

for j=1:n:360
x=r*sind(j) *sind (i) ;
y=r¥*sind(j) *cosd (i) ;
z=r*cosd (J);

xl=x*cosd(az}-y*sind(az);
yl=y*cosd(az)+x*sind (az) ;

zl=z*cosd{ax)-vl*sind (ax):
yZ2=yl*cosd(ax)+z¥sind(ax);

x2=x1*cosd (ay) —zl*gind(ay) ;
z2=zl¥%cosd (ay) +x1¥%sind (ay) ;

plot3(=2,v2,22);

end
end
xlabel {"¥—aris');ylabel {('Y-ax
view(3);

L

LT -

e

i
c.3
s

=
L

L-ans

f
L

R

Woanz

x?h s A
BN T g

400 100

ax=0, ay=0, az=0

oA

L

L

-l

Fu 1

T

100

=]

-

L-H 1k

g
%
f
2120 az=0

'H'""-m ax=0, ay =

81T T

B -

<04

-2C

+0

50




Fl=amput ("x1=") ;¥i=amoput ("yl=") ;

$X2=input('x2=") ;¥YZ=Anput|'y2=");
FX3=input ("x3=") ;¥3=imput ('y3=")};
¥4=input("x4=");¥4= input('vy4=");

HXI=B0;¥Y1=120;¥2=-160;Y¥2=50;
X3=20;¥Y3=-90;X4=7T0;¥4=30;

hold on

text (¥, ¥l,;sprantf ('P1(%d,54) ", X1,¥Y1)};
text (X2,¥YZ2,;sprintf ('P2 (%d4, %d) ",X2,¥2) ) ;
text (X3,¥3,spraintf('P3 (%4, %d4) ", X3,%¥3));
text (¥4,Y4,sprintf (' P4 (34, %4)" ,K4 ¥4));

x1im({{-200 200]);ylim({([-200 200]1)-

for £ = 0 z0.0001: 4

E=fL—%y *FFELI 4LFHF (I Ly TEB¥EW XX LT A =FYyRENEFEI S NE T FEL;
vy= (L=} 23 2 ¥L =3 & ] —g) * I £k ¥ + 3 & 1 =) & E ™2 F ¥4 D Z) *FL;
plot(x, y)

end 200

150

1(80,120)

100

501 P2{-160.50)

4(70.-30)

il P3(-20.-90)

150 F

U |
=200 -150 -100 -50 0 50 100 150 200




${|_'|I'|TLL-|:|:’K|—'||r_T_|_'|I'|'r"|_I_-|:|: 'EIFI:IJ ;

FHZ=input ('
tX3=1input ('
&iﬁ—+nDLLf

IIFI

22="):¥2=input ("y2=");
X3=")s¥3=1nput ('yv3=");
*—'] iﬁ— ;npuLi yad="];

H3=—20;¥3=-90;X4=70;Y4=-30;

held an

text (X1,¥1,sprintf('Pl (%d4,%d) ', ¥X1,¥1));

text (XZ2,%Y2,

text (X3,%¥3,

sprintf ('’
sprintf

..._l:%_irﬁ':u:l ;XE;YE:};

text (X4,¥4,sprintf ("’ PQE%u,%hJ',X4,Y4]};

x1im([-200 200]1):;yiim([-200 2001):

(for £ = 0

:2.0001: 1

o= [ (I=£)*3%¥l + (3

¥y ={(1=L)
plot (x, W)
end

~3*¥L + {8

200

150

100

B0

100

150

*EA3 —6FL"2 +F4)*H2 4 [(—3%t"3 43%LZ2 43%c+1) *X3 4+ ©N3*K4) /6

*ER3 — GFENZ F4)RYE 4 [~3%E™3 +3%L72 3% +1)%¥3 4L 3%yd) ./

P2(80,120)

P1(-160.50)

P4(70,-30)

P3(-20,-90)

i
-200
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3 - Hfor v=1l:1length(p)
4 - st= Ssprintf('P%d(3d,%d)',v,plv,1),p{v,2));
5= text(p(v,1),p(v,2),58t);

& — L end
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— dx=zeros (length(p},1) ;jdy=zeros (length(p) ,1});%0¥1. .0¥n,D¥1..D¥n

= ax=zeros(length{p}-1,1) rbx=zeros{lengthi{p}-1,1};%z2l..a2(n-1),E1..

IR = cx=zercs({length(p)-1;1) ;jex=zeros(lengthi{pl—-1,1);Scli..cin-1),=21..
I3
12 - ay=zeros{lengthi{p)-1,1) rby=zeros{length(p)-1,1);%21l. .a(n-1),B1l..b(n—-1)
2 b T cy=zeros({length(p)—1; 1) sey=zeros(length(p)—1;1):;%cl. .cin—-1),=2l..e(n—1)for ¥-axis
14
60 -
1o = hold on
16 Estep 1: ' find Dx and Dy all points 50
dx (1) = 0; dx(lengthi{p)} = 0:
dyv (1) = 0O; dy (lengthi(p)) = 0; 40 F
for i = 2 :lengthip)-1
dx(i} = ((p(i + 1,1) —-p(i, 1)} — (P(i,1) - p(i — 1,1))) * (3 / 20 f
dy{iy = ((p{1 + 1,2) = p(1;2)) — (P(1:2) = p3 — 1;2))) *= (3 / 2); a0l
end
%stap 2: ‘! find a,b,c;a for & in all points 10k
Jfor 3 = 1 :length(p)-1
ax(j) = {dx(j + 1) - dx(j)) / €.0; bx(j)=dx(j)/2; ok 4(99.1)
cx(j) = (p@(3 + 1,1) = p(3,1)) —ax(3)-bx{(j): ex{3Y=p(3,1):
£ 'fang a,kb,e,e for vy for all points 10
ay(j) = (dy(3 + 1) — dy(3)) / 6.0 ; by(j)=dy(j)/2;:
cy(3) = ((pld + 1,2) - p(j,2))) —ay(3)-by(i) ; ey(3) = p(j,2); 20
end
= & . g -30 F
Estap 3 apply egu. (1)
N for 8 = 1 :lengthip) -1 40 | , , I , , , ,
for T =48 z0.004: I -0 -0 40 -20 9] 20 40 i i 100

xp:= (I * 3Y ¥ ax{sy + [T ™ 2) * bx{s) + (TY ¥ ecx{s5)Y + ex{s):
wp = (B 2 3) * ayi{s) + (T ™ 2) * byl{s) + (T) * cy{s) + eyi{s):
plot (zp: vp) % draw Curve points



