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APPENDIX
KONVOLUGSI

A, OPERASH KONVOLUSI

~Sustu pengolshsn Citra untnk menentuhksn kelusran

S g(x) dsri sustn Filter digital untuk suaiu masukan

vang sebsgisn dspst dinystaksn dslsm bentuk integrsl

konvolusi dari respon impuls h{x) sebadsi

g(x)} = f{x) * h{(xy ... A-1
SN o _ _
= j £y h (x-o) da c.o.. A2
-~ )
Dimsns
* adslish operssi konvolusi
h{x) adslsh kernel konveolusi satsu kernel
filter.
o ardslsh varisbel integrasi.
kernel h{x> merupakan susty jendels vang

dioperasikan secarz berdeser pada sinyal masuksn
f(x) dimsns jumlah perkslian kedua fungsi pada
setisp titik merupakan hesil konvolusi  vysng

dinyvstahksn dengan kelusran g(x}.

B. INTEGRAL KOMVOLUSI KONTINU

Konvolusi dari dus fungsi F(x) dsn h(x}

79




dalam bentuk integralnya adalsah

vy
J f(&) h {x~&) dex A-3
-
Gambar 2.9 berikut ini akan menjelazkan mskna

konvolusi diatas.
Fada gambar 2.8 a :Varisbel ¥ dipindah ke dalam variabel o
| ,,f(#),——e—f £(a)
2.9b :Begitu pula untuk fungsi h(x),. variabel -
X dipindah ke variabel «.

(x)  ———— h(a)

[oX]

-9¢ :Bayangan dari h(e) adalah h(-«) dari
pusat ordinat.
2.9d :h(x-a) adalah penyerdehanaan fungsi
hi(-o) dengan pemas%kan variabel x.
2.8e :Untuk setiap harga 'x f(a) dikalikan
dengan h(x-e), hasil tersebut
diintegralkan dari -vN sawmpai v | Inj
berlaku untuk 0 € x € 1 sehingga untuk
selang [0,x] diperoleh P (x)¥h(x) = x/2
dan dilvar selang {0,x] hasilnva 0.
2.9f :Untuk selang f1,2], didapat
TOx*h(x)>=(1-x/2).
Secara keseluruhan dapat dituliskan
| /2 untuk 0<x<1
F(x)¥h(x)= [ 1-x/2 untuk 1<x<2
L 0 untuk lainnysa

Z.92 :Hasil konvolusi diatas.
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o) h{a)
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Gambsyr 2.9. Ilustrssi susbtn konvolusi
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Secars umum ilustrasi integrsl konvolusi melalui
lsngksh-langksh
1. Folding (pembsliksn).
Dismbil baysngan h{(«) pada pusat koordinsat

h-a)

2. Displacement ( pemindahan )}
Pergantiasn héa) dengsn x

¢ hi{x-et}

- (x=e)

3.Multiplication ( perkalimn )

Perkalisn h(#-c} dengan (o)

h({adze ° + E(c)

v
vl

i

- E{oh(x-o)

1 F(e)

X=X -
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4. Integrstion { penggsbungan )
‘Dsersh dibswah hasil dari h(X-c) daﬁ f{ay adslah
nilsi konvolusi pada wakhtuy t.

. y(x)

1-e e daersh baysngsn

(shaded ares)

[ 4
X
Hagil ini dihitung dari
S y(x) = J F(a) h (x-ot) de
t
= J 1 e_(x_a) det - e"‘X(ec‘l}S - e"X[e'-X_l]
o -X

1
oy
1
0]

C. KONVDLUSI. DISKRIT
Konvolusi diskrit didifinisiksn sebagsil Jumlshan
vang ditnlisksn

N-1

Y(kXo) = ) g(i¥e) h(k-idde ... A-5

0

Dimsna g(kXo) dan h{kXe) adalah Fungsi periodik
“dengsn periods W

g(kXe) = g[( k+r R ) XO] r = 0,+1,+2,.. ....A-B
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h(k¥e) = h[( k +r N ) XO] r = 0,+1,+2,.. ....A-7

Konvolusi diskrit dituliskan sebagai:

yv(k¥Xo) = g(k¥oe) ¥ h(kXe)

- D.--_--KONVOLUSI -DUA DIMERNST . .
Untuk menghitung konvolusi dua dimensi

dalam bentuk integarl konvolusi sebagal

Y(i,j}=J [f(d;ﬁ)h(i—&,j—ﬁ)dadﬁ ..... A-9
= £(i,3) * h{(i,3)

Paca konvolusi diskrit untuk dua dimensi £(1i,])
dan h(i,3j) merupakan larik ( array ) AxB dan CxD. SBeperti
pada-satu dimensi, larik ini mémpunyai perioda MK dalam
arah x dan perioda N dalam arah v.

Bila dipergunakan fe(i,j) dan he(i,j) sebagail

berikut:

(1,30 ; O<x<A-1 dan O<y<B1l
fe(i,j) = [ : ’
0 s ASx<€M-1 dan Bsy<N-1
' h{i,3> ; D=x<C-1 dan O=y<D-1
h(i,j> =
E 0 ; C€x<H-1 dan D<y<HK-1

maka konvolusinyva adalah :
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H~-1 H-1 B
Z Z fe(i,j}he(i-—a,j:—{?} ...... A-11
i=0 =0 -

Dimans

i

il
pack
oSl
=

i
ot

3= 1,2, 0000, N-1

Penggunasn teorems konvolusil shkan  lebih Jelas
pada tecorems pencuapliksn. Dan jugs akan lebih mudah
menghitung konvolusi diskrit, skan lebih efiéien‘ dengan
menghitung transformassi Fourier masing-masing fungsi dari

pads menghitung secsra lsngsung seperti pada persamaan

.diatas.
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PROGRAM TEKSTUR;

USES

" CRT,GRAPH;

VAR
1,J,GD,GH : INTEGER;
TIK: ARRAY[1..100] OF BYTE;
BEGIN
-GD:=CGACO;GM :=CGACD;
INITGRAPH(GD,GH, "’ );
SETGRAPHMODE (CGACD);

for i:= 1 to 3000 do begin
puipixel(random(100),rsndom{ 100}, L};end;

for i:= 1 to 3000 do begin
putpixel(randon(1003+100, randon(100},2)end;
for i:= 1 to 3000 do begin
putpixel(randon(100)+200, randon(100),3);end;

FOR I:= 1 TO 100 DO BEGIN

FOR J := 1 TO 100 DO BEGIN
PUTPIXEL(T,J+100,1);END;END; .
FOR I:= 3 TO 100 DO BEGIN |

FOR J := 1 TO 100 DO BEGIN
PUTPIXKEL(I+100,J+100,2); END; END;
FOR I:= 1 TO 100 DO BEGIN

FOR J := 1 TO 100 DO BEGIN
PUTPTXEL(I+200,J+100,3); END;END;
REPEAT UNTIL KEYPRESSED;
CLOSEGRAPH;
END.
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PROGRAM CITRA III;

uses
graph,crt,printer;

var
i,gd,gm,j:integer; .

~tik: array[l..100,1..1001 of byte;

begin

- gd:zcgac2;gm:=0:; . _
'initgraph(gd,gm,””};Seggraphmbde(cgédﬁjj'
for i:= 1 to 30000 cdo begin D
putpixel(random(100),random(lOD),random(4)); end ;

for i:= 70 to 90 do begin putpixel(l1l,i,2) ; end;
for i:= B8 to 80 do begin putpixel(3,i,2) ; end:
for i:= B7 to 90 do begin Putpixel(5,i,2) ; end;
for i:= 87 to 90 do begin putpixel(7,1,2) ; end:
for i:= 66 to 90 do begin_putpixel(g,i,Z} ; end;
for i:= B5 to 90 do begin putpixel(11,i,2); end;
'for i:= 65 to 80 do begin putpixel(13,1,2); end;
for 1:= 43 to 47 do begin putpixel(13,i,3); end;
for i:= 64 to 90 do begin putpixel(15,i,2); end;
for i:= 42 te 47 do begin putpixel(15,1,3); end;
for 1:= 25 to 32 do begin putpixel(15,i,3); end;
for i:= B3 to 90 do begin Putpixel(17,1,2); end;
for.i:: 42 to 51 do begin putpixel(17,i,3); end;
for i:= 18 to 38 do begin putpixel(17,i,3); end;
for i:= 62 to 90 do begin putpixel(19,i,2); end;
for i:= 13 to 55 do begin rutpixel(19,i,3); end;
for i:= 681 to 90 do begin putpixel(21,i,2); end;
for i:= 11 to 57 do hegin putpixel(21,1i,3); end;
far i:= 80 to.QD do begin putpixel(23,i,2); end;
for i:= 10 to 38 do begin putpixel(23,1i,3); end:
for i:= 53 to 58 do begin putpixel(23,i,3); end;
for i:= 539 to 80 do begin putpixel(ZS,i,E); end;

for i:= 7 to 32 do begin putpixel(25,1,3); end;
pntpixel(27,39,1); '

for i:= B3 to S0 do begin putpixel(27.1i,2); end;
fdr i:= 7 to 27 do begin putpixel(27,1,3); end;

3]
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putpixel (29,37, 1);
putpixel(29,43,1%;
‘For i:= B85 to 90 do
for i:= 5 to 25 do
putpixel(31,36,1%;
for i:= 41 to 44 do
for i:= 87 to 80 do

for i:=H 1o 23 - do-

putpixel(33,36,1);
for i:= 40 to 45 do
for i:= 70 to 90 do
for i:= ¢ to 22 do
putpixel(35,38,1);
for i:= 40 to 45 do
for i:= 71 te 90 do
for i:= 4 to 21 do
‘putpixel(37,37,1);
for i:= 41 to 44 do
putplixel(37.,42,13;

for i:= 59 to B1 do
for i:= 72 to 80 do
for i:= 3 to 21 do
for i:= 58 Lo BZ don

rutpixel(39,50,1);
putprixel(39,53,1);
for i:= 73 to 80 do
for i:= 3 to 21 do
putpixel(41,53,1);
for i:= 73 ko 890 do
for i:= 3 to 20 do
for i:= 57to B3 do
putpixel(43,52,1;
for i:= 72 to 90 do
for i:= 4 to 22 do
for i:= 57 to B3 do
putpixel(45,53,13;
for i:= 72 to 990 do
for i:= 4 ta 20 do
for i:= 58 to B2 do

begin
begin

begin
begin

begin

begin

begin

begin

begin
begin
begin

begin
begin
begin

begin

begin

hegin

begin_

hegin
begin

begin

begin

begin

begin-

begin
begin
begin

88

putpixel(29,1,2);: end;
putpixel(28,1,3;: end;

rutpixel(31,1,1); end;
putpixel(31,1,2); end;
putpixel(31,1,3); end;

putpixel(33,1,1); end;
pultpixel(33,1,2); end;
pateixel(33,31,3); end;

putpixel(35,1i,1);end;
putpixel(BS,i,z};end;
putpixel(35,1,3);end;

putpixel(37,1,1);end;

putpixel(37,1,2%;end;
putpixel(37,1i,2);end;
putpixel(37,1,3)end;
putpixel(39,1i,2);end;

putpixel(39,1,2)end;
putpixel(39,1,3);end;

putpixel{dl,i,2);end;
putpixel{41,i,3);end;
putpixel(41,i,2);end;

putpixe1(43,i,2};ena;
putpixel{43,1i,3);end;
putpixel(43,1,2);end;

putpixel(45,1,2);end;
putpixel{45,1,3);:end;
putpixel(45,1i,2);:end;




putpixe1(47,533l);
for i:= 70 to 90 do
for i:= 4 to 20 do
for 1:= 59 to B81 do
putpixel(49,38,1);
for i:= B8 to 90 do
for 1:= 4 to 21 do
for-i:z 40 to 42 do
o pukpixel(51,35,13;.
for i:= 88 to 80 do
for i:= 4 to 20 do
for i:= 40 to 44 do
putpixel(53,35,1);
for i:= 87 to 90 do
for i:= 7 to 21 do
for i:= 39 to 44 do
" putpixel(55,36,1);
for i:= B5 to 90 do
for 1:= 7 to 22 do
for i:= 40 to 43 do
putpixel(h7,37,1);
putpixel(57,41,1);
putpixel(57,42,1);
for i:= 63 to 90 do
for i:= 8 to 23 do
50 to 80 do
for i:= 10 fto 24 do
putpixel(B81,55,3);
for i:= 60 to 80 do
for i:= 12 to 27 do
putpixel(B83,45,3);
putpixel(B63,52,3);
putpixel(63,55,3);
for i:= 81 to 80 do
for i:= 1B %o 42 do
putpixel(65,44,3);
putpixel(65,50,3);
putpixe1(65,52,3);
for i:= B2 to 90 do

for i:

begin
begin
begin

begin
begin
begin

begin

begin

bedin

hegin
begin
begin

begin
begin

begin

begin
begin
begin

begip

begin
begin

begin

bhegin

begin

puntpixeldd?,i,2);end;
putpixel(d47,1,3)end;
putpixel(47,1,2);end;

putpixel(4d9,1,2%;end;
putpixel(49,1,3);end;
putpixel(49,1,1);end;

putpixel(51,1,2);end;
putpixel(51,1,3);end;

putpixel{l,1i,1);end;

patpixel(H3,1,2);end;
putpixel(SS,i,S};end;

putpixel(53,1,1);end;

putpixel(55,1,2);end;
putbpixel(55,1,3);end;
putpixel(SS,i,l};end;

putpixel(57,1,2);end;
pntpixel(57,1i,3);end;
putpixel(59,1,2);end;
putpixel{(59,1i,3);end;

putpixel(B1,1i,2);end;
putpixel(851,i,3);end;

»

putpixel(B3,1i,2);end;

potpixel(83,1,3);endy

putpixel(B85,1,2):end;




for i:= 20 to 40 do begin putpixel(85,1,3);end;
for i: 63 to 90 do begin putpixel(B87,1,2);end;
for i:=z 41 to 47 do begin putpixel(87,1,3);end;
for i:= B5 to 80 do begin putpixel(89,1i,2);end;
for i:= B85 to 90 do begin putpixel(71,i,2);end;
for i:= 87 to 90 do begin pubpixel(73,1,2Z);end;
for i:= B7 to 80 do begin putpixel(75,1,2);end;
For i:= B9 to 90 do begin putpixel(77,1,2)5end;
for -i:= 70 to 90 do begin putpixel(79,1,2);end;
for 1:= 72 to 80 do begin putpixel(Sl,i,Z};end;
for i:= 73 to 90 do begin putpixel(83,i,2);end;
for i:= 75 to 90 do begin putpixel(85,1i,2);end;
for i:= 78 to 90 do begin putpixel(87,1,2);end;
For i:= 77 to 90 do begin putpixel(89,i,2);end;
for i:= 80 to 90 do begin putpixel(90,1,2);end;
foé i:= to 100 do begin
for i:= to 100 do begin
tik[i,d1:= getpixel(i,]);end;end;
for i:= 1 to 100 do begin
for j:= to 100 do begin
if tik{i,3] =1 then
putpixel(i+130,3,1);
if tik{i,31 = 2 then
putpixel(i,i+110,23;
if tik[i1,31 = 3 then
putpixel(i+130,3+110,3);end;end;
repest until keypressed;
closegraph;
end.




PROGRAM CITRA IV;
uses

graph,crt,printer;
var

i,gd,gm,jinteger;

tik: array[1..100,1..100] of byte:

begin
gdi=¢cgac2;gm: =0;

initgraph(gd,gmz,");"setgraphmode(égacﬂ);

for i:= 1 to 30000 do begin.. .
putpixel(random(100),random(100),random(4));end;

for 'i:= 70 to 90 do
for i:= 68 to 90 do
for i:= 67 to 90 do
for i:= 87 to 90 do
for i:= 66 to 90 do
fof"i:: 65 to 80 do
fFor i:= B5 to 90 do
for i:= 43 to 47 do
for i:= 64 to 90 do
for i:= 42 to 47 do
for i:= 25 to 32 do
for i:= 83 to 90 do
for i:z 42 to 51 do
for i:= 18 to 38 do
for i:= 62 to 90 do
for i:= 13 to 55 do
for i:= 61 to 90 do
for i:= 11 to 57 do
for i:= 80 te 90 do
for i:zrlﬂ to 38 do

for i:= 53 to 58 do
for i:= 59 to 90 do
7 to 32 do
putpixel{27,39,1);

for i:= B3 to 90 do
for i:= 7 to 27 ' do

for 1i:

begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin

begin

begin
begin

putpixel(l,i,2)
putpixel(3,1i,2)
putpixel(s,1i,2)
putpixel(7,i,2)
putpixel(9,1i,2)

.
2>
¥
a
2

>

putpixel(11,i,2);
putpixel(13,1i,2);
putpixel(13,1i,3);
putpixel(15,1i,2);
putpixel(15,1,3);
putpixel(15,1i,3):
putpixel(17,i,2):
putpixel(17,1,3);
putpixel(17,1i,3);
putpixel(18,i,2);
putpixel(19.1,3);
putpixel(21,i,2);
putpixel(21,1i,3);
putpixel(23,1i,2);
putpixel(23,1,3);
putpixel(23,1,3);
putpixel(25,1i,2);
putpixel(25,1,3);

putpixel(27,1,2);
putpixel(27,1,3);

g1

end;
end;
end;
end;
end;
end;
end;
end;
end;
end;
end;
end;
end;
end;
end ;
end
end;
end ;
end ;
end;
end ;
end;

end;

end;

end ;




" for i:=

putpixel(29,37,13;

putpixel 29,43, 1;

B85 to 90
5 to 25

putpixel(31,36,1);

1o

for i:= do

for i:= 41 to 44 do
For i:= 87 Lo 90 do
for 1:=-5-t0 23 do
putpixel(33,36,1);
for i:= 40 to 45 do
for i:= 70 to 80 do
for 1:= 4 to 22 do
putpixel(35,36,1);
for i:= 40 Lo 45 do
for i:= 71 %o 80 do
for i:z 4 Lo 21 do
" putpixe1(37,37,1);
for i:= 41 to 44 do
putpixel(37,42,1%;
for i:= B9 to 81 do
for i:= 72 to 90 do
for i:= 3 to 21 do
for i:= 58 to B2 do

putpixel(39,50,1);
putpixel{(39,563,1);
73 to 890
3 to 21
pntpixel(dl, 53, 1Y;

for i: do

I

for i: “do

for i:= 73 to 90 do
for i:= 3 to 20 do
For i:= B7to 83 do
putpixel(43,52,1);

for i:= 72 to 90 do
for i:= 4 o 22 do

for i:= 57 to B3 do
putpixel(45,53,1);

For ir= 72 to 90 do

4 to 20 do
58 to B2 do

for i:=

for i:=

begin

begin

begin

begin

begin-

begin
begin

begin

bedin
begin

begin
begin

begin
bedin
begin
begin

begin

begin

begin
begin
begin

begin
begin
begin

[y
3]

m m |
[
pan JRes

o
)
-
=

putpixel(29,1,2);
putpixel(29,1i,3%;

putpixel(31,1i,1);
putpixel(31,1,2);

puatpixel(31,1,3);

putpixel(33,1,1);
putpixel(33,1,2);
putpixel(33,i,3);

end ;

end ;

end ;
end ;

end;

end;
end ;

end;

puatpixel(35,1,1%;end;

patpixel(35,1,2);end;

ratpixel(35,1,3);end;

putpixel(37,1,1Y;end;

putpixel(37,1,2);end;

putpixel{(37,1,2;end;

puatpixel(37,1,3);;end;

putpixel(39,1,2):end;

pntpixel(39,1,2);end;

putpixel(39,1,3);end;

patpixel{dl,i,2);end;
putpixel(4i,1,3);end;

putpixel(d41,i,2);end;

putpixel(43,1,2);end;

putpixe1(43?1,3};end;

putpixel(43,i;2};end;

putpixel(45,1,2Y;end;

putpixel(45,i,3);end;

putpixel{45,31,2):end;




putpixel(47,53,13;
:for i:= 70 to 30 do
for i:= 4 to 20 do
59 to B1 do
pubtpixel(49,36,1%;
for i:= B8 to 90 do
for i:= 4 to 21 do
“for 1:= 40 to 4Z2-do
- potpixel(51,35,1);
for i:= 68 to 90 do
for i:= 4 to 20 do
40 to 44 do
putpixel(53,35,1};
CFor i:= 87 to 90 do
for i:= 7 fto 21 do
39 to 44 do
Cputpixel(55,36,1);
65 to 90 do
for 1:= 7 to 22 do
40 to 43 do
putpixel(57,37,1);
puipixel(57,41,1%;
putpixel(57,42,1);

for 1i:

3

for i:

D

H

for 1i:

D

for 1i:

for i:

for i:= 83 to 90 do
for 1:= 8 to 23 do
For i:= 80 to 90 do

for i:= 10 to 24 do
putpixel(61,55,3);
for i:= B0 to 80 do
for i:= 12 to 27 do
putpixel(B83,45,3);
pitpixel(63,52,3);
putpixel(63,55,3);
for i:= 61 to 90 do
for i:= 16 to 42 do
putpixel(65,44,3);
putpixel(B5,50,3);
putpixel(B85,52,3);
for i:= B2 to 80 do

begin
begin
begin

begin
begin
begin

begin
begin
begin

begin
begin

begin

begin
begin

begin

begin
"begin
begin

begin

begin
begin

begin

béegin’

begin

putpixel(4d?,1,2);end;
pntpixel(47,1,3);end;
putpixel(47,1i,2);end;

putpixel(49,1,2);end;
patpixel(49,1,3);end;
pntpixel(49,1,1);end;

putpixel(5l,1,2);end;
putpixel(51,1i,3)end;
pubpixel(bl,3i,1);end;

putpixel(53,1,2);end;
putpixel(53,1,3);end;
putpixe1(53,i,l};end;

putpixel(55,1,2);end;
putpixel(55,1,3);end;
putpixel(b5,1,1);end;

putpixel(b7,1,2);end;
putpixel(57,1,3);end;
putpixel(59,1i,2);end;
putpixel(59,1i,3);end;

putpixel(B1,i,2);end;
pptpixel(81,1,3);end;

LY

putpikel(BB,i,Z);end;
putpixel(B83,1,3);end;

putpixel(B65,1,2);end;




for
for
for
for
for

for

For
for

. for.

For
for
for
for

for

for

for i:

for 3:

for i:

for 3:

[0

e

TR TR E U O L o

R

20
63
41
B5
56
87
67

:= B9
70

72
73
75
76
7
80

1 to

1 to

1 to
1 to

if

if

if

if

if

if

repeat until

end ;

‘closegraph;

to
to
to
to
to
to

to

“+to

to
Lo
to

to

40
S0
47
90
90
S0
20
g0
a0
30
g0
80
80
a0
80

do
do
do
do
do
do
do
do
do
do
do
do
do
do

do

begin
begin
begin
bedin
begin
begin
begin

begin

begin

begin
begin
begin
begin
begin

begin

100 do begin
100 do begin _
Eik[i,4):= getpixel(i,i);end;end;
100 do begin
100 do begin
tikfi,J)

Lik{i,3]

tik[i, 3]

tik[1,3]

tikf{i,j]

putpixel(65,1i,3);end;
putpixel(87,1,2);end;
putpixel(B87,1,3);end;
putpixel(698,1,2);end;
putpixel(71,1,2%;end;
pntpixel(73,1,2);end;
putpixel(75,1,2);end;
putpixel(77;1,2);end;
putpixel(79,1,2);end;
putpixel(81,1i,2);end;
putpixel(83,1,2);end;
putpixel(85,1,2);end;
putpixel(87,1,23;end;
putpixel(88,1i,2);end;
pntpixel(80,1,2);end;

= 1 then
putpixel(i+130,3,1) ;
= 2 then
putpixel(i+l30,j,2};
= 2 then
putpixel(i,j+110,2};
= 3 then
patpixel(i,j+110,3);
tik[i,3] _
putpixeldi+130,3+110,15;

= 3 then
putpixel(i+130,j+110,3);end;end;

keypregssed;

= 1
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PROGRAM CITRA V;

uses

araph,crt;

var

i,gd,gm,j:integer;

tik:

begin

gd:=cgac2;gm:=0;

”initgraph(gd,gm,f

array[l..lOO,l..lOO] of byte;

ﬂ);setgraphmnde(cgacO);

for i:= 1 to 30000 do begin

_bufhikel(random(lOO),random(lOO),

far
for
for
for
far
for
for
for
for
for
for
Tor
far
for
for
for
far
far
for
for
far
for

Tor

i

s

i

i

for i:

I

)

I

70
&8
&7
&7
=Y

65

&3
43
&4
42
23
&3
42
18
&2
13
a1
11
&0
10
33
89

to
to
to
to
to
to
to
to
to
to
to
to
ta
to
to
to
to

tD‘
tof

to
to
to

0
70
F0
20
20

0

90
47
20
47
32
70
51
38
20
55
90
57
90
38
5S¢
90

7 to 32
putpixel(27,39,l);

for ir= 63 to 90 do
7 to 27

do
do
do
do
do
do
do
gdo
do
do
do
do
da
do

do

do

begin
begin
begin

begin

begin

begin
begin

begin

begin

begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin

begin

begin

begin

Putpixel(1,i,2)
Putpixel(3,i,2)
putpixel(5,1,2)
Putpixel(7,i,2)
putpixel(9,i,2)

.
1
.
5
.
»
.
5

-
¥

putpixel(ll,i,Z);

putpixel(lS,i,E);

putpixel(lé,i,S);

putpixel(lﬁ,i,E);

putpixel(lS,i,S);

putpixel(lS,i,S);

putpixel(l?,i,E);

putpixel(l?,i,S);

putpixel(l?,i,S);

Putpixel(19,i,2);

PULPixel(19,1,3);

putpixel(21,i,2);

putpixel(?l,i,S);

putpixel(ES,i,2);

putpixel(23,i,3);

putpixe1(23,i,3);

PUtpixel(25,1,2);

putpixe1(25,i,3);

putpixel(Z?,i,Z);

putpixel(27,i,3);

2?5

random(4)) ;end;

end;
End;
end ;
end;
end
end ;
end ;
end;
end ;
end ;
end;
end;
end;
end;
ehd;
end 3
end ;
end s
end ;
end;
end ;
end;

end;

end;

end;




ptpixel(29,37,1);

;putpixel(29,43,1);

for i:= B to 80 do
for i:= 5 ko 25 do
putpixel(31,36,1;

Tor i:= 41 to 44 do

for i:= B7 to 90 do
For i:r= 5 to 23 do
1(33,368,1);

putpix

{I

for i:= 40 Lo 45 do
for i:= 70 to 90 do
for 1:= 4 Lo 22 do
putpixel(35,36,1);

for i:= 40 to 45 do
for i:= 71 to 90 do

_for 1i:= 4 to 21 do

putpixel(37,37,1);
for i:= 41 to 44 do
putpixel (37,42,1);
for i:= 59 to B1 do
72 to 90 do
for i:= 3 to 21 do
for 1:= 58 Lo B2 do
putpixel(39,50,1);
putpixel(39,53,1);
for i:= 73 to 90 do
3 to 21 do
putpixel(41,53,1);
for i:= 73 to 80 do
for i:= 3 to 20 do
57to B3 do
putpixel(43,52,1%;
for i:= 72 to 80 do
for i:= 4 to 22 do
for i:= 57 to B3 do
putpixel(45,53,1);
For i:= 72 to 90 do
for i:= 4 to 20 do
for i:= 58 to B2 do

for 1i:

for 1:

for i:

begin

begin

begin
begin

begin

begin
begin

begin

begin
begin

begin

begin

begin
begin
begin

begin

begin
begin

begin
begin
begin

begin
begin

begin

begin
begin
begin

g8

pntpixel(29,1,2); end;
putpixel(29,1,3); end;

€

rick ;
putpixel(31,i,2); end;

rutpixel(31,31,1);
puttpixel(31,1,3); end;

putpixel(33,1i,1); end;
putpixel(33,1i,23; end;
putpixel(33,1i,3); end;

putpixel(35,1i,1);end;
pukpixel(35,1i,2);end;
putpixel(35,1,3):end;

putpixel(37,1i,1);end;

putpixel(37,1,2);end;
pntpixel(37,1i,2);end;
putpixel(37,1,3);end;
pubpixel(39,1i,2);end;

putpixel(39,1i,2);end;
putpixel(39,1i,3);end;

putpixel(41,1,2);end;
putpixel{(41,i,3);end;
putpixel(4l,i,2);end;

putpixel(43,1,2);end;
putpixel(43,1i,3);end;
putpixel(43,1,2);end;

putpixel(éS,i,Z);end;
putpixel{45,i,3);end;
putpixel(45,1i,2);end;




putpixel(47,53,1);

for 1:= 70 to 890 do
for i:= 4 to 20 do
for i:= 58 Lo 861 do
putpixel(49,36,1);

for i1:= BY %o 90 do
for i:= 4 to 21 do
for i:= 40 to 42 do

putpixel(51,35,1);

for i:=-B88 to 80 do
for i:= 4 to 20 do
for 1:= 40 %o 44 do
putpixel(H3,35,1);

87 to 80 do
for i:= 7 to 21 do
for i:= 39 to 44 do
putpixel(55,36,1);

for 1i:

for i:= B5 to 20 do
For i:= 7 to 22 do
for i:= 40 to 43 do

putpixel(D7,37,1%;
putpixel(57,41,1};
putpixel(57,42,1);
for i:= 63 to 80 do
for i:= 8 to 23 do
for i:= 80 to 90 do
10 to 24 do
putpixel(B81,55,3);
for i:= 80 fto 90 do
for i:= 12 te 27 do
putpixel(63,45,3);
putpixel(63,52,3);
putpixel(63,55,3);
for i:= Bl to 90 do

for i:

-+ For 1:= 1B to 42 do

putpixel(865,44,3);
putpixel(B5,50,3);
pntpixel(B85,52,3%;
for i:= B2 to 90 do

begin
begin

bhegin

hegin
begin

begin

begin
begin

begin

hegin
begin

begin

begin
begin

begin

begin
begin
begin

begin

begin

begin

begin

begin

‘begin

97

putpixel(47,1,2);end;
putpixel(47,3i,3);end;
putpixel(d?,i,2};end;

putpixel(49,1,2);end;
pubtpixel(d49,1i,3);end;
putpixel(48,i,1);end;

putpixel(5l,1,2});end;

putpixel(Sl,i,B};end;
pubtpixel(5l,i,1);end;

putpixel(53,1,2);end;
putpixel(b3,i,3);end;
putpixel(53,i,1);end;

putpixel(5H5,1i,2);end;
putpixel(b5,1,3);end;
putpixel(H5,31,1);end;

putpixel(57,1,2);end;
putpixel(57,1,3);:end;
putpixel(58,1i,2);end;
putpixel(59,1,3%;end;

pntpixel(B8l,1,2);end;
pntpixel(6l,1,3);end;

putpixel(63,i,2};end;
putpixel(B3,1i,3);end;

putpixel(B65,1,2);end;




for
for
for
for
for
for
for
CFor
- forx
for
for
for
for
for

for

for i:

for j:

for i:

for 3:

e

Poe pedn e R R e B ps pe pee M

20

53 to

41
B85
5151
B7

BY
69

70
72
73
75
76
77
80

Lo
to
to

40 do begin putpixel(B5,1,3);end;
90 do begin pubtpixel(B7,1,2};end;
47 do begin putpixel(87,1,3);end;
90 do begin putpixel(6%,1,2);end;
90 do begin putpixel(71,i,2);end;
90 do begin pulpixel(73,1i,2);end;
90 do begin putpixel(75,1,2);end;
90 do begin putpixel(?7,1,2);end; -

90 do begin pubtpixel(79,1,Z2);end;

90 do begin putpixel(81,1i,2);end;
90 do begin putpixel(SS,i,z};end;
90 do begin pubtpixel(85,1i,2);end;
90 do begin putpixel(87,1,2);end;
90 do begin putpixel(89,1i,2%;end;
90 do begin putpixel(80,1i,2);end;

o 100 do begin

1 to 100 do begin

Eik[i,3]:= getpixel(i,j);end;end;
to 1080 do begin -
to 100 do begin

if tik{i,3] >=0 then

putpixel(i+100,3,tik{i,33+1);
putpixel(i+200,3,51k[1,31+2);
pntpixel(i;j+100,tik{i,31+3);
putpixel(i+100,3+100,£ik[3,31-1);
putpixel(i+200,3+100,£ik[3,31-2);end;end;

repest until kevpressed;

closegraph;

end.
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PROGRAK CITRA VI;

uses

graph,crt;

var

i,gd,gm,j:integer:
tik: array[1..100,1..100] of bvte;

begin

gd:=cgacZ;gm:=0;

—initgraph(gd,gm,");setgraphmode(cgab@);
Cfor i:= 1 to 30000 do begin
putpixel(random(lﬂﬂ),random(lOD),random(4));end;

for i:= 70 to 90 do
for i:= 68 to 90 do
for i:= 67 to 90 do
for i:= 67 to 80 do
for i:= 86 to 80 do
for i:= 865 to 90 do
for i:= 65 to 890 do
for i:= 43 to 47 do
for i:= B4 to 90 do
for i:= 42 to 47 do
for i:= 25 to 32 do
for i:= B3 to 90 do
for i:= 42 to 51 do
for 1:= 18 to 38 do
for i:= 62 to 90 do
for i:= 13 to 55 do
for i:= 81 to 90 do
for i:= 11 to 57 do
for i:= 60 to 90 do
for i:= 10 to 38 do
for 1:= 53 to 58 do
for i:= 58 to 90 do
for i:= 7 to 32 do
putpixel(27,39,1);

for i:= 83 to 80 do
for i:= 7 to 27 do

begin
begin
begin
begin
begin
begin

begin

begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin

begin
begin

putpixel(l,i,2)
putpixel(3,1i,2)
putpixel(5,1i,2)
putpixel(7,1i,2)
putpixel(9,i,2)

»
H
.
>
>
.
3

.
)

putpixel(11,1i,2);

putpixel(13,1i,2);

putpixel(13,i,3);

putpixel(15,1,2);

putpixel(15,i,3);
putpixel(15,1,3);
putpixel(17,i,2):;
putpixel(17,i,3);
putpikel(l?,i,3);
putpixel(19,1,2);
putpixel(19,1i,3);
putpixel(2i,1,2);
putpixel(21,1i,3);
putpixel(23,1,2);
putpixel(23,1,3);
putpixel(23,1i,3);
putpixel(25,i,2);
putpixel(25,1i,3);

putpixel(27,1,2);

putpixel(27,i,3);

.99

end;
end ;
end ;
end;
end ;
end;
end ;
end;
end;
end ;
end;
end;
end ;
end ;
end;
end;
end ;
end;
end;
end ;
end;
end;
end;

end:

end;




putpixel(29,37,1%;
pukpixel(29,43,1);

“for i:= B85 to 90 do

for i:= 5 to 25 do
putpixel(31,36,1);
for i:= 41 to 44 do

for .i:z B7 to 90 do

for i:z= 5:to 23 do

putpixel(33,36,1);

for i:= 40 to 45 do
for i:= 70 to 90 do
for i:= 4 to 22 do
putpixel(35,36,1};

for i:= 40 to 45 do
71 to 90 do
for i:= 4 to 21 do

for i:

‘putpixel(37,37,1);

for i:= 41 to 44 do
putpixel (37,42, 15;
59 o Bl do
72 to 90 do
for i:= 3 to 21 do
for i:= 58 fto 82 do
putpixel(39,50,1%;
putpixel(39,53,1);
for i:= 73 to 90 do
3 to 21 do
putpixel(41,53,1);
for i:= 73 to 90 do
for i:= 3 to 20 do
for i:= b7to B3 do
pubpixel(43,52,1);
for i:= 72 to 90 do
for i:= 4 1o 22 do
for i:= 57 to B3 do
putpixel(45,53,l};

for i:

3

For 1i:

for i:

for i:= 72 to 80 do
for i:= 4 to 20 do
for i:= 58 to BZ do

begin
begin

begin
begin
begin

begin

begin

begin

begin
begin
begin

begin
begin
begin

begin
begin

begin

begin

begin
begin

begin

begin
begin

‘begin

begin
begin
begin

100

putpixel(28,1i,2);
putpixel(29,3i,3);

putpixel(31,1,1);
pubtpixel(31,i,2);

putpixel(31,1,3);

putpixel(33,1,1);
pntpixel(33,1,2);
putpixel(33,1i,3);

end;
nd;

]

end;
end ;

end ;

@

nd;
nd
nd;

o}

o

putpixel(35,1i,1);end;

pntpixel(35,1i,2);e

nd;

putpixel(35,1,3);end;

putpixel(37,1i,1);end;

putpixel(37,1,2);end;

pntpixel(37,1,%2);e

1l ;

putpixel(37,1i,3);end;

putpixel(39,1,2);e

nd;

putpixe1(39,i,2);end;

putpixel(38,1,3);e

nd;

putpixel(41,i,2);end;

putpixel(dli,i,3);e

nd ;

putpixel(41,1,2);end;

potpixel(43,1i,2);end;

putpixel(43,1i,33;e

nd;

putpixel(43,1,2);end;

putpixel(45,i,2);end;

putbixel(45,i,3);e

nd;

putpixel(45,i,2);end;




putpixel{47,53,1);

for i:= 70 to 90 do
for i:= 4 to 20 do
for i:= 59 to B1 do

putpixel(48,368,1);

for 1:= 69 to 90 do
for i:= 4 to 21 do
for i:= 40 to 42 do

putpixel(51,35,1);
for i:= B8 to 90 do

D

for i:= 4 to 20 do
for i:= 40 to 44 do
putpixel(hH3,35,1);

For i:= B7 to 90 do

for i:= 7 to 21 do
for i:= 39 to 44 do
putpixel(55,38,1);
for i:= B3 to 90 do
for i:= 7 %o 22 do
40 to 43 do
puipixel(57,37,1);
putpixel(57,41,1);
putpixel(h7,42,1);
63 to 80 do
for 1i:= 8 o 23 do
B0 to 80 do
for 1:= 10 to 24 do
putpixel(B81,55,3);
for i:= 80 to 80 do
for i:= 12 to 27 do
putpixel(63,45,3);
pubpixel(63,52,3);
putpixel(63,55,3);
for i:= 61 to 90 do
168 to 42 do
putpixel(65,44,3);
putpixel(85,50,3);
putpixel(65,52,3);
for i:= B2 fto 90 do

I

for i:

for i:

1

for i:

for 1:

begin

begin

begin

begin
begin

begin

begin
begin
begin

begin
begin

begin

begin
begin
begin

begin
begin
begin

begin

begin
begin

begin
hegin

begin

101,

puatpixel(d47,1,2);;end;
putpixel(d?,i,3);end;
putpixel(47,1i,2);end;

putpixel(49,1i,2);end;
putpixel(49,3i,33;end;
pubtpixel(49,1i,1);end;

matpixel(51,1,2):end;
putpixeli(bl,i,3);end;
puatpixel(hHl,i,1);end;

putpixel(H3,1i,2);end;
putpixel(53,1i,3);end;
putpixel(53,1i,1);end;

putpixel(hb,i,2);end;
putpixel(55,1,3};end;
pubtpixel(55,1,1);end;

putpixel(57,1,2);end;
putpixel(57,1,3};end;
putpixel(58,1,2);end;
putpixel(59,1,3);end;

putpixel(B61,i,2):end;
putpixel(81,i,3);end;

L Y

putpixel(B63,1i,2);end;
putpixel(B3,1,3);end;

putpixel(BH,1,2);end;




i:= 20 to 40 do begin putpixel(85,i,3}ﬁend;

for i

For 1:= B3 to 90 do begin putpixel(87,1i,2);end;
for 1:= 41 to 47 do begin putpixel(87,1,3);end;
for 1:= B5 to 80 do begin putpixel(69,1,2)5end;
for 1:= 68 to 90 do begin putpixel(71,1i,2):end;
for 1:= BY to 90 do begin putpixel(73,1i,2);end;
for i:= 67 to 80 do begin putpixel(75,1,2);end;
for i:= B9 to 90 do begin putpixel(77,i,2):end;
for i1:= 70 to 80 do begin putpixel(79,1,2);end;
for i:= 72 to 90 do begin putpixel(81,i,2);end;
for 1:= 73 to 90 do begin putpixel(83,i,2);end;
for i:= 75 to 80 do begin putpixel(85,i;2};end;
for 1:= 76 to 90 do begin putpixe1(87,1,2};endj
for i:= 77 to 90 do begin putpixel(89,1i,2);end;
for i:= 80 to 90 do begin putpixel(90,i,2};end;

for i:= 1 to 100 do begin

for 3:= 1 to 100 do begin

' Lik{i,3]:= getpixel(i,i);end;end;

for i:= 1 to 100 do begin

for j:= 1 to 100 do begin

if tikli,J] >»>=0 then

"putpixel(i+100,3,t1k{i,31-3);
putpixel(i+200,3,tik[1,31%2);
putpixel(i,3+100,tik{i,j]%3);
putpixel(i+100,3+100,tik{i,j] div 2);
putpixel(i+200,3+100,tik{i,3] div 3);end;end;

repeat until keypressed;

closegraph;

end .




PROGRAM CITRA VII;

uses

graph,crt;

var

i,gd,gm,j:integer;
tilk.dat: array[1..100,1..100) of byte:

begin

gd::cgacz;gm::O;

_initgraph(gd,gm,

"};setgraphmodechacO);

for i:= 1 to 30000 do begin

putpixel(random(100),random(100),random(4));
for i:=

for
for
for
for
for
for
for
for
for
for
fTor
for
for
For
for
for
for

for

for:
far.

for

for:

i:
i

i

[WH

ot T TR SR P PP

i:

e O T Sl = LN ST U

70
68
&7
57
66
65
85
43
64
a2
25
63
42
18

82

13
61
11
B0
10
53
58

Lo
to
to
Lo
to

to ¢

to
to
to
tao
to
to
ta
to
to
tao
to

to
to
to

to
to

aa
g2a

38
a0
55
890
a7
g0
38
56
g0

7 to 32
putpixel(27,39,1);

for i:= 83 to 90 do
for i:= 7 to 27

do
clo
do
do
do
do
do
do
do
do
do
do
do
do
do
da
do
do
da
do
do
do
do

do

begin
begin
bhegin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin

begin
begin

putpixel(l,i,2)
putpixel(3,i,2) ;
Putpixel(5,i,2) ;
putpixel(7.1i,2) :
putpixel(8,i,2) ;
putpixel(11,1i,2);
Putpixel(13,i,2);
putpixel(13,1i,3);
putpixel(15,1i,2);
putpixel(15,i,3);
putpixel(15,i,3);
putpixel(17,1i,2);
putpixel(17,1,3);
Putpixel(17,i,3);
putpixel(lg,i,E);
putpixel(19,i,3);
putpixel(21,i,2);
putpixel(21,i,3);
putpixel(23,i,2);
putpixel(23,i,3);
putpixel(23,1,3);
pPutpixeli(25,1i,2);
putpixel(25,i,3);

putpixel(27,1i,2);
putpixel(27,i,3);
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end ;




for i:= B5 to 90 do
for i:= 5 to 25 do
putpixel(31,36,1;

for i:z 41 to 44 do
for i:= B7 ko 90 do
for i:= 5 to 23 do

putpixel(33,36,1);

for ir= 40 to 45 do
. For 1:= .70 %o 90 do
for i:= 4 to 22 do
putpixel(35,36,1);

for i:= 40 to 45 do
for i:= 71 to 90 do
for i:= 4 to 21 do
putpixel(37,37,1);

for i:= 41 to 44 do
putpixel(37,42,1);

for i:= 59 to 81 do
for i:= 72 to 90 do
for i:= 3 to 21 do
58 to B2 do
putpixel(39,50,1);

For i:= 73 to 90 do
for i:= 3 to 21 do
putpixel(41,53,1);

73 to 90 do
for i:= 3 to 20 do
for i:= 57to 83 do
putpixel(43,52,1);

for i:= 72 to 90 do
for i:= 4 to 22 do
for i:= 57 to B3 do

for i:

for i:

putpixel(45,53,13;

for i:= 72 to 80 do
for i:= 4 Lo 20 -do
for i:= 58 to BZ do
pubpixel(47,53,1);

for i1:= 70 to 80 do
for i:= 4 to 20 do

begin

begin
hegin
begin

begin

begin

begin

begin

begin
begin

begin

begin

begin
begin
begin

begin

putpixel(29,1,2); end;
nd;

<D

putpixel(28,1,3);

putpixel(31,1i,1); end;
putpixel(31,1,2); end;
putpixel(31,1,3); end ;

putpixel(33,1,1); end;.
pubpixel(33,1,2); end;

putpixel(33,1,3); end;

putpixel(35,1,1);end;
putpixel(SS,i,Z};end;
putpixel(35,1i,3);end;

putpixel(37,i,1);end;

putpixel(37,1,2);end;
putpixel(37,1,2);end;
putpixel(37,1,3);end;
putpixel(39,1,2);end;

putpixel(39,53,1);

begin
begin

begin
begin
begin

begin
begin

begin

begin
begin
begin

begin

begin

104,

putpixel(38,i,2);end;
putpixel(39,1,3);end;

putpixel(41,1,2);end;
putpixel(41,i,3};end;
putpixel(41,1,2);end;

pntpixel(43,1,2);end;
putpixel(43,1i,3);end;
putpixel(43,1i,2);end;

putpixel(45,1i,2);end;
putpixel(45,1,3);end;
putpixel(45,1,2);end;

putpixel(47,1,2);end;
putpixel(47,i,3};end;




for i:= 58 to B1 do
putpixel(49,36,1);

fgr i:r= 69 to 90 do
for i:= 4 to 21 do
for i:= 40 to 42 do
putpixel(51,35,1};

for i:= 88 to 90 do
for i:= 4. o 20 do
for i:= 40 to 44 do
putpixel(53,35,1);

for i:= B87 to 80 do
for i:= 7 %o 21 do
For i:= 39 to 44 do

putpixel(55,36,1);
for 1:= 85 to 90 do
for i:= 7 to 22 do

for i:
putpixel(57,37,1);
putpixel(57,42,13;

for i:= 83 to 90 do
for 1i:= 8 to 23 do
for i1:= B0 to 90 do
for i:= 10 Lo 24 do
putpixel(B1,55,3);
for i:= B0 to 90 do
for i:= 12 to 27 do
putpixel(63,45,3);
putpixel(63,5b,3);
for 1:= 61 to 80 do
for i:= 168 Lo 42 do
putpixel(85,44,3);
putpixel(Bb,0H2,3);
for i:= B2 to 90 do
for i:= 20 to 40 do
-for i:= B3 fo 80 do
For i:= 41 to 47 do
For i:= B85 to 90 do
for i:= B8 to 90 do
for i

1= B7 to 90 do

40 to 43 do

bedgin

begin
begin

begin

begin
begin

‘begin

begin
begin
begin

begin
begin
begin

pntpixel(47,1i,2);end;
putpixel(49,1i,2);end;
pntpixel(48,1i,3);end;

putpixel(498,i,1);end;

putpixel(51,1,2);end;

,putpixe1(51,1,3};end;r

putpixel(51,i,1)send;

putpixel(53,1i,2);end;
putpixel(53,1,3);end;
putpixel(53,i,1);end;

putpixel(55,31,2);end;
putpixel(55,1,3);end;
putpixel(55,1i,1);end;

putpixel(57,41,17;

begin
begin
begin
begin

begin

begin

putpixel(57,1,2);end;
putpixel(57,1i,3);end;
putpixel(59,1,2);end;
putpixel(59,1,3);end;

putpixel(81,1i,2);end;
putpixel(Bl,1,3);end;

putpixel(B3,52,3);

begin

begin

putpixel(B63,1i,2);end;

putpixel(B63,1i,3);end;

putpixel(65,50,3);

begin
begin
begin
begin
begin
begin
begin

105,

putpixel(65,i,2)jend§
putpixel(B85,i,3);end;
putpixel(87,1,23;end;
putpixel(B7,1,3);end;
putpixel(89,1i,2);end;
putpixel(71,1i,2);end;
putpixel(73,1i,2);end;




for
for
fbr
for
for
for
- for
. for

for

-for i:

for j:
For 1i:
for j:
for i:

for j:

for i:

for j:

repest until kevpressed;

e (= i v i rdd fuds e e

1

1

= B7
= B9
= 70
1= 72
t= 73
= 75H
HEI A ¢
= 77
1= 80

1 to
1 to

if tik{i,j]
if tik[i,3]

to 90
to 90
to 80
to 90
ko 90
to 90
to 90
to. 90
to 90

do
do
do
do
do
do
do

do.

do

begin putpixel(?5,1i,2);end;
begin putpixel{(77,1i,2);end;
begin putpixel(79,1,2);end;
begin putpixel(81,1,2);end;
begin putpixel(83,1,2);end;
begin puipixel(85,1,2);end;
begin putpixel(87,1i,2);end;
begin putpixel(89,1,2);end;
begin putpixel(90,1,2);end;

100 do begin

100 do begin
tik{i,jl:=
cleardevice;

1 to 100 do begin

1 to 100 do begin

dat[i,j]:=
end;end;
1 to 100 do begin
1 to 100 do begin

if dat[i,3] >=0 then

end;end;

getpixel(i,dd;end;end;

il

1 then putpixel(i,],1);
= 2 then putpixel(i,i,2);

getpixel(i,3);

1 to 100 do begin

1 teo 100 do begin
putpixel(i4+100,3,dat[1,31+1%2);
putpixel(i+200,3,dstli,3]+1%3);
putpixel (i,3+100,dat[i,3}% 3 div
putpixel(i+100,3+100,dst[i,J]% 3. -2}%;
putpixel(i+200,3+100,dat{i,3] * 2 div 3);
end ; end ;

closegreph;

end.
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PROGRAM CITRAM VIIT;

uses

graph,crt,printer;

Var

i,gd,gm,j:integer;

tik,dat,gus,sap,yon,owi:

begin

gdbtcgacz;gmizo;

‘initgraph(gd;gm;")isetéréphmodé(égéed)i“”

array[l..lﬂO,l..lGD] of byte;

for.i:= 1.to 30000 -do begin ' - ;
pUt91391(rand0m(100),random(100},random(4));end;

far i:=

for
for
for

fo:

for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for

i

i:

I T N = TR

i
i
i
i
i
i
i:
i
i
i
i
i
i

H

70
68
67
67
66
B&
B8
43
B4

58

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

to,
to

to
to
to

90
80
90
S0
90
a0
90
47
80
47
32
a0
51
38
90
55
ga
57
80
38
58
a0

7 to 32
putpixel(27,39,1);

for i:= 83 to 90 do
for i:= 7 to 27 do

do
do
do
do
do
da
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do

begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin
begin

begin

begin

putpixel(1,i,2)
putpixel(3,i,2)
putpixel(5,i,2)
putpixel(7,1i,2)
putpixel(9,i,2)

.
>
.
k]
3
.
El

.
E

Putpixel(11,i,2);
putpixel(13,i,2);
putpixel(13,i,3);
Putpixel(15,i,2);
putpixel(15,i,3);
putpixel(15,i,3);
putpixel(17,i,2);
Putpixel(17,4i,3);
putpixel(17,i,3);
putpixel(19,i,2);
putpixel(19,i,3);
putpixel(21,i,2);
Putpixel(21,i,3):
putpixel(23,i,2);
putpixel(23,1,3);
putpixel(23,i,3);
putpixel(25,i,2);
putpixel(25,1i,3);

rutpixel(27,i,2);
rutpixel(27,1i,3);
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end ;
end
end ;
end;
end ;
end ;
end ;
end;
end;
end;
end ;
end ;
end;
end;
end;
end;
end;
end ;
end ;
end;
end;
énd;

end ;

end;
end;




putpixel(29,37,1};
putpixel(29,43,13;
'for i:= B85 to 8D do
for i:= 5 to 25 do
putpixel(31,36,1);
for i:z 41 to 44 do
for i:= B7 to 20 do
- for 1= 5 to 23  do
. putpixel(33,38,1%;
for i:= 40 to 45 do
for i:= 70 to 90 do
for i:= 4 to 22 do
putpixel(35,36,1);
for i:= 40 to 45 do
for 1:= 71 to 80 do
for i:= 4 to 21 do
putpixel(37,37,1);
for i:= 41 to 44 do
putpixel(37,42,1);
for i:= B9 to 61 do
for i:= 72 to 80 do
for 1:= 3 to 21 do
for i:= 58 to B2 do
putpixel(39,50,1);
putpixel(39,53,1);
for i:= 73 to 90 do
for i:= 3 to 21 do

putpixel(41,53,1%;

for i:= 73 to 90 do
for i:= 3 to 20 do
for i:= H7to B3 do

putpixel(43,52,1);

for i:= 72 %o 90 do
for i:= 4 to 22 do
for i:= 57 to 83 do
putpixel(45,53,1);

for i:=_72 to 90 do
for i:= 4 to 20 do
for i:= 58 to 62 do

begin
begin

begin
begin

‘begin

bhegin
begin
begin

begin
begin

begin
begin

begin
begin
begin
begin

begin
begin

begin
begin

begin

begin
begin

hegin

begin
hegin

begin

108.

putpixel(29,i,2); end;
putpixel(29,1i,3); end;

putpixel(31,i,1);

D

nd ;
pntpixel(31,1i,2); end;
putpixel(31,i,3); end;

putpixel(33,i,1); end;
pntpixel(33,1i,2); end;
putpixel(33,1i,3); end;

putpixel(35,1i,1);end;
putpixel(35,1i,2);end;
putpixel(35,1,3);end;

putpixel(37,1i,1);end;

putpixei(S?,i,Z);end;
putpixel(37,1,2);end;
putpixel(37,1,3);end;
potpixel(39,1,2);end;

putpixel(39,i,2);end;
putpixel(39,1i,3);end;

putpixel(41,i,2)end;
putpixel(41,i,3);end;
putpixel(41,1i,2);end;

putpixel(43,i,2);end;
patpixel(43,i,3%;end;
putpixel(43,1,2);end;

putpixel(45,i,2);end;
putpixel(45,1,3);end;
putpixel(45,1,2);end;




putpixel(47,53,1);

for i:= 70 to 80 do
for i:= 4 to 20 do
for i:= 59 to B1 do
putpixel(49,36,1);

for i:= 88 to 80 do
for i:= 4 to 21 do

Cfor i:z 40 to 42 do

putpixel(51,35,1%;

for i:= B8 to 80 do
for 1i:= 4 to 20 do
for i:= 40 to 44 do
putpixel(5H3,35,1);

for i:= B7 to 90 do

for i:= 7 to 21 do
for i:= 39 to 44 do
putpixel(55,38,1);
for i:= B to 80 do
for 1:= 7 to 22 do
40 to 43 do
putpixel(57,37,1};
putpixel(57,41,1);

For i:

putpixel(57,42,1);

for 1:= 63 Lo 80 do
for i:= 8 to 23 do
For i:= B0 o 80 do
for i:= 1D Lo 24 do

putpixel(61,55,3);
for i:= 80 to 80 do
for i:= 12 to 27 do
putpixel(83,45,33;
putpixel(B63,52,3%;
putpixel(B63,55,3);
for i:= Bl to 90 do
for i:= 18 to 42 do
putpixel(65,44,33;
putpixel{BS,SO,B};
putpixel(B85,52,3);
for 1i:= 82 to 90 do

begin
begin
begin

begin
begin
begin

begin
begin
begin

begin
bhegin

begin

begin
hegin
begin

hegin
begin
begin
begin

begin

begin

begin
begin

begin
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putpixel(47,1,2);end;
putpixel(47,1,3);end;
putpixel(47,1,2);end;

putpixel(49,1i,2;end;
putpixel(49,1,3);end;
putpixel(49,i,1);end;

putpixel(ﬁl,i,Z);eﬁd;
putpixel(hl,1,3);end;
putpixel(5l,i,1);end;

putpixel(53,1i,2);end;
putpixel(53,i,3);end;
putpixel(53,1i,1);end;

putpixel(55,1i,2);end;
putpixel(55,1,3);end;
putpixel(55,1,1);end;

putpixel(57,1,2);end;
putpixel(57,1,3);end;
putpixel(59,1i,2);end;
?utpixe1(59,1,3};end;

putpixel(81,1i,2);end;
putpixel(B1,1i,3);end;

LY

putpixel(83,i,2);end;
putpixel{83,1,3);end;

putpixel(B85,1,2);end;




for i:= 20 to 40 do begin putpixel(B85,i,3);end;
fpr i:= B3 to 90 do begin puipixel(B87,1,2);and;
for i:= 41 to 47 do begin putpixel(B7,i,3);end;
for .i:= B5 Lo 80 do begin putpixel(89,1i,2);end;
for i:= B8 to 90 do begin putpixel(71,1i,2);end;
for i:= 67 to 90 do begin putpixel(73,1i,2);end;
for i:= 87 to 90 do begin putpixel(7?5,1,2);end;
For i:= B89 to 80 do begin putpixel(?7,1,2);end;

for i:= 70 to 90 do begin. pulpixel(?8,1,2);end; .. .
for i:z 72 to 90 do begin putpixel(81,1i,2);end;
for i:= 73 to 90 do begin putpixel(83,1,2);end;

for i:= 75 to 90 do begin puntpixel(85,1,2);end;
for i:= 78 to 90 do begin putpixel(87,1,2);end;
for i:= 77 to 90 do begin pntpixel(89,1,2);end;
for i:= 80 to 90 do begin putpixel(80,1,2);end;
For i:= 1 to 100 do begin
for j:= 1 to 100 do begin
tik[i,3]:= getpixel(i,i);end;end;
for i:= 1 to 100 do begin
for j:= 1 Lo 100D do begin

putpixel(i+100,3,tikli,3]+1*%2);
putpixel(i+200,3,t1ik[1,3]141%3);
pntpixel(i,i+100,tik[i,3]% 3 div 2);
putpixel(i+100,3+100,tik[1,3]* 3 -2);
putpixel(i+200,j+100,L1ik{i, 3] * 2 div 3);

end;end;
repeat until keypressed,;
closegrsph;

end .




- PROGRAM CITRA IX;

uses
graph,crt,printer;

var
i,gd.gm,j:integer;

_ tik,dat,gus, sap, von,owi: array[1..100,1..100] of byte;
begin .

S gd:zpgacZ;em:=0;

initgraph(gd,gm,” ");setgraphmode(cgac);

for i:= .1 to -30000 do begin - o

putpixel(random(100},random(100),random(4));end;

for i:= 70 to 90 do begin putpixel(1,i,2) ; end;
for i:= 68 to 90 do begin putpixel(3,i,2) ; end:
for i:= 87 to 90 deo begin putpixel(5,1,2) ; end;
for i:= 87 to 90 do begin putpixel(?,i,2) ; end;

[ dd
H

for 66 to 90 do begin putpixel(9,i,2) ; end ;.

for i:= B85 to 90 do begin putpixel(ll,i,Z); end;
for i:= 65 to 80 do begin putpixel(13,i,2); end;
for i:= 43 to 47 do begin putpixel(13,i,3); end;
for i:= B4 to 80 do begin pﬁtpixel(lﬁ,i,Z); end;
for i:= 42 to 47 do begin putpixel(15,i,3); end;
for i:= 25 to 32 do begin Putpixel(15,1,3); end;
for i:= 83 to 90 do begin putpixel(17,1,2); end;
for i1:= 42 to 51 do begin putpixel(17,1i,3); end;
for i:= 18 to 38 do begin Putpixel(17,1i,3); end:
for i:= B2 to 90 do begin putpixel(19,1i,2); end;
for i:= 13 to 55 do begin putpixel(19,1i,3); end:
for i:= 61 to 90 do begin putpixel(21,1,2); end;
for i:= 11 to, 57 do begin Putpixel(21,i,3); end;
for i:= 60 t& 90 do begin putpixel(23,i,2); end;
for i:z 10 to 38 do begin putpixel(23,i,3); end;
for i:= 53 to 56 do begin putpixel(ZS,i,S);‘end;
for i:= 59 to 90 do begin putpixel(25,i,2): end;

for i:= 7 to 32 do begin putpixel(25,1,3); end;
putpixel(27,39,2);

for i:= 83 to 90 do begin putpixel(27,1,2); end;
for i:= 7 to 27 do begin putpixel(27,1i,3); end;

111




putpixel(29,37,2);
putpixel(Z29,43,2);

for i:= B5 to 90 do
for i:= 5 Lo 25 do
putpixel(31,36,2);

for i:= 41 to 44 do
for 1:= 41 to 44 do
For i:= 41 to 44 do
for . i:= 87 to 80 ddu
for i:= 5 to 23 ‘do
putpixel(33,36,2);

for i:= 40 to 45 do
for i:= 70 to 80 do

for i:= 4 to 22 do
putpixel(35,386,2);

for i:= 40 to 45 do
for i:= 71 to 90 do
for i:= 4 to 21 do
putpixel(37,37,2);
for i:= 41 to 44 do
putpixel(37,42,23;
for i:= 59 to 81 do
for i:= 72 to 80 do

for i:= 3 to 21 do
For i:= 58 to BZ do
-putpixel(39,50,2);
putpixel(39,53,2);

for i:= 73 to 90 do
for i:= 3 to 21 do
putpixel(41,53,2);

for 1:= 73 to 80 do
For i:= 3 to 20 do
for i:= B7to B3 do
putpixel(43,52,2);

for i:= 72 to 90 do
for i:= 4 Lo 22 do
for i:= 5? to B3 do

putpixel(45,53,2);
for i:= 72 to 90 do

begin
begin

begin
begin

begin

begin

begin

begin
begin
begin

begin
begin
begin

begin

begin
begin
begin
begin

begin
begin

begin
begin

begin
begin
begin

begin

begin

putpixel(29,1,2);
putplixel(29,1i,37;

end;

end;

putpixel(30,i,2);end;

putpixel(29,1i,2);end,;

putpixel(31,1,2);
putpixel(31,1i,2);
putpixel(31,1i,3);

putpixel(33,1,2%;
putpixel(33,1i,2);
putpixel(33,1i,3);

~end;

end; .

end;

putpixel(35,1i,1);end;

putpixel(35,1i,2);end;
putpixel(35,1i,3);end;

putpixel{37,1,1);end;

putpixel(37,1,2);end;

putpixel(37,1i,2);end;

putpixel(37,1,3);end;

putpixel(39,1,2);end;

putpixel(39,i,2);end;

putpixel(39,1,3);end;

.putpixe1(41,i,2};end;

pntpixel(41,i,3);end;
putpixel(él,i;E};end}

putpixel(43,i,2);end;

putpixel(43,i,3);end;
putpixel(43,i,2);end;

putpixel(4b,1i,2);end;




for 1i:

for i:= 4 to 20 do
for i:= 58 to BZ do
putpixel(47,53,2);

for i:r= 70 to 890 do
for i:= 4 toc 20 do
for i:= 59 to B1 do
putpixel(49,386,2);

for i:= 69 to 90 do
for.i:= 4. Lo 21 do
for i:= 40 to 42 do
putpixel(51,35,2);

for i:= B8 to 90 do
for i:= 4 to 20 deo

for i:= 40 to 44 do
putpixel(53,35,2);

FPor i:= B7 to 80 do
for i:= 7 +to 21 do
for 1:= 39 to 44 do

putpixel(55,35,2);

begin

begin
begin
bedin

begin

begin

‘begin

begin

begin
begin
begin

begin
begin
begin

putpixel(45,1,3);end;
putpixel(45,i,2);end;

putpixel(47,1,2);end;
putpixel(47,1i,3);end;
putpixel(d47,1i,2);end;

putpixel(49,1;23end;
putpixel(49,1i,3);end;
putpixel(49,1,2);end;

putpixel(Sl,i,Z);eﬁd;
putpixel(51,1i,3);end;
patpixel(51,1,2);end;

putpixel(53,1i,2);end;
putpixel{53,1,3);end;
putpixel(53,31,2);end;

33 to 44 do begin putpixel(52,i,2):end;

for i:= 39 to 44 do begin putpixel(54,1,2Y;end;

for i:= 65 to 90 do
for i:= 7 to 22 do
40 to 43 do
putpixel(57,37,2);
putpixel(57,41,2);
putpixel(57,42,2%;
for i:= B3 teo 80 do
for i:= 8 to 23 do
for i:= BO to 80 do
for i:= 10 to 24 do
putpixel(B81,55,33;
for i:= B0 to 90 do
for i:= 12 to 27 do
putpixel(83,45,3);
puipixel(63,52,33;
putpixel(63,55,3);
for i:= 61 to 90 do
for i:= 16 to 42 do

for i:

begin
begin
begin

begin
begin
begin

begin

begin

begin

begin
begin

putpixel(55,1i,2);end;
putpixel(bb,1,3):end;
putpixel(h5,1,2);end;

éutpixel(57,i,2);end;
pntpixel(57,1,3);end;

putpixel(59,i,2):end;
putpixel(59,1,3);end;

putpixel(Bi,i,Z);endﬁ
pntpixel(51,1,3);end;

putpixel(83,1i,2);end;
putpixel(B3,1,3);end;




puipixel(65,44,3);
putpixel(B5,50,3);
Pntpixel(65,52,3);

for i:

for 1i:

for
for

For

for .

for
for
for
for
for
for
For
For
for

for

for i:
for 3:

for i:
for 3:

sspli,

for i:

for 3:

for i:
for 3:

[ [ P ol fde e e e psie ad [ (=) b FI-

Li

kH

H

H

H

]

1

I

1

T

il

B2
20
63
41

B85 %

66
87
B7
59
70
72
73
75
76
77
80

to
to

Lo
to
to

a0
40
90

to 47

90
sly
90
90
90
90
90
90
30
90
90
90

do
do
do
do
do
do
do
do
do
do
do
do
do
Ao
do
do

begin
begin
begin

begin

“‘begin

begin
begin
begin
begin
begin
begin
bedin
begin
begin
begin
begin

100 do begin
100 do begin
tik[1,3]):= getpixel(i,3);

ifF tik[i,3]

end;end;
1 to 100 do begin
1 to 100 do begin
31:= (((tik{i-1,3+13+cikf{di,j+13+bik[i+L,3+1]+
tik{i~l,j]+tik[i,jj+tik[i+1,j}+tik[iw1;j—1]+
tik[i,3~13+tik[i+1,3-113 div S)mod 4);

putpixel(B5,1,
putpixel(8h,1,
putpixel (67,1,
putpixel (87,1,
putpixel(B89,1i,
putpixel(?l;i,

putpixel(73,1,

pubtpixel(75, i,

2%;end;
3);end;
Z2Y:end;
3Y;end;
Z)yend;
&)send;
2);end;
2);end;

putpixel(77,1,2):end;

patpixel(79, 1,

2);end;

putpixel(81,1,2);end;

Qutpixel(BS,i,

2};end;

putpixel(85,i,2);end;

putpixel(S?,i,

2% end;

putpixel(89,1,2);end;

putpixel (20,1,

= 2 then tik{i,j3 :=

end;

1 to 1D0 do begin
1 to 100 do begin
putpixel(i+100,3,s8pf[1,31); end;end;

1 tO'lﬂﬂ_do begin
1 to 100 do begin

dat{i,j]:

if datli,3]

end;

getpixel(i+100,3);

= 2 then datfi,j) :=

2¥;end;

tik[1,J] + 1

datli,jil+1

.
3




for i:
for j:

vonli,

for i:

-For 3:

for i:

for 3:

for i:
For 3j:

owili,

for i:
for 3

for i:
for 3:

owili,

for i:

end;end;
1 te 100 do begin
1 to 100 do begin
33:= (((dst(i-1,j+13+dst{i,j+1])+dat{i+1,3+1]+
detii-1,33+dat[i,i]+datii+1,3]+ dat{i-1,3-11+
dat[i,i-1]+dst[i+1,3-11) div S)mod 4);
end;end; ' ' '
1 t6 100 do begin
1 to 100 do begin -
putpixel(i+200,3,yonli,3]1); end;end;

il

I

1 to 100 do begin
1 to 100 do begin
gusfi,il:= getpixel(i+200,3);
if gusli,3] = 2 +then gusli,jil:= gusli,3il +1 ;

- end;end;

1 to 100 do begin

1 to 100 do begin

j}:= (((gus[i—l,j+1]+gﬁs[i,j+1]+gus{i+l,j+1}+
gus[i-1,il+gusli,il+gus(i+l, ji+gusli-1,3~1]1+
gus{i,ji-11+gus[i+1,3-11) div S)imod 4);

end ; end;

I

I

i:= 1 f£to 100 do begin
f:= 1 to 108 de begin

putpixel(i,3+100,0wili,31); end;end;

= 1 to 100 do begin

:= 1 to 100 do begin

gusl{i,il:= getpixel(i,j+100);
if gus{i,3] =2 then gus{i,j] := gusl[i,j] -3 ;

end;end;

= 1 %o 100 do begin *

= 1 to 100 do begin ' _

31:= (((gus[i-1,3+1]+gns(i,j+1l+gusli+l,i+11+
gus[i-1,3l+gus[i,3l+gnsli+1,3]1+gusli-1,3-13+
gus[i,i-11+gus[i+1,3-11) div 9)mod 4);
end:end;

= 1 to 100 do begin




for 3:

for i:

for 3:

for i:

for j:

I

n

1§

1

1
1

=
i

to 100 do begin
putpixel(i+100,3+100,0wili,31); end;end;

to 100 do begin

to 100 do begin

guali,il:= getpixel(i+100,J+100);

if gus [1,3] = 2 then gusfi,3jl := gusli,3l1-2;
end;end;

to 100 do begin

to 100 do begin

owil1,33:= (((gus[i-1,3+11+gus[i,j+11+gus[i+1,i+1]+

- for i:

fo; j:

For i:

for 3:

For i:
for J:

owili,

For i:
for 3:

for i:
for 3:

p—

b e

i
1

gus{i-1,3)+gusii,ji+gusi+1,j1+gus{i-1,J-1]1+
gus[i,j-1]+gus[i+1,3-11) div 9)mod 4);
end;end;

to 100 do begin

to 100 do begin

pntpixel(1+200,3+100,0wili,J]); end;end;

to 100 do begin

to 100 do begin

gusli,jl:= getpixel(i+200,3i+100);

if gnsli,3] = 2 then gusl(i,j] := gusli,3] +1;
end;end;

to 100 do bedin

to 100 do begin

3}:= (((gusli-1,j+11+gusli,j+1l+gusli+1,j+11+

1

1
i

1
1

gus{i-1,31+gusli,jl+gusli+l, jl+gugli-1,3-11+
gus[i,3i~11+gus{i+1,3-11) div 9)mod 4};

end; end;

to 100 do begin

to 100 do begin
putpixel(i+200,3+100,0wili,j]); end;end;

to 100 do begin

to 100 do begin

gus[i,3):= getpixel(i+200,3+100);

if gusli,3] = 2 then gus([i,j] = gusii,jl +1;

end ;end;

b =




1 to 100 do begin
1 e 100 do bsgin
owi[i,j]:: (((gus{i-1,3+1}+gusli,j+1l+gusli+l,j+13+

for 1i:

for 3:

gus{iwl,j}+gus[i,j]+gus[i+l,jJ+gu5[i—1,j—l]f

gus{i,j~-1}+gus[i+1,3-11} div 8)mod 4);
end :end;
1 to 100 do begin
‘1 to 100 do begin
putpixel(i+200,3+100,0wi[1,31); end;end;
repest until kevpressed;

for i:

~for 3

clogsegraph;

end .
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PROGRAM CITRA ¥;
uses
graph,crt,printer;
var
i,gd,gm,j:integer;
tik,dat,gus,sap,yon,owi: array[1..100,1..100] of byte;
begin
- gdi=cgac?;gn:=0;
initgraph(gd,gmn, " ");setgraphmode(cgacs);
for i:=-1 to 30000 do begin R
putpixel(random(lOU),random(100),random(4));end;
for i:= 70 to 80 do begin putpixel(1,i,2) ; end:

for i:= 88 to 80 do begin putpixel(3,1,2) : end;
for i:= 87 to 80 do begin putpixel(5,1,2) ; end;
for i:= B7 to 90 do begin putpixel(7,i,2) ; end:
for i:= 66 to 90 do begin putpixel(9,i,2) ; end;
for i:= 85 to 80 do begin putpixel(11,1,2); end;
for i:= 85 to 90 do begin putpixel(13,i,2); end;
Tor i:= 43 to 47 do begin putpixel(i3,1,3); end;
for i:= 64 to 90 do begin putpixel(15,i,2); end;
For i:= 42 to 47 do begin putpixel(15,i,3); end;
for i:= 25 to 32 do begin putpixel(15,1i,3); end:
for i:= 63 to 80 do begin putpixel(17,1,2); end;
for i:= 42 to 51 do begin putpixel(17,1,3); end;
for i:= 18 to 38 do begin putpixel(17,i,3): end:
for i:= 82 to 90 do begin putpixel(19,1,2); end;
for i:= 13 to 55 do begin putpixel(19,i,3); end:
for i:= 61 to 90 do begin putpixel(21,1,2); end;
for i:r= 11 QO 57 do begin putpixel(21,1i,3); end;
for i:= 60 to 90 do begin putpixel(23,1i,2); end:
for i:= 10 to 38 do begin putpixel(23,1i,3); end:
for i:= 53 to 58 do begin putpixel(23,1,3); end;
for i:= 59 teo 90 do begin Putpixel(25,1i,2); end;

for i:= 7 to 32 do begin putpixel(25,1,3); end;
putpixel(27,39,1); ‘

for i:= SSIto 90 do begin putpixel(Z?,i,Zj;'end;
for i:= 7 to 27 do begin putpixel(27,1,3); end;
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putpixel(29,37,1);
gutpixe1(29,43,1};
for i:= 65 to 90 do
5 to 25 do
putpixel(31,38,1);
for 1:= 41 to 44 do
for i:= 87 to 90 do
5 to 23 do
putpixel(33,36,1);
for i:= 40 to 45 do
for i:= 70 to 80 do
for 1:= 4 to 22 do
putpixel(35,36,1);

H

for i:

for i:

D

for i:= 40 to 45 do
Ffor i:= 71 to 20 do
For i:= 4 to 21 do

putpixel(37,37,1);
for 1:= 41 to 44 do
putpixel(37,42,1%;
for i:= 59 to B1 do
72 to 90 do
for i:= 3 to 21 do
for i:= 58 to BZ do
putpixel(38,50,13;
putpixel(398,53,1);
73 to 90 do
for i:= 3 to 21 do

It

Tor 1i:

for 1i:

putpixel(41,53,1);

for i:= 73 fo 80 do
for 1:= 3 to 20 do
for i:= 57to 63 do

putpixel(43,52,1};

72 to 90 do
for i:= 4 o 22 do
for i:= 537 to B3 do
putpixel(d4d5,53,1);

for i:= 72 to 90 do
for i:= 4 to 20 do

for i:= 58 to 62 do

for i:

hegin

begin

begin
begin
begin

begin
begin
begin

begin
begin
begin

begin
begin
begin

begin

begin

begin

begin

begin

hegin:

begin'

begin
begin
begin

begin
begin
hegin

putpixel(29,1,2); end;
putpixel(29,1,3); end;

putpixel(31,1i,2); end;
putpixel(31,1,2); end;
putpixel(31,1,3); end;

puipixel(33,1,2); end;
putpixel(33,1i,2); end;
pntpixel(33,1,3); end;

potpixel(35,1,2);end;
putpixel{35,i,2);end;
putpixel(35,1i,3):end;

putpixel(37,1,2);:end;

putpixel(37,1i,2);end;
putpixel(37,1i,2);end;"
putpixel(37,1,3);end;
putpikel(39,1,2);end;

putpixel(38,i,2);end;
pukpixel(39,1i,3);end;

putpixel(41,i,2);end;
putpixel(41,1,3);end;
puipixel(4l,i,2);end;

putpixel(éS,i,E};ené;
putpixel(43,1,3);end;
putpixel(43,1,2);end;

putpixel(45,i,2);end;
putpixel(45,1,3);end;
putpixel(45,i,2);end;




putpixel(47,53,1);

For i:= 70 to 90 do begin putpixel(47,i,2);end;
for i:= 4 to 20 do begin putpixel(47,1i,3);end;
: 59 to 61 do begin putpixel(47,i,2};end;
putpixel(498,36,1);

for i:= 69 to 90 do begin putpixel(49,1,2);end;
for i:= 4 to 21 do begin putpixe1(49,1,3);end;'
For i:= 40 to 42 do begin pntpixel(498,1i,2);end;
putpixel (51,35, 13 e )

for i:= 88 to 90 do begin putpixel(51,i,2);end;

for i:

for i:= 4 to 20 do bhegin putpixel(51,1i,3);end;
for i:= 40 to 44 do begin putpixel(51,1,2);end;
putpixel(53,35,1); '

39 to 44 do begin pntpixel(5Z,i,2);end;
for i:= 41 to 44 do begin putpixel(b4,1,2);end;
for i:= 41 to 44 do begin putpixel(55,i,2);end;

11

for i:

For i:= 67 to 90 do begin putpixel(53,1,2);end;
for i:= 7 to 21 do begin putpixel(53,1i,3);end;
for i:= 39 to 44 do begin putpixel(53,1,2);end;
putpixel(55,.36,1);

for i:t B5 to 90 do begin putpixel(55,1,2);end;
for i:= 7 to 22 do begin putpixel(55,1,3);end;
for i:= 40 to 43 do begin putpixel(55,1i,2);end;
putpixel(57,37,1);  putpixel(57,41,1);
putpixel(57,42,1);

i 63 to 90 do begin putpixel(57,i,2);end;
for i:= 8 to 23 do begin putpixel(57,1,3);end;
B0 to 90 do begin putpixel(58,1,2);end;
for i:= 10 to 24 do begin putpixel(59,1,3);end;
putpixel(81,55,3);

for i:= B0 to 90 do begin putpixel(81,1i,2);end;
for i:= 12 to 27 do begin putpixel(81,1i,3);end;
putpixel(B83,45,3); putpixel(B3,52,3);
putpixel(83,55,3); v
for i:= B1 to 80 do begin putpixel(BS,i,Z);end;
For i:= 18 to 42 do begin putpixel(B3,1,3);end;
putpixel(65,44,3); putpixel(B53,50,3};
putpixel(85,52,3); |

for 1:

1l

for i:
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Por i:= B2 to 90 do begin putpixel(85,i,2);end;
For i:= 20 ko 40 do begin pubtpixel(85,1i,3};end;
for i:= 63 to 90 do begin putpixel(B7,1,2);end;
Bor i:= 41 to 47 do begin pntpixel(87,1i,3);end;
for i:= B5 to 90 do begin putpixel(B8,i,2);end;
For i:z BB to 90 do begin putpixel(71,1i,2);end;
for i:= B7 to 90 do begin putpixel(73,1,2);end;
for i:= B7 to 90 do begin putpixel(75,1i,2);end;
. for i:= B9 to 90 do begin putpixel(77,1i,2);end;
for i:= 70 to 90 do begin putpixel(79,1i,2);end;
for i:= 72 to 90 do begin putpixel(81,i,2);end;
For i:= 73 to 90 do begin putpixel(83,i,2);end;
for i:= 75 to 90 do begin putpixel(85,1,2);end;
For i:= 7B to 90 do begin pubtpixel(87,1,2%;end;
for i:= 77 to 90 do begin putpixel(88,1i,2);:end;
for i:= 80 to 90 do begin putpixel(80,1i,2);end;
for i:= 1 to 100 do begin | '
for j:= 1 to 100 do begin
tik[i,jl:= getpixel(i,i);end;end;
for i:= 1 to 100 do begin
for j:= 1 to 100 do begin
if tikli,3] = 2 then
tik(i,31 := tik[i,i1+1;end;end;
for i:= 1 to 100 do begin
for j:= 1 to 100 do bedin
aspli,3il:= (((4%tik[i,3]1-tik[i+1,33-tik[i-1,3]
CEik[i,j-1]-tik[i,3+11)+ tik[i-1,3+1]
+5ik[i,j+1)+bik[i+1,+10+0ik[i-1,0)+
tik{i,3]+biklisd,i0+tikli-1,3-13+
tik[i,j-11+tik{i+1,3-11) div 9);
end;end;
For i:= 1 to 100 do begin
for 3:= 1 to 100 do begin
pntpixel(i+100,3,99p{1,33); eﬁd;end;‘
for i:= 1 to 100 do begin
for j:= 1 to 100.-do begin e .
dst[i,3]:= getpixel(i+100,3);end;end;
for i:= 1 | -

to 100 do begin
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for j:= 1 to 100 do begin
von [i,31:= (((4*datli,jl-datli+1,§]1-datli-1,J]

for i:

for-J:

for 1:

for j:

for i:
for j:

owili,

for i:

for j:

for i:

for j:

for i:

for J:

owifli,]

for i:

for J:

for 1i:

31

—dmt[i,3-11-datli,3+11)+ dstl[i-1,3+1]
+datli,j+1]+datli+l, j+1]+dati-1,3]1+
dst[i,31+dat[i+1,31+dat{i-1,3-1]+
dstl[i,3-11+dat{i+1,3-13) div 9);

end;end;

i to 100 do begin

1 to 100 do begin

putpixel(i+200, J yon[l 3]}, end end

1 to 100 do begin

1 to 100 do begin
gus[i,jl:= getpixel(i+200,3);end;end;
1 to 100 do begin
1 to 100 do begin
= ((-(4%gusli, jl-gns{i+l,3]- guﬂ[l 1,3]
_gus{i,j-11-gus(i,j+11)+ gus[i-1,5+1]
+gusii,j+il+ensli+l, j+1)+guslii-1, 31+
gus[i,il+rgns(i+l,l+gusli-1,3-11+
gns[i,j-11+gusfi+1,j-11) div 97%;
end;end;
1 to 100 do begin
i to 100 do begin
putpixel(i,j+100,0wili,333; end;end;
1 to 180 do begin
1 to 100 do begin
gusli,il:= getpixel(i,j+100);end;énd;
1 £to 100 do begin
1 to 100 do begin
P = (((4*gus[i,j}~gus[i+l,j]—gus[i-l,j]
_gus[i,j-1]-gusli,j+1]y+ gnsli-1,3+1]
+gusfi, j+1l+gusli+1,j+11+gnsli-1,31+
gusli,il+gus{i+l,ij+gus{i-1,3-13+4

gus[i,j—l]+gus[i+l,j—1]} div 9); end;end;

1 to 100 do'bpgin
1 to 100 do begin

putplxe1(1+100 J+100 ow1[1 3]}, end; end
1 to 100 do begin '
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for 3:

for i:
for 3:

owifli,

for

for

for

for

for

for J:

owili,

for

for

for

for

for

for

i:

J:

I

1

Jl

I

3l

1

1 to 100 do begin
gusfi,il:= getpixel(i+100,3+100);end;end;
1 to 100 do begin
1 to 100 do begin _
iz ~(((dkgus{i,jl-gusli+l,jl-gus{i-1,3]
~gusli,j-1]-gusli,j+13)+ gusli-1,3+1]
+gus{i,j+1)+gus[i+ 1, j+11+egusi-1,31+
gusli,il+gusli+l,i}+gusi-1,3-11+
gusli,j-1]+gusli+1,j-11) div 95;

end ; end;

1 to 100 do begin

1 to 100 do begin
putpixel(i}ZUD,j+1DD,owi[i,j}}; end;end;
1 to 100 do begin
1 to 100 do begin
gusli,il:= getpixel(i+200,3+100);end;end;
1 to 100 do begin '
1 to 100 do begin
c=(—(~(gusli,jl-gusli+l,j]-gusli-1,]]
—gnsli,i-1)-gusfi,j+1]1)+ gus[i-1,j+1]
+gusii,j+il+gus[i+i, j+1il+gus{i-1,. 31+
gns{i,jl+gus[i+l,il+gus{i-1,3-13+
gus{i,j-13+gusii+1,i-11) div 83;
end;end;
1 to 100 do begin
1 to 100 do begin
putpixel(i+200,3+100,0wi[1,31); end;end;
1 to 100 do begin
1 to 100 do begin
gusl[i,j]:= getpixel(i+200,j+100};end;end;
1 to 100 do begin
1 to 100 do begin

owili,j]:=(-(-(gusli,jl-gus{i+1,jl-gusfi-1,3]

—guel[i,ji-11-gusfi,3j+113+ gus{i-1,3+13
+gnus[i,i+1)+gusli+l,j+11+gueli~1, 31+
gus{i,il+gus{i+1,jl+gnsfi-1,3-11+
gus{i,j-13+gusli+1,3-11) div 83;

end; end;
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for 3:

for 1:= 1 to 100 do begin
for j:= 1 to 100 do begin
pintpixel(i+200,3+100,0wi[1,31); end;end;
for i:z= 1 to 100 do begin
for j:= 1 to 100 do begin
gusli,il:= getpixel(i+200,3+100);end;end;
for i:= 1 to 100 do begin
1 to 100 do begin

1"

for 3:

owili,dl:=¢(-(~-(gusli,jl-gus{i+l,il-gusli-1,31

—gusli,3-1)-gusli,3+11)+ gusli-1,3+1)
tgus[i,j+ll+gusfi+l, j+il+gus{i-1,31+
~gus{i,jl+gusli+l,jl+gusli~-1,3-11+
gus[i,j-1]+gus[i+1,3-11) div 93;
end;end;
1 to 100 do begin
1 to 100 do begin
putpixel(i+200,3+100,0wili,31); end;end;
repeat nntil keypressed; '

1l

for 1i:

I

closegraph;
end .
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PROGRAM CITRAM XI;
uses
graﬁh,ort,printer;
var
i,gd,gm,j:integer;
tik,dat,gus,sap,yon,dwi: array[l.flUD,l..lDO] of byte;
begin | |
' gd::cgacz;gm::o;
initgraph(gd,gm, " );setgraphmode(cgacO);
‘for i:=1 to 30000 do begin o
putpixel(random(100),random{100),random(4));end;
for i:= 70 to 90 do begin putpixel(l,i,2) ; end ;
for i:= 68 to 90 do begin putpixel(3,1i,2)
for i:= 67 to 90 do begin putpixei(5,i,2) ; end;
for i:= 87 to 90 do begin putpixel(7.,1,2) ; end;

; end;

for i:= 66 to 90 do begin putpixel(9,i,2) ; end;
for i:= 65 to 90 do begin putpixel(1l,i,2); end;
for i:= 65 to 890 do begin putpixel(13,i,2): end:
for i:= 43 to 47 do begin putpixel(13,i,3); end;
for i:= 64 to 90 do begin putpixel(15,i,2); end;
for i:= 42 to 47 do begin putpixel(15,1i,3); end;
For i:= 25 to 32 do begin putpixel(15,1i,3); end;
for i:= 83 to 80 do begin putpixel(17,i,2); end;
For i:= 42 to 51 do begin putpixel(i7,1,3); end;
for i:= 18 to 38 do begin putpixel(17,1i,3): end;
For i:= 62 to 90 do begin putpixel(18,i,2); end:

for i:=z 13 to 55 do begin putpixel(18,i,3); end;
for i:=z 81 to 90 do bhegin putpixel(21,i,2); end;

e
I

for 11 to:57 do begin putpixel(21,i,3); end;
for i:= 60 to 90 do begin putpixel(23,i,2): end;
for i:= 10 to 38 do begin putpixel(23,i,3); end:
for i:= 53 to 56 do begin putpixel(23,i,3); end:
for i:= 59 to 80 do¢ begin putpixel(25,1i,2); end;
for i:= 7 to 32 do begin putpixel(25,1i,3); end;

putpixel(27,39,1): _
for i:= 83 to 90 do begin putpixel(27,i,2); end:
for 1:=2.7 to 27 do begin putpixel(27,1i,3); end;




| for i:= 7 to 27 do
putpixel(28,37,1);
for i:= B85 to 80 do

for i:z 5 to 25 do
putpixel(Bl,SS,l);

for i:= 41 to 44 do
For i:= 87 to 80 do
for i:= 5 to 23 do

putpixel (33,36, 1)

for i:= 40 to 45 do
70 to 80 do
for i:= 4 to 2Z do
putpixel(35,36,1);

for 1:= 40 teo 45 do
For i:= 71 to 80 do
for i:= 4 to 21 do
putpixel(37,37,1);

‘%or i:= 41 Lo 44 do
putpixel(37.,42,1);

for i:= 59 to 61 do

i

for i:

for i:= 72 Lto 80 do
for i:r= 3 to 21 do
For i:= B8 ta B2 do

putpixel(39,50,1);
for i:= 73 to 90 do
for i:= 3 Lo 21 do
putpixel(41,53,1;

for 1i:= 73 to 280 do
for i:= 3 to 20 do
for i:= B7to B3 do
putpixel(43,52,1);

for i:= 72 to 80 do
for i:= 4 to 2Z o
for i:= 57 to B3 do
putpixel(45,53,1);

- for i:= 72 to 80 do
for i:= 4 to 20 do
for i:= 58 to 62 do

begin

putpixel(27,1,3); end;

putpixel (29,43, 1);

begin
hegin

begin

begin

begin

begin
begin

begin

begin

‘begin

begin

begin

‘begin

begin
begin
begin

putpixel(29,1,2); end;
putpixel(28,1,3); end;

putpixel(31,1i,1); end;
putpixel(31,1,2); end;
putpixel(31,1,3); end;

putpixel(33,1,1); end;
putpixel(33,1,2%; end;
putpixel(33.,1i,3}; gnd;

putpixel(35,1i,1);end;
putpixel(35,1,23;end;
putpixel(35,1,3%;:end;

putpixel(37,1,1);end;

putpixel(37,1i,2);end;
putpixel(37,1,2);end;
putpixel(37,1,3);end;
putpixel(38,1,2);end;

putpixel(39,53,13;

begin

begin

begin
begin

begin

begin

begin

begin
begin

begin
begin
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‘putplixel(39,1i,2);end;

ﬁﬁtpixel(SQ,i,Bl;end;

‘putpixel(41,i,2);end;

putpixel(41,i,3);end;
putpixel(41l,i,2);end;

putpixel(43,1,23;end;
putpixel(43,1,3);end;
putpixel(43,1,2);end;

pnipixel(45,1,23;end;
putpixel(éﬁ,i,S);end;
putpixel(45,i,2};:end;




putpixel(47,53,1);

for i:= 70 to 90 do begin putpixel(47,1,2);end;
for i:= 4 Lo 20 do begin putpixel(47,1,3);end;
for i:= 59 Lo Bl do begin putpixel(47,i,2);end;
putpixel(49,36,1); |

For i:= B9 to 80 do begin pubtpixel(49,i,2);end;
for i:= 4 Lo 21 do begin putpixel(49,i,3);end;
Tor i:= 40 Lo 42 do begin putpixel(48,1i,1);end;
putpixel(51,35,1); , ‘ o .

for i:= 68 to 90 do begin putpixel(51,1,2);end;
For i:= 4 to 20 do begin Qut?i*é1(5iai,s);éﬁd;
for i:= 40 to 44 do begin putpixel(51,1,1);end;
pukpixel(53,35,1); a
B7 Lo 90 do begin putpixel(53,1,2);end;
for i:= 7 kLo 21 do begin putpixel(53,1,3);end;
for 1:= 39 to 44 do begin putpixel(53,i,1);end;
putpixel(55,36,1); - | |
Ffor 1i:

"

For i:

L

B85 to 890 do begin putpixel(bH,i,2);end;
For i:= 7 to 22 do begin putpixel(bh,1i,3);end;
for i:= 40 to 43 do begin putpixel(55,1i,1};end;
pubtpixel(57,37,1); putpixel(57,41,1); .
pukpixel(h7,42,1); .

for i:= 63 to 90 do begin putpixel(57,1,2);end;
for i:= 8 to 23 do begin putpixel(57,1,3);end;
For i:= B0 to 90 do begin putpixel(59,1,2);end;
for i:= 10 o 24 do begin putpiiel(59,i,3);end;
putpixel(B1,55,3); )

for i:= B0 to 90 do begin pubtpixel(81,i,2);end;
for i:= 12 to 27 do.begin ﬁutpixel(ﬁl,i,3);end;
putpixel(B83,45,3); puipixel(83,52,3);
putpixel(B63,55,3);

for i:= 61 to 80 do béginfputpixel(SS,i,2);end;
for i:= 18 to 42 do begin pubpixel(83,i,3);end;
putpixel(65,44,3); putpixel(B5,50,3); d
putpixel(65,52,3); f

for i:= B2 fto 90 . do begin putpixel(85H,1,2);end;
for i:= 20 to 40 do begin putpixel(ﬁs,i,B);end;
for i:= 83 Lo 90 do begin putpixel(B67,3,2);end;

1
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1= 41 to 47 do begin putpixel(87,i,3);end;

for i
for i:= B3 to 90 do begin putpixel(69,1i,2);end;
For i:= B8 to 90 do begin putpixel(71,1,2);end;
for i:= 87 to 90 do begin putpixel(73,1,2);end;
for i:= B7 to 90 do begin putpixel(75,1,2);end;
for i:= B89 %o 90 do begin pubtpixel(77,i,2);end;
for i:= 70 to 90 do begin putpixel(79,1,2);end;
For i:= 72 to 90 do begin putpixel(81,1i,2);end;
for i:= 73 to 90 do begin putpixel(83,1i,2);end;’
fop”ifz 75 to 90 do begin putpixel(85,1i,2);end;
fFor i:= 76 to 90 do begin putpixel(87,1,2);end;
For i:= 77 to 90 do begin putpixel(89,1i,2);end;
for i:= 80 to 80 do begin putpixel(90,1,2};end;

for i:= 1 to 100 do begin

for j:= 1 to 100 do begin

tikl[i,3]:= getpixel(i,i);
if tik[i,3] = 2 then tik[i,31 := tik[i,3] +1;

. end ; end ;
for i:= 1 to 100 do begin
for j:= 1 to 100 do begin
sspli,3l:= (sbs(tik[i,j) - tik[i+1,3+1]1) *
abs(tikl{i,j+13 - tik{i+1,31)>;
end;end;
for i:= 1 to 100 do begin
for j:= 1 to 100 do begin
putpixel(i+100,],sap[i,31); end;end;
for 1:= 1 to 100 do begin
for j:= 1 to 100 do begin
dat[i,3]:= getpixel(i+100,3);end;end;
for i:= 1 to 100 do begin '
for j:= 1 to 100 do begin

yon[i,3]:= abs(dstl[i,3l - dst[i+l,3+11)-
sbs(dat{i,j+1} -dstli+1,3]);
end;end; )

for i:= 1 to 180 do begin
for j:= 1 Lo 100 do begin
' putpixel(i+200,j;yon[i,j]}; end;end;
for i:= 1 to 100 do begin
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for

fog

for

For i

for

for

for i

for

for

for

for

for
for

for

for

" for

for

1

1

Lo 100 do begin
gusli,jil:= getpixel(it200,i);end;end;
Lo 100 do begdin
Lo 100 do begin

owili,jl:= =sbs(gusii,il - gus{i+1,3+1]»k-
shg(gus[i,j+11 - gusli+1,31);
end ;end;

to 100 do begin
Lo 100 do begin -

putpixel(i,i+100,0wili,31); end;end;

1 to 100 do begin
1 Lo 100 do begin

gns{i,jl:= getpixel(i,j+100);end;end}

1 to 100 do begin

to 100 do begdin

owi{i,jl:= abs(gus[i,d] —fgus[i+1,j+1])—
sba(gns(i,j+11- gusl(i+l,31);
end;end;

Lo 100 do begin
to 100 do begin
putpixel(i+100,j+100,0wi[i,j]); end ; end;

1 to 100 do begin
1 to 100 do begin

gus[i,j]:=:getpixel(i+100,j+100};end;end;

1 to 100 do begin
1 to 100 do begin

owifi,j}:= sbe(gus{i,j] - gus[i+l,3+11)%*
abs(gusli,j+1] - gus(i+1,31);
end;end;

o 100 do begin
to 100 do begin
putpixel(i+200,3+100,0wili,31); end;end;

1 to 100 do begin
1 to 100 do begin \

gus[i,jl:= getpixel(i+100,j+100};end;end;

1 to 100 do begin

to 100 do begin

owili,3):= abs(gusli,j] - gus([i+1,j+11yk-
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for

for

sbs{gus{i,j+1] - gus[i+1,3]));

end;end;

1 to 100 do begin

1 to 100 do begin

putpixel(i+200,j+100,owi[i,j]}; end;end;_

1 to 100 do begin

1 Lo 100 do begin

gus{i,jl:= getpixel(i+100,j+100};end;end;
to 100 do. begin

1 to 100 do bedin

1
1

owili,j]:= abs(gus[i,i] * gus[i+1,3+11)+
abas(gus(i,j+11k gusli+l,31);
end;end; '

to 100 do begin

to 100 do begin

putpixel(i+200,3+100,0wili,Jjl); end ;end;

repeat unkil keypreésédj

clﬁsegraph;

end.
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PROGRAM CITRAM XI1I;
uses
graph,crt,printer;
var
i,g8d,gm,j:integer;
tik,dat,gus,sap,von, owi: array[1..100,1..100] of byte:
begin
gd:=cgac2;gm:=0;
initgraph(gd;gm; " );setgraphmode(cgac0)
~for i:= 1 to 30000 do begin - - - -
putpixel(random(lDD},random(lﬂﬂ},random(4));end;
for 1:= 70 to 90 do begin putpixel(1l,i,2)
for

; oend;
i:= 88 to 90 do begin putpixel(3,1i,2) ; end:
for i:= B7 to 80 do begin putpixel(5,1,2) ; end;
for i:= 67 to 90 do begin putpixel(7,i,2) ; end:
- for i:= 66 to 90 do begin putpixel(8,1,2) ; end;

i:= 85 to 90 do begin putpixel(11,i,2); end:
for i:= 65 to 80 do begin putpixel(13,i,2); end;
for 1:= 43 to 47 do begin putpixel(13,1,3); end;
for i:= 64 to 90 do begin putpixel(15,1i,2); end;
for i:= 42 to 47 do bhegin putpixel(15,1,3); end;

1:= 25 to 32 do begin putpixel(15,1,3); end;
for i:= 83 to 90 do begin putpixel(17,1,2); end;

i

i

- for

for i

for i:= 42 to 51 do begin putpixel(17,1,3); end;
i:= 18 to 38 do begin putpixel(17,1,3); end;
for i:= 62 to 90 do begin putpixel(19,i,2); end;
for i:= 13 to 55 do begin putpixel(19,1i,3); end:
for i:= 61 to 90 do begin putpixel(21,i,2); end;

for

for i:= 11 to 57 do begin Putpixel(21,1,3); end;
for i:= B0 té 80 do begin putpixel(23,1,2); end:
for i:= 10 to 38 do begin putpixel(23,i,3); end:
for i:= 53 to 56 do begin putpixel(23,i,3); end;
for i:= 59 to 90 do begin putpixel(25,i,2); end;
for i:=

; 7 to 32 do begin putpixel(25,1i,3); end;
putpixel(27,39,1); '

for i:= B3 to SU.do begin putpixel(27,1i,2); end:
for i:= 7 to 27 do begin putpixel(27,i,3); end;
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do
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begin
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begin
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begin
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bedin
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hegin
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begin
begin
begin
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putpixel(32,1,2);end;
putpixel(33,1i,2);end;
putpixel(34,1,2});end;
putpixel(356,1,2)end;
putpixel(36,1i,2);end;
putpixel(37,1,2);end;
putpixel(38,1,2);end;

putpixel(39,1i,2);end;
putpixel(40,i,2);end;

putpixel(41l,i,2});end;
ﬁuféi#éik42,i;23;éﬁd;
putpixel(43,1,2);end;
putpixel(éé,i,Z};énd;
putpixel(45,1,2);end;
putpixel(46,1,2);end;
putpixel(47,1,2);end;
putpixel(48,i,2);end;

putpixel(4d8, 1,27 end;

putpixel(50,1,2);end;
putpixel(51,1i,2);end;
putpixel(52,1,2);end;
putpixel(53,1,2)end;
putpixel(54,1,2);end;
putpixel(55,1,2);end;
putpixel(56,1,2);end;
putpixel(B?,i,Z);end;
putpixel(58,1,2);end;
putpixel(598,1,2);end;
putpixel(60,1,2);end;
putpixel(B61,1,2);end;
putpixel(B2,i,2);end;
putpixel(B63,1,2);end;
putpixel(B4,1,2);end;
putpixel(85,i,2);ehd;
putpixel(66,1,2);end;
putpixel(67,1,2);end;
putpixel(68,1,2);end;
putpixel(89,i,2);end;




for
for
for
‘for
for
for
For
for
“for
for
for
for
For
for
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do
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begin putpixel(70,1,2);end;
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bedin
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begin
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begin
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begin
bedin
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begin
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begin
begin
begin
begin
begin

begin

begin-

begin
begin

begin

begin

begin
begin
begin
begin
begin
begin
hegin
begin

begin
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pubtpixel(71,1,2);end;
putpixel(72,1i,2);end;
putpixel(73,1,2);end;
putpixel(74,1,2);end;
putpixel(75,1,2);end;
putpixel(78,1i,2);end;

putpixel(77,1i,2);end;

putpixel(78,1,2);end;

putpixel(79,1,2);end;

putpixel(80,1i,2);end;
putpixel(81,1,2);end;
putpixel(82,1i,2);end;
putpixel(83,1i,2);end;
putpixel(84,1i,2);end;
putpixel(34,1,3};end;
putpixel(35,1,3);end;
putpixel(36,1,3);end;
putpixel(37,1,3):end;
putpixel(SB,i,B};end;
putpixel(39,1,3);end;
putpixel(40,1i,3);end;
putpixel(41,1,3);end;
putpixel(d42,i,3);end;
putpixel(43,i,3);end;
putpixel(44,i,3);end;
putpixel(45,i,3j;end;
putpixel(46,1,3);end;
putpixel(é?,i,S);end;'
putpixel(48,1,3);end;
putpixel(49,1i,3);end;
putpixel(50,1,3);end;
pntpixel(51,1,3);end;
putpixel(52,1,3);end;
putpixel(53,1,3);end;
putpixel(54,i,3};end;
putpixel(55,1,3);end;
putpi#el(SB;i,S);end;
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putpixe1(5?,i,3);end;
putpixel(58,1i,3);end;
putpixel(59,1,3);end;
putpixel(B60,1i,3);end;
putpixel(B61,1,3);end;
putpixel(B82,1i,3);end;
putpixel(B3,1,3);end;
putpixel(Bégi,S);end;
putpixel(65,1i,3);end;

putpixel(B6,1,3);end;

pnipixel(87,1,3);:end;
putpixel(68,1i,1);end;
putpixel(SS,i,B);ehd;
putpixel(70,1,3);end;
putpixel(71,1,3};end;

_putpixel(S?,i,l};end;

putpixel(38,i,1);end;
putpixel(39,i,1);end;
putpixel(40,i,1);end;
putpixel(4l,i,1);end;
putpixel(42,i,1);end;
putpixel(43,1i,3);end;
putpixel(éé,i,S);end;
pubpixel(45,1,3);end;

putpixel(46,i,3);end;

putpixel(é?,i,S};end;
putpixel(48,1i,3);end;
putpixel(49,i,3);end;
butpixe1(50,1,3);end;
putpixel(51,i,3);end;
putpixel(52,1,3);end;
putpixel(53,1,3);end;
putpixel(54,1,3);end;
putpixe1(55,i,3};end;
putpixel(56,1,3);end;
putpixel(b7,1,3);end;
putpixel(b8,1,3);end;
putpixel(H9,1i,3);end;
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putpixel(B60,1,3);end;
putpixel(61,1i,1%;end;
putpixel(B2,1,3);end;
putpixel(63,1i,3);end;
putpixel(84,i,3};end;
putpixel(B5,1i,3);end;
pntpixel(86,i,3);end;
putpixel(B7,i,3);end;

putpixel(H8,1i,3);end;
putpixel(43,1,1);end;

putpixel(44,1,1);end;
putpixel(45,1i,1);end;
putpixel(46,i,1);end;
putpixel(47,1i,1);end;
putpixel(48,1i,3);end;
putpixel(49,1i,3);end;
putpixel(50,1,3);end;
putpixel(5L1,1i,1);end;
putpixel(b2,1i,1);end;
putpiﬁel(SS,i,l};end;
putpixel(b4,1i,1);end;
putpixel(hDb,1,3);end;
putpixel(58,1,3);end;
putpixel(57,1i,3);end;

‘pntpixel(58,1,3);end;

putpixel(sg,i,l};end;
putpixel(BD,1i,3);end;
putpixel(B82,i,1);end;

putpixel(63,1i,1);end;

putpixel(64,1i,1);end;
putpixel(B65,1,1);end;
putpixel(B66,i,1);end;
putpixel(B7,i,1);end;
putpixel(SB,i,i};enH;
putpixel(48,i,1);end;
putpixel(49,1,1);end;
putpixel (50,1 ,1)end;
putpixel(55,i,1);end;




for i:= 5 to 17 do begin putpixel(586,1i,1);end;
for i:= 5 to 19 do begin putpixel(57,1,1};end;
for i:z 5 to 18 do begin putpixel(58,i,1);end;

for i:= D2 to 55 do begin putpixel(59,i,3);end;
For i:= 7 to 20 do begin putpixel(60,i,1);end;
for i:= 34 to 41 do begin putpixel(57,1,3);end;
for i:= 35 to 40 do begin putpixel(58,1i,3);end;

for i:= 1 to 100 do begin

for j:= 1 to 100 do begin

Lik{i,33:= getpixel(i,i); ,
if tik[i,33= 2 then tik[i,3):= Lik[i,jl+ 1;
end;end; '
for i:= 1 to 100 do begin
for j:= 1 to 100 do begin _
sapli,d3:= (sbs(tik{i,3] - tikEi+1,j+13) +
sbs(tik[i+1,31 - tik[i,3+11));
end ;end; '
for i:= 1 to 1080 do begin
for j:= 1 to 100 do begin
'putpixel(i+100,j,sap{i,j}}; end;end;
for i:= 1 %o 100 do begin
for j:= 1 to 100 do begin ‘
dat[i,3]:= getéixel(i,j};end;end;
for i:= 1 to 100 do begin '
for j:= 1 to 100 do begin
vonli,jil:= sbs(dat{i-1,3+1]1 + Zkdat[i,j+1] +
dat[i+1,§+1] - dstl[i-1,3-<1] -
2¥dsat{i,j+1] -~ debtfi+1,3-11)-
sbs(-dat[i-1,3+1] 2%datli-1,31 -
dat[i-1,j-1] dat[i+1,j+1] +
2¥kdat[i+1,3] dat[i+1,j-11);
_ end;end; '
for 1:= 1 to 100 do begin
for j:= 1 to 100 do begin .
putpixel(i+200,j,yon{i,j]}; énd;end;
for i:= 1 to 100 do begin | |
For j:= 1 to 100 do begin

+ +

gus[i,3]:= getpixel(i,i);end;end;
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for i:

for 3:

for i:

for j:

for 1i:

for Jj:

for i:

for 3:

owili,

for 1i:

for J:

for i:

for J:

for i:

for 3:

for i:

for 3:

[

1 to 100 do begin
1 to 100 do begin
owifi,jl:= sbs(gus{i-1,i-1)+gusli,j-11+gus{i+1,3-1]
~ gus[i-t,j+1]-gus[i,j+1]-gusli+l, 3+11)~
sbs(-gusli-1,3i+1] - gus[i-1,3]-gus{i-1,3-13
+gns[itl,j+1)+gus[i+l,jl+ausli+1,3-11);
end;end;
1 to 100 do begin
1 to 100 do begin o |
putpixel(i,5+100,0mi[1,31); end;end;
1 to 100 do begin GOTUETIEETR
1 to 100 do begin
gusfi,jl:= getpixel(i,i);end;end;
1 to 100 do begin
1 to 100 do begin

31:= ~(-gusli-1,3+13-gnsfi,j+1]1-gnsli+l,3+1]-

gusli-1,j1+8%gus(i,j] - gusli+l,3]-
gns[i-1,3-11- gnsli,j-11-gus[i+1,3-11);
end;end;
1 to 100 do begin
i to 100 do begin
putpixel(i+100,3+100,0wil1,31); end;end;

i to 100 do begin
1 to 100 do begin
gus{i,j]:= gatpixel(i,j);end;end;
1 to 100 do begin
1 to 100 do begin

owili,jl:= -(-gusl{i,j+1] - gus[i-1,3]+4%gusli,j]
-gusli+l,3l-gnsfi,i-11%;
end;end;

1 ko 100 do begin
1 to 100 do begin
putpixel(i+200,3+100,0wili,3]13; end;emnd;

repeat until keypressed;

closegraph;

end.
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KAMUS ISTILAH DALAM PENGOLAHAN CITRA

ANALISA CITRA. merupakan proses untuk wenggali informasi

tentang karakteristik citra.

CITRA BINER, gambar yang hanya terdiri  dari  dua. . .

“intensitas tingkat keabuan.

DIGITALISASI, proses . perubahan fungsi intensitas citrs
kenting menjadi array Pixel, nasing-wasing pPixel

dinyatakan dalam nilai keabuan diskrit.

CITRA DIGITAL, c¢itra vang elemeh—elenennya dinyatakan

dengan suatu besaran numerik yang membentuk suaty array.

DOMAIN - FREKUENSH, signal satu dimensional (bentuk
diubah ke representasi domain frekuensi dengan
transformas=si Fourier. Penggawbaran domain frekuensi lebih

mudah implenentasinya dalam proses citra.

DOMAIN SPATIAL, suatu proses pengolahan c¢itra dengan cara

memanipulasi secars langsung terhadap pixel. Baik pixel

- Secara individu maupun ortientasi tetangga terdekat .

138




ELEMEN GAMBAR/PIXEL , merupakan bagian terkecil dari citra

yang mengandung informasi.

INTENSITAS TINGKAT KEABUAN, suatu besaran numerik yang

Suatu ecitrs.

;aiduTAé.cnRA, merupakan karakteristik'dari suaty citra
dimana distribusi ‘intensitas tingkat keabunan nengandung

detail citra dengan mutuy tertentu.

PENINGKATAN KUALITAS CITRA, merupakan segala Proses awal
yang bertuijuan untuk meningkatkan kualitas citra baik
untuk keperluan menghilangkan noise, interpretasi, naupun

untuk keindahan gambaj .

PENGOLAHAN CITRA, merupakan bidang studi yang mempelajari
Proses pengolahan citra, dengan nasukan dan kelnaran

berupa berkas citra digital

PROSES PER SATU CITRA,, merupakan proses pengolahan citra

yvang orientasinya citra tersebut Secara keseluruhan.

PROSES PER PIXELSATU CITRA, merupakan Proses diwana
manipulasi data citra dilakukan terhadap - Setiap pixel

Secara individn.
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PROSES PER KELOMPOK PIXEL SATU CITRA.merupakan Proses
manipulasi data eitrs yang dilakekan terhadap setiap
kelompok pixel, dimana setiap kelompok pixel terdiri daxi

suatu pixel dan tetangga-tetangganya.

-RESCLUSIS$M¥HAL, derajat kehalusan dari proses pembuatan

kisi--kisi arah hp;isontaln_dan .vertikal yang memebagi

suatu eitra menjadi sejumlah pixel, wmakin kecil ukuran

setiap pixel dikatakan makin tinggi resolusi spatialnya.

RESOLUSI  TINGKAT KEABUAN, besarnya Juwmlah bit yang
digunakan untuk menylmpan informasi numerik dari tingkat

keabuan yang terkandung pada pixel-pixel dari suats

citra, !
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