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Bgighill Baolah
L VERSITY O TUEHNOLOGY

Command Window

Command Window

ale g0 aar deadl aldl (g y2e

a =
1! 2 =3
—4 5 G
==} 8 —5
=> a=[a; -9 8 5]
53 =
1) 2 =3
—4 5 5}
=] 8 =<k
~=5 8 5

q =
1 2 —3
—4 5 6
-7 8 -9
-9 8 5
>> a=[11l =22 33.3;a]
a =
11.0000 -22.0000 33.3000
1.0000 2.0000 -3.0000
-4 .0000 5.0000 6.0000
—~7.0000 8.0000 -9.0000
-9.0000 8.0000 5.0000
S>> Lgl sax3y 1dgdmall 1slay 5 1élal
A dagxll slas!l A1 alayl
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Command Window
22 &
a3 =
11.0000 33.3000 B888.0000
1.0000 =3 Ao 0
56.0000 -9.0000 0
-9.0000 5.0000 0
2> als,.2)=T7T.7]
a3 =
11.0000 33.3000 888.0000
1.0000 =5.6000 0
56.0000 -9.0000 0
-9.0000 5.0000 0
6] 77.7700 0
>> puara LS ows yais gby Lo dalal
by liel (edipany aidl Lol
Jx >>

Command Window

>> sign(88.8)
ans =
1
>> sign(—88.8)
ans =
—1
>> azee ol A dle 3, LAl
i xanl
=> sign {0)
ans =
O
Jx >>

N Ehgs TN

Ale 3508 aar leall Balall (g yo

2
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Command Window
>> start=-3
start =
=3
>> finlish =3
finish =
3
>> u=start:sign(finish-start) :finish
u =
= -2 =11 0 i 2
Je>> ares G498 084S gdslad ©)lo iays

>> p=[ 5 =91,g=(-7, 1), 5=[3 i-31% ik’ iz’ G;b

p=
5 =g
q=
=7 E:
3
=3
>> 8" % o paras dgalsy IJsals prag (he) weSes T3 bas)
ans =
3 -3
x>
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Command Window

»>>» p=[ 5 -9];g=[-7; 1ll:

>> sl=p+g
sl =

-2 -8
>> 52=g+p
52 =

-2 -8
>>» 5l==52% = 4d5;Lis Lia
ans =

1 ik

fa._'}} L =y ping pums =)y

g p,q
p =
5 -9
q =
-7 1
>> q"P
ans =
-12 10
>> p-q
ans =
12 -10
fx >> p-g==g-p (7?77) S<TuR
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p =
5 =5
>> sum(p)
ans =
-4
>> p.r2
ans =
25 g1
Jx >>

Command Window

> 3N

> 3,82
ans =
g
>> [3 =1]42
Error using *
Inputs must be a scalar and a sguare matrixz.
To compute elementwise POWER, use POWER (.”) instead.

>> [F =L].%2

als =

Fe>> asly jaie pdiad A Lal juwdis g 380 Liw 131 pasas A

PN B
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>> 0

>> modules (q)
ans =
7.0711
>> ((=7)*2+102) 6
ans =

7.0711

>> modules=@(v) {(sum(v.”~2))*0.5 =

modules = <---Handle Function Define

@{v) (sum(v.~2)) 0.5

handle function <A
a«! handle= @(=¥Y1 5l ol i Jall )

Modules{vector):is <lua
=( XA2+ YA2)A(1/2)

.5 gam=m gga il

Command Window

g =

& I

Unit Vector (V)=v / |V|

P =
|V]: Modules
5 =5
>> u_p=p/modules(p) <—P*=P[|P|
R =
0.4858 -0.8742
>> g
q -

>> 1 g=q/modules(q)
<—q*=ql|q|

=0.9899 0.1414
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Command Window

p=
5 =9
q =
-7 1
>> dot(p,q) p.q (dot product)
S5 =
-44

>> (5F=T)+(=9%1) <o it S
dans =

-44

cos(z) z sl il Ayl
cosd{z) z sl il gl

-7 1 <-—q(1) is X-axis while q(2) is y-axis ACOS(2) Z 580l Bl At 30 lad e
acosd(z) z Sie Al palnln A gl ala cus slas
>> modules (g)
AR gl AR o e
dlls =

7.0711 Using Direction Cosine to find angles
»>> c¥=acosd(g(l) /modules(q)) <--— cK=inverse_Cos{g_x/|q])
cX =
171.8e%9
>> c¥=acosd(g(2) /modules (g) ) <—-—-cY=inverse_Cos{q_y/|ql)

cY
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Bk Hassan Hammpdie 2800 2020-2020 5120 eomputer graphies J3ill Josall placimose-wile ratateam

{ 4 MATAB RT3 - o x Broe

1f |
0.3+
-‘Wmlcspace 0.6
1 >> hold an Ag..g\;‘aj.\ﬂ\ Fﬁ\ﬂl.\.‘l MName »  Value i
fr >> | a i) J3) i By 1old off W &l daw  B(pliplotipt: )pt.2)) '
: Blpet((pl 1kt pl, A+ y]) 06
@{p.th)([p(: 1) cosd(th)-p(: 2)"sin
@pses((p 1) s, e, 2 sy]) 05|
[2040:-80.50,0,-70:50,10:0.0)
[1046:-33:900,-70,25,100,0] 04
[27,66;-53,110,7,-58:57,30:7,20]
O3t
< > 02
| Command Hesory O B
C1C 2 0 i L 1 1 I 1 I i I i
hold on v 0 61 02 03 04 05 08 07 08 09 A

1
2
3 T master » Dot i
4
54 >> hold on Name = Value 108
>> axis([-200 200 -200 200]) €] deaw  Dip)plotipt1,pL. ) 50
e 55 | & move  @(pbcty)ilpt: +oxph 2wyl =
~ k'" rotate @(p.th)([p(:, 1)"cosd(th)-p(:.2)"<in
&) scale @ (p.susyl((pl, 1) s, pk. 2 ) 0
: [20,40;-60.90:0,-70:50,10:0.0]
Hius [10:40;-30.90:0,-70.25,10:0,0] §
" . wo R780-531107-5057,307,20 S
Yon ol Ve el O A pae st
Yoo ol Ya G gagas jsaay -100
:'-."'J-“ i hd >
| Compied ptnty o
axis([-200 200 -25{ff ol ’ . - " ——
! . Mo w A w0 6 s M0 B0 20
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plot (—100:100,0, 'b*);

1 o

2 axis ([—-100 3100 —100 100))

3 i

4 plot (0, -100:100, 'c*); ¥ s % o LA paads

B Figue - o ¥
File Edit  View Insert Tools Deskiop Window Help ~

ODdde k(R L-2 08 an

. Figure |

file Edit Yiew |nset Jools Destop Window Help Ml
" : v Er IR I YA EICE
L L At | b Ci b Uses  mastr ) Documents » MATLAB P
CufrentFolder @ | Command Window ®  Worksppce @)
[ Name « | >> hold on; <—- gially sl sy ot Name « “'
axis ([-100, 100, -100,100]) 5 < isisady gl b o b
PLot (-100:100,0, ') F B jaa s gam A1 4l B8 sy |
plot (0, =100:100, "b') 7 sheals spaulis gomm Akt gl 1h g a0}
>> plot (40,-30, 'ks') 14 30 il Bl ey K's -
>> plot(-40,70,"28") ksl fates Bt %
>> plot(-10,-90, 'bs') ue; !
Jx> ¢ 5
Detafis bl Command Hi. (@ | b 0
| ‘ anu _“-
| axis( b
plot( £0r
| :
el il o view dita | plot( )
| i plot( : o
L _* * vl
Lol ] D
plotiv
« > < > P
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.[_ __P%%l;?l)n; B rigue - 0 X§ -0
2~ axis([-100,100,-100,1001); VR I TN TN DRR W WD 2
3-  plot(-100:100,0,'t"); D2 24809242 0B eD
4~ plot(0,-100:100,"n"): :
5§~  xl=input('¥l= '); W00
6~  yl=input('tl= ');

7-  x2=input('x2= '); L
8-  y2=input('ti= '); 0
9-  dx=x2-xly -

10-  dy=y2-yl; 4

11~ if (dx==0 && dy~=0)<-— dx=0 and dy <0 %

12 - x=x1;

13- y=ylisign(dy) :y2; O - G

14- plot(x,.y)i ) o

15~ elseif (dx~=0 && dy==0)<—-dx#0 and dy=0 ° \

16- y=yl: T 1

17 - x=x1:sign{dx) :x2;

18 - plot(x,y): &

19~ elseif abs(dy/dx)==1 <— dydx=10Rdydx=1 g

20~ x=x1:sign(dx) :x2; : [ J

21 - y=yl:sign(dy) :y2; 4, ] W .5'5 .gle 00 fe W g'h fu .,fgrj

22- plot (x,y): D - .

23~ else

24 - msgbox 'Not Standard Lins';

25 - end b |

- standard_finem

DOAsimplem x|

1=
)
3
4 —
L=
6 -
=
gL
-
10 -
=
12 =
T3=
14 -
13
16~
17+
18 -
19—
20 -

hold ong
axis([-100,100,-100,1001)
plot (-1005100,0,'z');

polc  Desktop  Window  Help

LloD84- 308 =0

PlOFmi'lUOFme'b'“ «pHE s b Users b master » Documents + MATLAB T8
;iﬂnpuﬂ - :;: corenrade [ :r:rsc:
=inpu =" " ;

x2=‘%nput|‘x2= St | Name ;;D]:A_smple %a::‘ L
y2=input('yz= '); Yl= -8 L
dx=x2-x1; X2= =14 H dy
dy=y2-y1; ¥2= 1 T
if abs(dy)>abs (dx) fx >> Hiv i ==

length=abs (dy) ; i
else :(Bﬂ 5 i
length=abs (dx) ;
cnbl Detalls v mmﬂf H', 1:3
xinc=dx/length; cle
yinc= dy/length; DDA s
x=xl:xinc:x2; ) ' T L )
y=yl:yinc:y2; Select & file to view deta -8 40 20 0 E; 40 B0 B0 —:’ﬂu
plot(x,y,'b"): L [

1 v
< > < >
10
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2= axis ([-100 100 -100 100]):;% Range 2D
3- plot {-100:100,0);% x-axis
4~ plot(0,-100:100);% y-axris
5= ¥l = input('Xil= "}; Y1 = input('¥i= ');%xi=14,y1=-19
= X2 = input('X2= '); Y2 = input('¥2= ');%x2=11,y2=11
7-  dx = X2 - XI;
B- dy = ¥2 - ¥l; B Figure 1 - o X
2E 1f abside) > 3pRiay) Fle Edit View Inset Tools Desktop Window Help x
10~ great_axis = dx; — = = e L
11 - less_axis = dy; f_.ll'ju@|[§ ;3&(-‘4\-@@@!{' @.\UEHIQ
12— great = X1;
13 - lags = ¥1; 100+
14 - elses
15= great_axis = dy; B0}
1€ - less_axis = dx; :
L= great = ¥1; GO
18 = less = ¥1; |
19~ end 40
20- m = less_axis / great_axis; -
21- er =m - 0.5 * sign(m); -
22~ [Hfor 1 = 0 : abs(great_axis) 0 I
23 - if abs(dx) > abs(dy) =
24 ~ plot (great, less); 20 i
25~ else a
26 — plot (less, great): A0+
27 -
28 - end 60
29 - if sign{er} == sign(m)
30 - less = less + sign(less_axis)s )
31~ er = er — 1 * sign(m); —inn ; . . : . .
32 - end ‘ng -80 :ﬁt 40 _&n 0 40 ﬁ 80 %
33i= great = great + sign(great_axis);
34 - er = er + m; i
35~ end
FILE EDIT RUN
| equation circlem®
i|= heold on -
2 - axis ([-100 100 -100 100]) Hl Figure 1 - o X
2 - plot(-100:100,0) Fle Edit View Inset Tools Desktop Window Help M
4 - plET_:(D,—ll)D:}OO) B == . .
5= yc=input ("yc= ') %yc=T70 ’Dﬁéﬂk\@%@»i"}'@ﬁ/l ‘@|DE‘.E
6 - r=input ('r= ")%xc=40
7 100 -
8 - for x=-r:r
5 - yl=(r*2-x"2)"0.5; B0
10 - y2=—(r*2-x"2)"0.5;
11 - plot(x,yl,'r") 60 -
Az (= plot(x,¥2,'b")
13 - end 0
20+
0
_20,
M_
_M_
80}
%o w0 w0 40 =20 0 2 40 6 80 100

11
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- bresnham circlem*

Wom =] W W W b

T I I e e S S SO S
DA WM RO WD nm e Wl RO

- hold on;
= axis ([-100 100 -100 1001);:
= plot (-100:100,0, 'b");
= plot (0,-100:100, 'x");
- xc=input ('¥c= ') ;%Xc= 20,yc= -€0,r= 25
= yoe=input('ve= ');
- r=input ('r= '}; B Fiure 1 _ o %
- x=0;y=r; File Edit View Insert Tools Desktop Window Help E
- [jwhile =<ty NEEd2 LK ARAODEL- 2|08 a1
- plot (xc+x, yety, "g') i
- rlot (xctx, ve—v, 'b');
= plot (xc-x,yc+y, "k') 7 100
- plot (xc-x,yc-vy, 'r');
- plot (xc+y, yc+x, 'b'); 80
= rlot (xcty,ye—x, "k'"); 6oL
- plot (xc-y, yct+x, "g');
- plot (xc-y,yc-x, 'b'); A0k
= da=(x+1) "2+y"2-r"2;
= db=(x+1) *2+({y-1)"2-r"~2; 20
= if abs(db)< abs(da)
= y=y-1; Y
= end
- x=x+1; =l
= - end a0l
_60_
_&)_
_1m 1 1 1 1 1 1 1 1 1
-100  -80 -60 -40 -20 20 40 60 80 100

% Polarcircle «als
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2D Transformation

@) This file can be published to 2 formatted document. For more information, see the publishing vidso or help. %
T hold on; B Figure | —~ O x .
2 axis([-100 100 -100 100]); File Edit View Inset Tools Desktop Window Help >
3 plot(-100:100,0,'b"); DE2de | KRR EAL- S IE|eD
4 plot(0,-100:100,'xr"); :
5 u=[20,40;-60,90;0,-70;50,10;0,0] i
3 80

60

0

0

20f

40

50

80

Yo w e 4o 26w @ 40 @ 8 i

[seript [n &  Col 1

B O Typehere to search m- g o € B &4 O @ @ - iz ® P orcusos ~AWE EE e rj;rstifo =

e B P~ 3
|sie

| untitiea x|

(@) This file can be published to a formatted document, For more information, see the publishing video or help. x
1 hold on; B Figure 1 - o x "
2 axis([-100 100 -100 100]); File Edit View Inset Tools Desktop Window Help >
3 plot(-100:100,0,'b'); NEde| kA 0DE4- 2 (0B[aD I
4 plot(0,-100:100,'xc"); ) 1
5 u=[20,40;-60,90;0,-70;50,10;0,0] o
6 draw=@ (p) (plot(p(:,1) ,p(:,2))) 8
7 draw (u) 60
8 40

20

x 0

20

40

60

80

o5 %0 S0 G0 20 T 3 40 60 @ 10

[ script [(h & Co &
-

8 O Type heretosearch m-ﬁ-‘. D C 040 € = = ® D 5 Bk Gto Am))téggmmsrf‘;f’_; = ‘13
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Y5 X Jslaadle @ yeidl s move J) Al JSEN ¢l a e

x

(@) This file can be published to a formatted document. For more informatian, see the publishing videe or help.

1 hold on; B ~ = = "
2 axis([-100 100 -100 100]); File Edit View Inset Tools Desktop Window Help 3
Gl  Plob(100:100,0,757)i FEEEDDER A IR
4 plot(0,-100:100,'x") ;
5 u=[20,40;-60,90;0,-70;50,10;0,0] 100
6 draw=@ (p) (plot(p(:,1),p(:,2))) i 1 i
= draw (u) =i A
8 move=Q@ (p, tx,ty) ([p(:,1)+tx,p(:,2)+ty]) -
9 draw (move (u,5,8)) A 1
o 4
- 0
20} J
0 4
0 1
0k d
| T T ; 2 40 e B0 10
['scrint [Tn & Col 18
W O Typehere tosearch m g5 o G ﬂ (o N -9 -L IE ® D osc nie oo~ )@ 7 W0 ENG r‘;m”;“ =

(O’O))'S)A\A.Eﬁi‘slc}yj X slaale 5l pridl g scale J) Al JA) aani e

PUBLISH

b ) @ | we B -

‘Compare v Comment %

| untitlear x|
@) This file can be published to a formatted document. For more information, see the publishing video or help. *®
1 hold on; i
2 axis([-100 100 -100 100]);
= plot(-100:100,0, 'b'); B Figure 1 - o X
4 plot(0,-100:100,'x") ; File Edit View Insett Tools Desktop Window Help ~
5 u=[10,30;-50,80;0,-60;40,0;0,0] Dade [k [A0BEL- B0 [aD
6 draw=@ (p) (plot(p(:,1),p(:,2))) I
5, draw (u) 100 -
8 scale=@ (p,sx,sy) ([p(:,1)*sx,p(:,2)*sy]) 80 I
9 draw (scale(u,2,2)) 60
14 40
20
£
20
40
50
80
oe w0 w0 %0 % 40 6 8 10
| seript tn @ Col 11
= | O Type here to search m g5 G m 4 0 Q e P I £y Poucolon ADE 7w e :Z:;:;,: =] ‘14

Ale 5938 apislendl Balall a0 G 8 gkl Balal) (u y2e




Computer Graphics

buuf EpubiF /ciBliF YrpYrcs
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bbcBiF bb iF W1 AfUKF iffhh e

PUBLISH

_[IP‘\:TH[;»MFM nsert 5 R > = L2 & % =it
Vew Open save L Comeae = Comment % : I - S s s
> ow e Pt v Indent || Ay Find v - Tme -
a= .1 e L maviearE | RUN
| Untitied* x| Untitied2® x|
1 hold on "
2 axis ([-100 100 -100 100]);
2 plot(-100:100,0,'b") ;
4 plot(0,-100:100,'r") ; B rigure S
5 u=[10,30;-50,80;0,-60;40,0;0,0] File Edit View Insert Tools Desktop Window Help ' I
nak Q= =
6 draw=@ (p) (plot(p(:,1),p(:,2))) DEds | kA0 RL- 208D 2
7 draw (u) 50
8 text(u(:,1) ,u(:,2) ,num2str(u(:,:))) .
g 80 0 80
50
40
10 30
20
0 —4
-20 /
40
560 060
80
B w0 e w0 2 0 @ A0 w0 @ i
| senpt Iln 9 Col 1
=1 o Tyseheieto search m-g‘: D CHA0QE - = B @ PLoacuoe ANe gwns e B

(fix point) lppce AU NiKm y m x pmrcBlfK m Arptlheiim scale bF wifp} bb 1 atcx e
MRKDF b 1) weYms YsrisK 3 M LWiMw bb 1F Cbps M artchiF Chosuf

PUBLISH

[.u.b 3 H () Find Files |nu-rrg,ﬁ:E;[[ Lo
\itampare v Comment % g 44 AGeTew
> v v P WFQL!ﬂ‘]j Hﬂﬁ? -

sE : o | NavieaTs 'mmm o
| Untitled® x| Untited2 % |

[2 % 2] Run Section

Time. Advance: -

(@) Thisfile can be published to a formatted document. For more information, see the publishing vidzo or help.

T hold on; Bl Figure 1 - o X "
2 axis([-100 100 -100 100]): File Edit View Insét Tools Desktop Window Help ~
3 plot(-100:100,0,'b'); Dode AR O9ELA- 308 O
4 plot(0,-100:100,'r"');
5 u=[10,30,;-50,80;0,-60;40,0;0,0] 1%
6 draw=@ (p) (plot(p(:,1),p(:,2))) 80 v 80
7 draw(u) -50,80 4hiis u JSGJ| punxi® 60
8 text(u(:,1),u(:,2) ,num2str(u(:,:))) -
9 move=@ (p, tx,ty) ([p(:,1)+tx,p(:,2)+ty]) N 0 30
10 scale=@ (p,sx,sy) ([p(:,1)*sx,p(:,2)*sy]) -
14]. sl=move (u,50,-80) u
12 s2?=scale(sl,2,2) x A
13 s3=move (s2,-50,80) "
14 draw (s3)
b 0 060
80 |
e @ @ @ 0w 4 @ @
| seript Itn 15 Col 1
U m‘ H o M40 Q€CE - 1m0 6 Do Ateamas 2 B ‘
15
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==y
- move seale otstem x|

-  move=@(p,tx ,ty) ([p(:,1)+tx ,p(:,2)+tyl); =
- scale=@(p,sx ,sy) ([p(:,1)*sx ,p(:,2)*sy]);

rotate=@(p, th) ([p(:,1)*cosd(th)-p(:,2) *sind(th), p(:,2)*cosd(th)+p(:,1)*sind(th)]1):

- draw=@ (p) (plot(p(:,1),p(:,2)));

- axis([-100 100 -100 1001):

L4 Y- T R T
1

— [ Figure1 - o %
F| File Edit View Inset Took Deskiop Windew Help ¥ | [

OEde | kSR OBDAL-2(0 *j

100 - - _
w = o 0= b Coob Users b master ¥ Documents b MATLAB
o .Cu'rr_\mand Window, @  Workspace
B0 22 U—lLY BUFTOU DUGU T UGN LUGjU Uy - Nme_i
@ Move : X'=x+Tx,Y'=y+Ty¥ Eﬂw

il L= Scale ;: Xs = x*Sx, Ys= y*Sy | move
20 i _ rotate : Xr = x*cos(th)-y*sin(th) l%‘_ e

0 s B _ig 4 Yr = y*cos(th)+x*sin(th) i
;2-?" 0 =70 Command History
40| 50 10 | clear :
: 0 0 ~move s¢
= | u=g20 ¢
om w0 @ W w |, > draww " draw (u)

Jx >> v |«

Nade kAL ODEL- A[0EnD [

= = = = 50l
= 1 P m
>> ul rotate=rotate (u,€0) Velue = 90
i 5 ) ; 204 A .
e — T s S | S ——" 4 @
= B g ) ) ! 8 move  ©(p.oty)([pl: T+ pls 1]
i 112343 0 20
-24.6410 37,3205 6] rotete  @(pth)([pfs )" cosdithl-pl:2)|
-107.9423  -6.9615 Bl scale @lpas{ph 1)t 2 S0r
p o [2040-60900,-70:50100.0]
60,6218 ~35.0000 |l rotu, [-206410,37.3205-107.9423.6 g
16.3397 48,3013 o move: [10,55-70,105-10,-554025-1 400
0 0 ?_t,._,-‘.\. 133332 1473 3333 7.2 :’:-" =
>> draw(ul rotate) fen "“"""‘c:: b
fi >> draw(ul_rotate) o|f oppl w L L L W .
< » % 50 0 & w0 150 200
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Computer Graphics

buuf EpubiF /ciBliF YrpYrcs

WHFLEF wicpsl

oo |
..;.f)‘- plifile Edit View Inset Tools Desktop Window Help 5
. Dede|hALUDEL- (G[0E D
200
L
>> text (u(:,1),u(:,2), num2str(uals, 1)) | vme- vabe i P
>» u2 rotate=rotate(u,-60) ledans 2040
Bl draw  @ip)plotip: .20 s 2040
= €] move  B(p.buty)llph 1+tx,pl2)+iy)
u2 rotate il 2343 ol 50 10
@ rotate @ (p.th[pt; 1 cosdith)-p(i2)
44,6410 2.6795 ©scale  @lpmsyhpt 1) 60 pG 2] |
47.9423  9€.9615 %u [P040-60.900,70501090] A0 <,
7 N H ul_soti. [-24.6410373205,-107.9423,-6 i
60.6218 —35.0000 PH 62 rot.. (44,5410, 26795479423 96,961 foat
33.6603 -38.3013 FET 1y pmiia 10 68T 1040 264 2800, Y o
0 0 < . »
Commndtiey @ 6
»> draw(u2 rotate) dr;w{uz_rotate) v a0l == n T L L L y
fx >> v | I g B T S R T TR
o\ MATLAE R2D132 = 0 ¥ F\ ure a k
Edit View Insent Toole Decktop Window Help 3
Bl AR 0ODEL-E|0E O |
[ = e
o [T | » Cov Users v master v Documents » MATLAR ) B0r
>> cla Value g 90
WAL T s B
>> draw(u) ool 50t
>> text(ul:,1),u(:,2), num2str{u(:,:))) 6,0:-80,50,-20,-110; 0 40
>> %how can rotate where (20,40) is fix peint Egé*-ﬁf:iifmgﬂ o 50 10
Y . [20,40:55.3485, 1224
>¥ &by 80 clockwise _ o (B0-S0.080. 1601
>> stepl=move (u,-20,-40); 120,40:-60,90:0, - 70:5 50l
>> step2=rotate(stepl,-80);% clockwise = -80 S [-24,6410,37.3205-1 070
>> step3=move (step2,20,40); LN (MO0 287 100+
10,5570, 10510, ¥
>> draw(step3) :E]u_mMI ke -
fx >> (0.0) pd Plge Boaduial [ ]
' “ - - 2 - Command History ®
S g il 9 (198 Asledl wi e Luse ) ge dBatle el w.w-.--';
A K5 s el e aa e Ll Lidraw(step3) 004 , ; ; . . j . i
; I e wm o ow w0 0w w0 @ @
17
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WHFNF wicpsff

:::ﬂ.-_ _‘ '.'_“ _‘

1- move=@(p,tx ,ty) ({p(:,1)+tx ,p(:,2)+ty]);

2-  scale=@(p,sx ,sy) ([p(:,1)*sx ,p(:,2)*syl);

3- rotate=@(p,th) ([p(:,1)*cosd(th)~-p(:,2)*sind(th), p(:,2)*cosd(th)+p(:,1)*sind(th)]);
4-  shear=@(p,x,shx,shy) ([p(:,1)+p(:,2) *shx,p(:,2)+x(:,1) *shyl);
5§~  refx=@(p) ([(p(:,1) ,-p(:,2)]):

6~ refy=@(p) ([-p(:,1) ,p(:,2)]):

7-  refo=@(p) ([-p(:,1) ,-p(:,2)]):

8- refyx=Q(p) ([p(:,2) ,pl:,1)]):

9~ refy x=@(p) ([-p(:,2) ,-p(:,1)])¢

10~  draw=@(p) (plot(p(:,1),p(:,2)));

11-  axis([-100 100 -100 1001);

@
>> cla,draw(u)
>> draw(refy(u))
Sz > |
0 ® <0 20 0 2 4 & & 0
18
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WHFNF wicpsff

2D Transformation as matrix

3| move scale_otate_rimbr_.. ¥

i

4 —
=
6 —
=
B
G —
10—
11~
12~

~ draw=@(p) (plot(pl:,1),p(:,2))) % Tool

point=@(p) (text(p(:,1),p(:,2), num2str{p(:,:)))):s% Tool

move=@(tx ,ty)([1 0 0;0 1 0:tx ty 11)¢

scale=@(sx ,sy)([sx 0 0;0 sy 0;0 0 11):

rotate=@ (th) ([cosd(th) sind(th) 0;-sind(th) cosd(th) 0:;0 0 11);
shear=@ (shx,shy) ([1 shy O;shx 1 0;0 0 11);

refx=([1 0 0;0 =1 0;0 O 1])7

refy=([-1 0 0;0 1 0;0 0 11);
refo=([-1 0 070 =1 0;0 0 1])»
refyx={{0 1 0:1 0 0:0 0 11)¢
refy x=([0 -1 0;-1 0 0;0 0 1])7¢
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>> SYymS TX LY SX 5
>> move (tx, ty)

dally =

f 1, G, 0]
[ 0, 1, 0]
[ tx;, ty, 1]

>> scale (sx, sy)

ang =

[ sx, 0O, 0]
[ 0, sy, 0]
t 0, 0O, 1]

>> rotate(th)

dlls =

cos(th), sin(th), 0]

[
e [ 0, 0, 17
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Ale 5938 apislendl Balall a0

20

50
0

40
90
-70
10
0

>> wi(:,3)=1

W
20 40 1
-60 90 1
0 -70 1
50 10 1
0 0 1
fx >>

20
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WHFNF wicpsff

o\ MATLAB R51 30 - B Figure 1 - o x
: | File Edit View Inset Took Deskiop Window Help -

Dode | kSR O9EA- 2 08/ 0D

@D @B |1 Co s
| Command Windew &
>> hold on,axis([-200 200 -200 200])|
>> draw(w)

>> s=scale(2,3)

s =

2 0 0
1] 3 0
0 0 1

- >> draw(w*s)

fe>>

o MATLAB 520152 ~ | Wl Figuren - o X

R ruoT § File Edt View lnset Took Desktop Window Help »

draw (W), point (w) _ _
>> %shear by x -3 and y by -2 at point (50,10)
>> stepl=move (-50,-19);

>> step2=shear(-3,-2):

>> step3=move (50,10):

>> draw (w*stepl*step2*step3)
>> wrstepl*step2¥step3

-70 100 1
-300 3210 1
240 30 1
50 10 1
30 100 1

>> axis([-350 350 -350 3507)
Eacerd

21
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WHFLEF wicpsl
l ah ATLAE 1 -thure‘l = (] X
- S0 (2 sesrch Documentstig Fite Edit View Insert Tools Desidop  Window Help L]
DSHG | b SKLUODEA-S |0 =
| |
arg | WARIASLE |'COOE : SINLILINK | EMNRONNENT e
o T ah i~ b »
= E * C » Users b master + Documnents + MATLAB i
| Command Window 100}
>> axis([=200 200 -200 200]),draw(w) .
>> m y X=refy x S0
my X = ol
0 =3, 0 A0
= i 8]
0 o 3 100
>> draw(w*m y x) )
| fx >> ,
€ 40?253 100 a 100 2008
- FTOITAWTINT CIFEAETET

u =
20 40 Amuihhﬁ‘_'hﬁ}u#udw1
-&0 =] =
0 =70
50 10
0 i
>> a

2 = Area A Start(-200,200).End(200.-200)
-200 200 == Location (left,up)
200 =200 <=1 gcation (right.down)
>> b
b = Area B Start(10, -10),End(-10. 10)
10 -10 <= Location (right.down)

-10 10 <= Location (left.up)
¥ 22
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WHFLEF wicpsl

File Edit View Insert Tools

DS E6 | kAR UDR M-

1007

Decktop  Window Help §
20

»

move=@(p,tx ,ty) (Ip(:,1)+tx ,p(:,2)+tyl);

1-
2 - scale=@(p,sx ,sy) ([p(:;1)*sx ,p(:,2)*syl); Map: A
3~  draw=@(p) (plot(pl:,1),p(:,2)));
4- point=@(p) (text(p(:,1),p(:,2), num2str(p(:,:))));
5-  u=(20,40;-60,90;0,-70;50,10;0,01;
6 - a=[-100 100;100 -1001;% map no.l, where start at (-100 100)
1~ b=[-10 10710 -10];% map no.2, where start at (-10 10)
8- da=diff(a):;% find different da(i)=a(i+l)-a(i)
9 - db=diff(b):% find different db(i)=b(i+l)-b(i)
10~ sx=db (1) /da(l) ;sy=db(2) /da(2):% because convert mapl to map2
11 % sx=da(l) /db(l);sy=da(2)/db(2);% if you convert map? to mapl
12 — stepl=move (u, 100,-100)7 shift start of map A into origin (0,0)
13-  step2Z=scale(stepl,sx,sy); scale width = width(map B) /width(map A)
14 -  step3=move(step2,-10,10); height=height(map B)/height(map A)
15~ figure(l) Shift at start of map
16 - draw (u)
17—  figure(2) Map : B
18 - draw (step3);

50

=

Figure 2

Edit View Inset Tools Desktop Window Help
DEds| kN 0DeL- @08 -
10

il

~

5

in

.w:

move=@(p,tx ,ty) ({p(:,1)+tx ,p(:,2)+tyl)¢

1 -
g scale=@(p,sx ,sy) ([p(:,1)*sx ,p(:,2)*syl);
3~ draw=@ (p) (plot(p(:,1),p(:,2))):
g point=@(p) (text(p(:,1),p(:,2), num2str(p(:,:))));
5— u=[20,40;-60,90;0,-70;50,10:0,01:
6= a=[-100 100100 -1001;% map no.l, where start at (=100 100)
I iES b=[9 7;-3 =13]1:% map neo.2, where start at (9 7)
B - da=diff(a):% find different da(i)=a(i+l)-a(i)
G- db=diff(b):% find different db(i)=b{i+l)-b(i)
10 — sx=db (1) /da(l) ;sy=db(2) /da(2) ;% because convert mapl to map2
13 % sx=da(l) /db{l)ssy=da(2)/db(2);% if you convert map2 to mapl
12 — stepl=move (u, 100,-100); 7
13- stE-thscale (stepl, sx,sy) ¢ Ma_p augtertlocation (l?ﬂ’ [l[-l)
4= step3=move (step2, -10,10) ; while map B: start location(right,up)
15 — figure (1)
16 — draw (u)
17 — figure(2)
18 - draw (step3):

-

File Edit View Insert Tools Desktop Window Help

WO dS R [ARODEL-E|0E]

X

File Edit View Insert Tools Desktop Window Help ¥

DS WS SR L- 20|
10

»

o

£ T

=17 <18 18 4
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