
l;L.;.~C.'-JL.;.i 

tr.\~4~l H.: H c(CHJ.•o· 

~~cu,~u tl'i\~c;~l ~~ ttnt:\u~u tc;l'i\~l ~tl./ ~J. at~mu c;ctunu ~c;ctuc,a t~UJ. · 
uc; ~,t:\u. a~uc;C\ c;~~~'~ l'i\~c;~l ~~ aut~u tu,c~ auJ.~ ~tu,c~; 

L.:. L.:~I.~US t44•~1.f: 

li\<.~Gii\L c;L c;L!ctli\<.L t:GULllL!Ii\Nc;L!· ee<d NU t:U<.LUL· 

L" NO c;u:uL UQL t:li\Nc;L! CUll' <.li\ c;l\<.<.l ~NU lc;L!lQ<.L, CUll CIL!N<.O 

QlG<.U c;c;N li\c;t:<. L!GULll c;N UKL! t:C<.dlL" 

9· <.li\ c;l!l\<.~ GULll e<c;N lC<ClC<d Clc;c; U<.li\lt:<.O c;G<. l!l\lLL· L!l\(U Uli\lt:L! 

.,C\<.lC\l!., t:LNii\ L!~CilL lc;L!~t:<.L ~c;<.l dl CL<. li\c;N <.<.t:Ld" 

s· C\<.lC\L! <.li\ c;CUlt: t:C<Ut:LU L!t:U<.CL! t:c;n· <.li\ c;Lii\lO NU L!C<<.c;L! 

L!Q~<.V N<.ll\lLL c;u~U<.d NU l!li\Nc;L! ~l\CIL!" 

v· <.li\ c;L!UU<.c; cc; Uli\lt:L! C~CilL ULii\ lc;l\<.<.l NL! CIQGL l!li\Nc;L! lNU 

£" <.li\ c;CUlt: NL! L!Uii\lt:lU t:CIUCLU L!CU<.Cl! tc(" t4tJ.' t:CUC <.L t:LlL" 

c;G<. QLL CU<.t:Lrl C~CilL ~l!· c;N <.<.t:Ldl Uli\lt:lU ~lLGlU" 

<.li\ c;Lii\lO t:~CilL W NU CIQGL<. l!Uii\lt:lU c;t:L<.dl!· L!Uii\lt:lU <.<.t:LCl 

z· <.li\ c;l!li\N<.L NU L!~CilL L!LNii\ll t:C<Ut:LU L!t:U<.CL! L<.c!· t:Q<.lO L!CICUl 

lc;llLN li\L!l Cllt:ClU" 

1" <.li\ c;c!UN t:~<.ll NU L!L!CU<.lU t:Ll, L!li\~L lNU cc; li\Nc;lU L!t:U<.Cl! 

C<LrlL QGL<. L!c;<.C<lL" 

J.• L.:~I.~~IS Cl•~UJ.U.f: <.li\ c;l\<.<.l NU l!C<dlL lNU CIQGL L!~CilL CCICL<.O li\t:l!O C<.UCL! Uli\lCL! 

~· u~a1. 1(~1. a~u1. 4"''m"': 

£" li\C<. QGL<. c;<.mL· 

z· c!c;aL ~UJ. t4tJ. ~0 UlCIL L!L!Ll\Nlt.r· N<.l c;l!ll\<.N LG<.O C<L!c!c;aL" 

U<.l\lC<.L!" 

T" C<Uii\Cll -N<.l c;L!Ii\UC<Ii\ t:C<Uii\t: cl, <.L Nl CC<Uii\t:ll L!CINGii\L t.rdli\lLU 

to.J..L!C~4: OOT cd~J.~u· 

li\Nc;lU S-OT" <.li\ c;~ClU ~c; r.\4~r.\ li\Nc;lu· ~LL cc; li\Nc;L! -OZ Cc!lLlU" 

U4d t,: 09 Cd~J.~IS 

li\Nc;lu £ -v· <.li\ c;~nu ~c; li\Nc;u ~uu· ~LL cc; li\Nc;u -oz cc!lLlu· 

li\Nc;lt.r T -z· <.li\ c;~Cll! ~c; li\Nc;L! ~uu· ~LL cc; li\Nc;l! -OZ CClLlU" 

U4d ~,: 017 cd~J.~IS 

~c;<.L c;~ClU ~c; Ut4r.\ li\Nc;lU t:c;t:L CL!UNO c;G<.LlC\ li\c;L!c;l" 

t• t4tCL.: L.:r.\~4~l ~t4GISU L.:L.:c(l.tL.:: Cli\Nc;ll W tl:li\L li\Nc;lU" 

w ar.\J. L.:tu,cL.:: NLt:t~: li\t~:lu· 

~cu,~L.t ~ctul 

UCJ,4N,a -UCJ,4L.t N~4"l.~C,4U 

. a~t.c;u.c Lt~c;cu 

i 
auc;4u L.:t;u,nu 

L:a~~l L:aali\c;u, 4L:~Ii\LL: t;"~Cl4~(•L: ~ t:aJ.~ 
C41i\LJ. L:~c;~c;L: 

C<QGL L!li\Nc;Ll: 6ZL06 
C<l~L L!CU<.CL!' NC<.C U:li\~.,L! -5TOZ 

ra. 1 ~ c;"ccN.a ~c;L:U.I)N,a 
'~ ~ • t:u,nu (t41.. aac;~u.~u 
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(ni'Tii7l 40) C++ iu:un - 'N i7~n 

.( nnlj7l 20 - il~N\!1 ~::>~) 2-1 n1~N\!Iil 1•:>.n nnN ~v illV 

1 il~N\!1 

:1~m? iP~j/)):!il nl''{ J)JlJ .N ('Pl 10) 

void putValues (int mat[] [MAX_SIZE], int val, int size, 

int rowindex, int colindex) 

:O'N:lil 0'1DJY1:lil nN n?Jpr.l il'~j/)1:li1 

MAX_SIZE ynp '"Y 0'1i)1Y.l il'ir.l'Y.l'll O'Y.l?'ll 0'1:ltm ?'ll n'Y1:1'1 il~:P1DY.l - mat 

n:::P1\JY.l:l 0''ll? 'll''ll O?'ll 1:1\JY.l - val 

n'Y1:1'1 i1~'1Dn-nn ?'ll ?-ru )~"Y.lil o?tt' 1:1\JY.l - size 

il:~:P1\JY.l:l i111'll ?'ll tJj/i)'N )~"Y.lil O?'ll 1:1\JY.l - rowlndex 

il~'IDY.l:l ili1Y.lY ?'ll tJj/i)'N )~"Y.lil o?tt' 1:1\JY.l - collndex 

i111'll:l ?mnn 1Y.l1j/'Y.l'll 1:l'Ni1Y.l ?nil ,size il'ir.l'Y.l'll n'Y1:1'1 i1~'1Dn-nn:l val l1Yi1 nN O''lln il'~i/)1:>i1 

.collndex N1i1 il?'ll tJj/i)'Nil'll ili1Y.lY:l1 rowlndex N1i1 il?'ll tJj/i)'Nil'll 

il~'IDY.l nn ?'Jil? n?1J' m'N [rowlndex] [collndex] mpm:1 n?mnnn i1~'1DY.lil nm ili'Y.l:l :l7 'C'tt1 

.il'm?nn'll 0'1:l'Ni1 nN p1 N?Y.l?1 ,i1~'1DY.lil m?nm )nn? N?tt' :1? O''ll ,size ?iU:l n'Y1:1'1 

:111XtJW'J 

:O'N:lil 0'J1Yil OY il'~j/)1:!? ilN'IP 11:1Y 

8 x 8 i1?11)tt' i1~'1DY.l - mat 

val= 0 

size= 8 

row Index= 0 

collndex = 0 

:nPn? p1ynn m'IDY.lil 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

- 2-



-s-

1 1 1 0 0 0 0 

I I I 0 0 0 0 

L L L L 0 

I I L L L L 0 

I I I L L L L 0 

0 0 0 L L L L 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

L!C<"Ld\L! llll~Lcl L;L!~lll: 

I= xgpuno::> 

Z = xgpUIMOJ 

v = n!s 

L :r:: JUA 

lUW -L!C<"Ld\L! C<L!LlWL! L!dlLC<Il 

~Cll dL~NL! ClQGU L;GlCdl\~L! ~0 L!~LC~O L!CN~o: 

L;llll-CI"L~l\L! CULL; ~L!
1 

C<lL;NL! Ld llll-L!C<"Ld\L! 11\CC<l\Nil C'Ct:lc;lll L!C<"Ld\L! 11\L!Udt:c;L!· 

cl'i\~o c;c c~ uu ue<"L~l\L! NC<lLL! c;u~lu cnLc; ~ x ~~ NL C<NUL ll!Uc; e<e<~dlo [S][v] N~L e<ac;~d e<dlo 

I IIOOOO 

I I I 0 0 0 0 

I I I 0 0 0 0 

I I I 0 0 0 0 

I IIIOOOO 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

L!C<"Ld\L! llll~Lcl L;L!~lll: 

v = xgpuno::> 

£: = xgpUIMOJ 

~ = n!S 

I= IBA 

l'UW -L!C<"L~l\L! C<L!LlWL! L!dlLC<Il 

~Cll dL~NL! ClQGU L;GlCdl\~L! ~0 L!~LC~O L!CN~o: 

I?.Nc;ll 6ZL06 -Nt:,c STOZ 
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11tm rPynn n~n\JY.l N?Y.ln'll ,'N ~~Ytm n~~j?)1!lJ n'l!nn'liY.lil n~Dn JmJ .J ('Pl 10) 

n~m~i1 m~!lJ :NJi1 )!l1NJ i1~J1)1 nN t>n1n J"rlN1 , 0 11YJ MAX_SIZE x MAX__:SIZE 

n~m~n )!l11i1Y.l o~1J~N ~)'ll pn1nJ , 1~?YY.l . 1 1~J1Y'll 4 x 4 ?1nJ yn ~1 n~n~ mmnnn 

, 4 x 4 ?11n ~)'ll Yn ~1 ?'ll nm1nnn n~m~n m~!:li1 ?~nnn i1)1nnnn )!l11i1Y.l onJ~N ~)'ll1 

~JNY.l'lli1 Y'J1i1 nN t>111 i1'GJ)IY.lJ N1i1'll 1J ,i1JNY.l'll1 i1J)IY.l ~!lJJ p1))1~ m )1):::1'1 . 2 PJ1)1'll 

0~)1):::1'1 n1~~~ 0)1 1''liY.li1J 'll~ i1Y.l11 )!l1NJ . 1 PJ1)1'll ,p1W'll 011j?i1 )1):1~1i1 J'll )PJ)Ii1 

J'll )PJ)Ii1 ~JNY.l'lli1 )I~J1i1 nN 0111 )1):::1~1 JJ'll 1J i1~~1\JY.li1 J'GJ ~'GJN1il )10JJNi1 J)l 

.m1~?Yi1 1N n~?NY.l'lli1 )!l11i1Y.l ?~nnn )nnNi1 Y13~1i11'l!N 1Y ,1~)!lJ p11Y'll Y13~1i1 

MAX_SIZE ON1 ,0~1!lt>Y.l ~)113~1 (MAX_SIZE/2)-1 1~i1~ ~m MAX_SIZE ON ,J"ilt> 

.il\JY.l ~!:lJJ n?:nYY.l 1~Y.ln j?1?~nil nN~1n 1'GJNJ ,0~1!lOY.l ~)113~1 MAX_SIZE/2 1~il~ ~m-~N 

)1N1? 'll~ m i11j?Y.lJ1 , 4x 4 ?'ll NJY.l1Y.l~Y.lJ nPn? ?:n~ N? )11rlNi1 Y13nm pn~ :!1; tl'\!..1 

.)~pn 11Y oy n~~1\JY.l? N11p? 

n1'i1J 1~1~ \JJ!li11N ,J~)IJ 1N1n'll 11t>J n1Ji1J i1~i1~ NJ i1~~1\JY.li1 ~)J~Y.l :!1; tl'\!..1 

.J~)IJ 1N1nY.lJ ONni1J 

:O~NJi1 o~J1Yi1 nN ?~Jn N~i1'll 1J nmN p1yn n~Dnn , 12 1nmn n~Y13~1 n~~1\JY.l )m'i1J 

5 5 5 5 0 0 0 0 0 0 0 0 

5 5 5 5 0 0 0 0 0 0 0 0 

5 5 5 5 4 4 0 0 0 0 0 0 

5 5 5 5 4 4 0 0 0 0 0 0 

0 0 4 4 4 4 3 3 0 0 0 0 

0 0 4 4 4 4 3 3 0 0 0 0 

0 0 0 0 3 3 3 3 2 2 0 0 

0 0 0 0 3 3 3 3 2 2 0 0 

0 0 0 0 0 0 2 2 2 2 

0 0 0 0 0 0 2 2 2 2 1 1 

0 0 0 0 0 0 0 0 1 1 

0 0 0 0 0 0 0 0 

-4-
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:o~~nn o~J1Yil nN ~:nJn N~il\!J 1J nmN p1yn n~)Jnil , 11 1n~r.m n~Ynn i1~~1\Jn 1m~n1 

5 5 5 0 0 0 0 0 0 0 0 

5 5 5 4 4 0 0 0 0 0 Q 

5 5 5 4 4 0 0 0 0 0 0 

0 4 4 4 4 3 3 0 0 0 0 

0 4 4 4 4 3 3 0 0 0 0 

0 0 0 3 3 3 3 2 2 0 0 

0 0 0 3 3 3 3 2 2 0 0 

0 0 0 0 0 2 2 2 2 1 

0 0 0 0 0 2 2 2 2 1 

0 0 0 0 0 0 0 1 1 1 

0 0 0 0 0 0 0 1 1 1 

- 5 -



2015 J)JN - 90729 )1~:1N'll 

.")~nn 111Nl D'm D'11n ")~1 ?J n~P?nm mnnn n?lpnn n'~P)1!:l lm:> .N C'i'll2) 

. 9 1nPn ?:>? 1)'n ")~1 ?:> 111N\!J n'm? )n') 

,c mNm ,nnN oyn D'>''!:lm b-, a-1 1nNn ab2 mm? p1Ynn abcc mnnnn 

. '2' mn '">' nn?nm ")~1l onny.!:l nY'nmn 

D'nYn 3 >''!:lm a mm 1nNn 33D23jk mm? p1ynn aaarrrDddQQQik mnnnn 

>''.!:lm Nm p? 1l?l nnN DY.!:l >''!:lm D mn ,")~1l D'nYn 3 >''!:lm r mn ,")~1l 

D'1mm ")~1l D'nYn 3 )~'!:lm Q mn ,")~1l onnyn >''.!:lm d mn ,m:>1wnn mnnnl 

.nnN oyn D'>''!:lm k-, j 

.n'11pnn mnnnl onp nm\!J D'1m ?\!J ")~1 m~nn 

.n'11pY.ln mnnnl 1m\!J D'1mn 1ntm nN 1'tnn n'~P)1.!:ln 

?lN ,m,mN on om\!JN1n D'1mn ')\!J) 1nNn 4 1'tnn n'~P)1!:ln ab2 mnnnn 1ny 

.11PY.ll W'!:l1n\!J 0'11n 2 m~nnn 2 n1ntm Nm ''V'?~Vn mn 

- 6-
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.{nrrlj7l 20 - il~N\!.1 ~::>~) 4-3 ni~N\!Jil I'J.D nnN ~v illV 

3 il~N\!.1 

:ml't:til nnmY.)il nl't1 Course ilj?JIIl'Jil nl't :tmJ 

1~tm ,(0'11n 20 1Y ilJ1)~\!J mnnn) tJ11pil 0\!J Oil il')1m 1\!Jl't Course ilj?JIIl'Jil .N ('Pl 3) 

.il1:1Yl'J:t 1l'JJ) tJ11j?il ONm tJ11j?J O')'J)'GJ1il 0'D)1)\)tJil 

l)mil11:tY 11Y 1':1YilJ NJ 'Vl'Jn'Vl'JJ 1\!J~NJ 'V' .0')1n)i1 3 nN J:tj?l'Jil ilp~mn7 'Nn .::1 ('pl 3) 

.il1:1YY.):l 1:tYm ))'N tJ11j?il\!J il)'il Jllll'Jil n1'1:1 m i11j?l'J:l) ,il1:1YY.):l 11Y) 11Y''Vil ONil 

(operator=) ilY.)\!Jil 11D1~1N ,(copy constructor) ilj?nYil 'N):l \!Jl'JY.)J 'V' 111~il n1m:1 .~ ('i'l S) 

.OilY.) 111N JJ \!Jl'JY.)J n111:1 NJ )N n111:1 Y11l'J 1:ltJil .(destructor) p1~m 

O'D1\!J1il O'DnmtJil 1~tm nN J'll''V 1=> ,prefi.x-il nNtnn ++ 1m1~)Nil nN \!JY.)Y.) .1 ('i'l 3) 

. 1 -::1 tJ1)j?J 

.ill:tYl'J:t 1Y.)J) tJ11pil ONil 11mil nN il)'GJ''V 1J ,! 1)\)1~)Nil nN \!Jl'JY.) .il ('i'l 3) 

ilmn:t ~~P\!.1 D)~) ONnil:t Dpn:t)Nil '))m nN tJ'~I''V 1J ,<< 1)\)1~)Nil nN \!JY.)Y.) .) ('i'l 3) 

·1\!JY.)il::l 

:') IY 'I 0'~'YtJ:t nl~)il\!.1 0'1)\J1~1Nil n\!J)J\!.1::1 'GJ))'J''VJ ilmn lJilJ 

void main () 

Course c("C++", 36, true); 

cout << c << endl; 

++C; 

c = ! c; 

cout << c << endl; 

The course C++ has 36 students, and it is taught in a lab 

The course C++ has 37 students, and it is taught in a class 

- 7-
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4 il~N\!J 

.!1'D!1i1 DJ!:I il'il' iln ::nnJ'/ \!-" .main·il nN J'Jnil 'P)i/) mp'/nn 3 J'Jni11)i/ YDP )Jil'/ 

#ifndef POINT H 

#define POINT H 

#include <iostream> 

using namespace std; 

class Point 

{ 

protected: 

int x, y; 

public: 

Point(int x, int y) 

-Point() 

x(x), y(y) 

cout << "In Point: :-Point for " << *this << endl; 

friend ostream& operator<<(ostream& os, const Point& p) 

} 

} ; 

#endif I I 

OS<< "(" << p.x << " "<< p.y << ")"; 

return os; 

POINT H 

- 8-
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#ifndef PIXEL H 

#define PIXEL H 

#include "point.h" 

class Pixel public Point 

char* color; 

public: 

Pixel(const Point& base, canst char* color) 

} 

this->color =new char[strlen(color)+l]; 

strcpy(this->color, color); 

Pixel(const Pixel& other) Point(other) 

Point(base) 

this->color =new char[strlen(other.color)+l]; 

strcpy(this->color, other.color); 

} ; 

-Pixel () 

{ 

cout << "In Pixel: :-Pixel for " << *this << endl; 

delete []color; 

friend ostream& operator<<(ostream& os, canst Pixel& p) 

os << (Point&)p <<" [" << p.color << "]"; 

return os; 

#endif I I PIXEL H 

- 9-
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#ifndef LINE H 

#define LINE H 

#include ~pixel.h~ 

class Line 

Pixel pl, p2; 

public: 

Line(const Pixel& pl, const Pixel& p2) 

-Line () 

cout << ~In Line: :-Line\n~; 

pl(pl), p2(p2) 

friend ostream& operator<<(ostream& os, const Line& l) 

#endif I I 

os << ~The line: ~ << l.pl << ~ --> ~ << l.p2; 

return os; 

LINE H 

- 10-
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#include <iostream> 

using namespace stdi 

#include "pixel.h" 

#include "line.h" 

void main() 

Point pl(l, 1) i 

Point p2(2, 2) i 

Pixel pxl(pl, "pink")i 

Pixel px2(Point(3,3), "red") i 

Line ll(pxl, px2) i 

Line 12 (Pixel (pl, "gray"), px2) i 

cout << "--------------------------\n"i 

- 11 -
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(ni"Tii7l 60) VHDL - ':1 i7~n 

.{ nnlj7l 20 - il~N\!.1 ~::>~) 1 o-s n1~N\!Ji1 pJ.n \!II~ \!.I ~v i1lV 

nmp1 (Multiplexer) JJI>J INJl>Ji1 (TnN~:n:l i111DP\J~JIN1 Tn\!J') VHDL Jl!l\!JJ 11p J)JlJ .N ('pl 10) 

:D~NJi1 D~I\J>JI!li1 ~1~ )y p~!l)N)J JJI>Ji1 . 1<=2 mm 

."width" D\!Ji1 DY "D?\!J" mm )??J mn\!J>J N1i1 JJI>Ji1 1nn .1 

.std_logic_vector ntm Di1 JJI>Ji1>J N~mi1 mN1 JJI>J? ND>Ji1 mmN .3 

:1Wnlf1 

.doutvec NIP i1N~~)? .dinl vee-) dinOvec J)JIJ mtmJ? NIP .mux2vec 1'JIJ NIP .1 

.(std_logic l)t)>J) i11P1i1 mmJ? sel NIP 

i1N~~~? i1mN n1mm nPimpni1 mo)Di1>J nnN nN n1nn i11PJi1 no~)J .2 

.Jl)I1\JP11i1 

mN~m pnJ? 1)1~ Test Bench-i1 .Test Bench Jl)y~)JNJ 1N '")'YtJJ Jll~~l() J)Jii1 JlN pnJ .J ('PllO) 

. ~1nnn N?1 )>JY!l 1n JlPi1?1 m!l1~>J 

- 12-
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:(1:1'.:7::1 i111\Jj?\J~JlN) VHDL n!l't.IJ N::li111j?i1 Y\Jj? )1m .N ('vl 10) 

-- Part of a test bench 

resetN <= 1 0 1 
, 

1 1 1 after 100 ns 

process 

begin 

elk<= 1 0 1 
; wait for 50 ns ; 

elk<= 1 1 1 wait for 50 ns 

end process 

.std_logic 1N bit :ntJn Di1 mmNi1 

(mm~tJ? 1Y1m ).)~N't.l) 1~?i1n DY i111\Jj?\J~JlN ??1Ji1 VHDL n!l't.l::l 11j? Y\Jj? :nnJ .::1 ('vl 10) 

:('!l1tJ.)~N )!l1NJ 11)~) i1J1Y mNi1) i1N::li1 mNi1 n11~ nN l~)~'t.l) 

0 n 0 n 0 
75 100 175 

1N bit l1t'Y.) ,i111\Jj?\J~JlNJ m~)!l mN N1i1 mNi1 .Nano-Second-::1 )i1 11~NJ )r.Jti1 nnm~ 

.std_logic 

- 13-
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COt c4,) N. Cl.rLt: Nll L!dlL CNI'i\L NUL! C<l'i\i!C<I'i\ t:lll!c;<.l NUL 11\U<.I'i\ c;l'i\C<. Nllllll L!C<t:LN (L!lll!c;<.l N<.CL 

.. Pg~uuq:> 1ndu! guo A:ruo :glON .. 
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1 
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.. Jgqlg~ol pg~uuq:> Slndu! :gloN .. 

T" t:cc; G~O 11\C~I'i\l.! 11\<.CL<. l'i\c; 11\ll<. L!CC<.Qlll t:L-WC<.ll
1 

Cl'i\c;Ull L!L!LL~L! L!t:NL! c;e<al: 

CC<.Qlll ~0 Nllllll C<QLC l!q Lc;<N <.!\<.N~u· c;e<~LCll L!C<NG<.<.C<.O L!CN<.O: 

CLLI'i\ c;cllLC dLL t:l'i\Gll 'lGHA (<.11\Lll LNLC<.C\dC\LLL! e<c;NLll) L!C<llNL Nll L!L!llCL!Clll l'i\c; C<~LCll c~c;u 11\ll<. 

ti\HL.l.! L 

li\N~ll 6ZL06 -NCd: STOZ 



-~I -

(Of cd,) c· Cl!lC I!CC~I! C<C,Nl! Cr.\GI! !OHA l.!C<C!\~1! Nil G~lC,I! l!C<~LCI! l!Wl!l! dlL .. OIIo .. · 

CL~NI:LC<l!" 

(Of cd,) N" QLC\C\ L~NI:LC<I! Cl~ll! l!C<I!NLI! Nil G~lC,I! l!C<~LCI! lClC,C,I! 1:0 Nil !\~ll l!~~LlL ~C, l.!U~!\~0 

I~ I~ I~ I~ I~ I~ I~ I~ I~ I~ 
l!NULlCL! ~ClC,l! C,l!~Ur.\C CQ<.C<.I! l!LNr.\lCL! r.\C, L!L!\\., l!CN

1 
CG<. r.\C<l!\1: CLli:C<l! C,L!C,l= 

C<U\N Z 

CC4£lt.r I!': 

l!C<l!\N Z l!lGL C<.~o~ C.-1 L Ld Ca<.lO dC,<.C\1! L!\\., Q<.C<.ll! l!dlL .. 0 I 10 ... C,!\lLL hl!l<. l!dlL 1 l!Q<.C<.I! 

CC<ClN l!C\lL<. r.\C, l!C<~LCI!
1 

IS
1 

C<l!dCC,I! a~C<.I! NUll CCC, LLCll d!\l! U~lC<. r.\C, l!C<ClN )l!:J" 

)IML. &;li\~41.t 8 

l3S3l:l 

I .. OHO .. ~ ... 
IS z l1l!h L!IL 

t(({LCU I 
>llJ 

Cl!lCL! C<~LCI! C,hl!l<. l!dlL .. 0 II0 .. 
1 

CC<I!lNL CN<.lL C,r.\NC,l! g· 

liUlL.l! 8 

i?.Nc;ll 6ZL06 -NC4C 5"TOZ 



Vee 
r----, 

IAND_GATEI IAND_GATEI IAND_GATEI 

input 
,---- ~ 

I ~~+---------~-----+---------+----~.---------+-----~--------~~ 

L----

Vee ~: 
0.' gl 

.... 
: .. ~.i 

component t_ff 

port ( en , t :in bit; 

q,nq : out bit ); 

end component; 

component and_gate 

port ( a,b : in bit; 

y: out bit); 

end component; 

j ~~ 
: o: 

L.~J 

1?N mmN ?'GJ omp)tl? :1? 0)\!J .SIGNAL :m:m Oil 0)))J1il p:I 0)1:lntlil Y-1 X mmNil )J1)Jtl .2 

.n:InJ\!J n)Dn:I 
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a -----lD 
FF 

10 il'IN\U 

:illmn n::n~"~ ?'ll ~\JnJtJ l1Nm )1m 10 n?N'll? lPNJ 

e 
Q 

FF 

f 
FF 

b -~-----------------~ 

'llnn'lln .mmm n:>l>Jnil nnmnn nzx lNnnn cmzx?n ill1\Jj?\J~JlN1 m'll~) VHDL n~'l'J 11p Jm:> 

.n:>l>Jnn ?:> ?'ll 11zx~nn l1J>' 1nzx ')1lJ)'tJ l'JilnJ 

nm'l'J 'llnn'lln? rzx .Dil'li?J mmN ?'ll n~vm zx?? n?N'll? I)'NJ D')Y.ntJn'll mmzxJ p1 'llnn'l!il 

.D'J'Jlil11nJ o~m'lllil mmzxn 

! 7ln~~7l:a. 

""1'11l' ,,,,Jl\(1 ,,,,~tfl ,, © 
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