
t;L,4,;~~L4i 

tl'l\~'i~l u.~ zr l(au.,a 

L:L:CU,~Lf ~~H~~l ~L: ~W:\U~Lf ~~~~l ~~L/ N.J. ~~~mlf ~C~UC4Lf ~~C~UC,Q ~HUJ: 

u~ H,4u •. ~~u~" ~L:~I\'H ~H~~l H~ ~u~L.Lf ~u,cL: ~UJ.L. L: ~u,cL:; 

1.4" 1.4~1..~U.t t'i'i,~Lf: 

J. · 1.4~1..~~"" a,~uJ.~~.t: 

~· u~a1.. 1(~1.. a~"'"' 'il'l\,ml'l\: 

ri\<.NGri\L c;L c;l!Ciri\<.L CGLCLlll!ri\Nc;l!· CCid NLC CU<.LLCL· 

[ NO c;LI'\LCL UQL Cri\Nc;l! CL.Cll' <.ri\ q::<.<.l ~NLC lc;L!lQ<.l, CL.Cll Cil..CN<.O 

QlG<.LC c;c;N ri\c;C<. l!GLCLll c;N WCL! CC<.dlL' 

9' <.ri\ c;l!!\<.( GLCLll Cic;N lCiClCid Clc;c; U<.ri\lC<.O c;G<. l!!\lLl' l!!\(l..C L.Cri\lCL! 

11C\<.lC\l!11 CLNri\ L!I'\CilL lc;l!I'\C<.L 1'\c;<.l dl CL<. ri\c;N <.<.CLC' 

5' C\<.lC\l! <.ri\ c;CL.ClC CCiUCLLC l!CU<.Cl! cc;CL' <.ri\ c;Lri\lO NLC l!Ci<.c;l! 

L!OI'\<.V N<.l 1\lLl c;L!I'\LC<.d NLC l!ri\Nc;l! 1'\!\Cil!' 

'17' <.ri\ c;l!LCU<.c; cc; L.Cri\lCL! CI'\CilL ULri\ lc;f><.<.l NLC QQGL l!ri\Nc;l! lNLC 

£' <.ri\ c;CL.ClC NLC l!L.Cri\lCll..C CCiUCLLC l!CU<.Cl! ti(C\ t'itJ.' CCLCC <.L CLlL' 

c;G<. OLL CLC<.CL.Cl CI'\CilL ~l!· c;N <.<.CLdl L.Cri\lCll..C 1'\lLGll..C' 

<.ri\ c;Lri\lO CC'\CilL W NLC QQGL<. l!l..Cri\lCll..C c;CL<.dl!' l!L.Cri\lCll..C <.<.CLdl 

z· <.ri\ c;l!ri\N<.L NLC L!I'\CilL l!LNri\ll CQUCLLC l!CU<.Cl! L<.d' CQ<.lO l!CiCUl 

lc;llLN ri\l!l CilCCll..C' 

T' <.ri\ c;dLlN Cl'\<.ll NLC l!l!CU<.ll..C CLl.. l!ri\1'\L lNLC cc; ri\Nc;lLC l!CU<.Cl! 

Cil..Cll QGL<. L!c;<.CilL' 

z· <.ri\ c;f><.<.l NLC l!CidlL lNLC CiQGL L!I'\CilL CCiCL<.O ri\Cl!O C<.LCCL! L.Cri\lCL! 

l!CU<.Cl!' 

T' NO <.ri\ Cri\Nc;ll ri\Nc;lLC 1'\0 C\Cc;l!' <.ri\ c;l!I'\LC<.d NLC l!C\Cc;l! c;CiUCLLC 

£' ri\C<. QGL<. c;<.CilL' 

z· dc;aL ~UJ. t'itJ. 1'\0 UlCiL L!LlL!\Nll..C' N<.l c;l!l!\<.N LG<.O Cil!dc;OL' 

U<.!\lC<.LC' 

T' CiUri\Cll -N<.l c;l!ri\LCCiri\ CCiUri\C cl., <.L Nl CCiUri\Cll l!CiNGri\L L.Cdri\lLLC 

t4J..L4t~'i: OOf c4~J.~~.t· 

ri\Nc;lLC 5-0T' <.ri\ c;I'\Cll..C 1'\c; l'l\'i~l'l\ ri\Nc;lLC' 1'\Ll cc; ri\Nc;l! -OZ CdlLll..C' 

U44 t,: 09 c4~J.~Il 

ri\Nc;lLC £ -v· <.ri\ c;I'\Cll..C 1'\c; ri\Nc;l! ~Uil' 1'\Ll cc; ri\Nc;l! -OZ CdlLll..C' 

ri\Nc;lLC T -z· <.ri\ c;I'\Cll..C 1'\c; ri\Nc;l! ~Uil' 1'\Ll cc; ri\Nc;l! -OZ CdlLll..C' 

U44 ~,: 017 c4~J.~Il 

1'\c;<.L c;I'\Cll..C 1'\c; Ual'l\ ri\Nc;lLC cc;CL Cl!LCNO c;G<.LlC\ ri\c;l!c;l· 

t" atCL4 1.41'l\~'i~l ~aGI.tU 1.41.41(1..tl.4: Cri\Nc;ll ~L! 1'\ri\L ri\Nc;lLC' 

N" al'l\J. 1.4 tU,CL4! NLCI'\ ri\1'\ll..C' 

L:cu'~"' ~n;ul 
L!CJ,t\M'Q -L!CJ,t\Lt ~~4ai.~C,4L! 

a~t..tUS LS~tCll 

Iii 
~u4dL: ~Jtu,nL: 
""~'~l ""~~t?t4Ll' 4'-''t?."''-' ta'n4~~'"" ~teu.~t 
~(j\I.J, '-''4'4'-' 

CIQGL l!r.\Nc;ll= 6ZL06 
Cllr'\J. l!CU<.Cl!' NC<.C l..Cr.\1'\,.L -t>TOZ 

~I\.. I ~ .:;a'c~,a ~4'-'CJ.~~,a 
~ ~ "• tu,nL: ~~~.. ~~4'Ll'~"" 
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(nll'li7l 40) C++ ill::>ln- 'N i7~n 

Jnn m Nm p) ,n'm lllj' lljJ11ljD Jllj J.~m 111N Nm base l~tmn .base I~OD n)Jpnn i1'~j7)1~ J1n:J 

.lljJ11ljDi1 0'0J 

N~P ')llji1 J~')i11 1l1ND D'J~'m 1nN llljN:J m'J:J1:JD n'11l 'lllj' 0'1ljJ11ljD base 1n~n m~r.m~n 

.m'J:l1:J base Nm D'J~'m ')llj Jllj O:JI1N .i1J)ID 111':JJ 111ljNii1 J~'m Jllj lnPJ n'JND!lji1 n11pmn 

* * 
** ** 
*** *** 
**** **** 
***** ***** 

* * 
** ** 
*** *** 

:base = 3 11J)I 

* * * 
** ** ** 
*** *** *** 

:base = 4 11J)I 

* * 
** ** 
*** *** 

**** **** **** **** 

:base = 5 11J)I 

* * * 
** ** ** 
*** *** *** 
**** **** **** 
***** ***** ***** 

')llji1 11)1Di1 ':ll)l ON true l'lnn m~r.m~n .nm 111NJ D':li)ID 2 n)Jpnn ,.,,~,~,,p, i1'~j7)1~ Jm:J 

.111ljNii1 11)1DJ!lj 0')1)1J 11~i1 110J 0'1110D 

bool isReverseArrays(int arrl[] 1 int arr2[] I int size) 

.11~i1 110J 0'1110D 0i1')1)11lj lnND true llnP 5 0)11Nilj { 6,9,3,8,2} -, { 2,8,3,9,6} 0':li)IDi1 11J)I 

111ljNii1 11)1DJ ')llji1 IJ'Ni1 11)1\lj lnND false llnP 5 O:JI)Nilj { 6,9,3,8,2} -1 { 2,8,3,7,6} 0')1)1Di1 11J)I 

. ')llji111)1DJ ')I'Jii1 IJ'Ni1 Jllj 11)1i1D i1)11lj 
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class Flower 

{ 
private: 

} ; 

char type [10] ; 

char* color; 

int stemLen; 

(distructor) P1!ln ,(copy c'tor) npn~li1 'N):l n??tm il"'V'?'Vil 11N ~Vnn? ,,.,~ DNil .:1 ('Pl 8) 

.111~ on:1 )'N ~nn 1:1tm n1nN ,omN ~Vnn , p DN H=> nn~Vn 11\J1!:11N1 

void main() 

{ 

I* 

Flower fl ("anemone" I "red" I 5); I I nnnN 11')') 

Flower f2(fl); 

cout << f2 << " " << f2.getStemLen() << endl; 

Flower f3 (II cyclamen II I "purple II I 7) ; I I n?uo !l!lj/1 

f2 = f3; 

f2++; 

cout << f2 << " " << f2.getStemLen() << endl; 

anemone 5 

cyclamen 8 

Press any key to continue . . . 

*I 

- 3 -



#include <iostream> 

using namespace std; 

class Starn 

{ 
int x; 

int* y; 

char* str; 

public: 

{ } 

} ; 

Stam(int X=O, int* y=NULL, char* str=NULL) 

int getX () 

int* getY () 

{return x;} 

{return y;} 

char* getStr() {return str;} 

-Starn() 

{ 
(*y)--; 

str [ 0] I I I . . , 

void main() 

{ 
int nl=lO, n2=10, n3=30; 

char text[] = "hello"; 

Starn* arr[4]; 

arr[O] new Stam(nl, &n2, text); 

new Stam(n2, &nl, text+l); 

x(x), y(y), str(str) 

arr [1] 

arr[2] 

arr[3] 

new Stam(nl, &n3, arr[l]->getStr()+l).; 

new Stam(*arr[O]->getY(), &nl, text+3); 

for (int i=O ; i < 4 ; i++) 

cout << arr[i]->getX() <<" "; 

cout << *arr[i]->getY() << 

cout << arr[i]->getStr()+l 

for (int i=O ; i < 4 i++) 

delete arr[i]; 

cout << nl << endl; 

cout << n2 << endl; 

cout << text << endl; 

- 4 -

II II. , 
<< "\n"; 
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(ni'Tii7l 60) VHDL - ':J. i7~n 

.( nnlj7J 20 - i1'1H~i '7::>'7) 1 o-s n1'1Ml!li1 I1J.D l!ll'll!l 'J)J i1J)J 

din---~ 

resetN ---~ 

elk -----i> 

library ieee ; 

use ieee.std_logic 1164.all 

entity rd4 is 

1-------dout 

State Machine 

port ( resetN~din 1 clk in std_logic 

dout : buffer std_logic ) ; 

end rd4 ; 

architecture arc rd4 of rd4 is 

type state is (zero 1 riselone 1 fall) 

signal present_state 1 next state : state 

begin 

process ( resetN 1 elk ) 

begin 

if resetN = '0' then 

present state <= zero 

elsif clk'event and elk= '1' then 

present_state <= next state 

end if ; 

end process 

process 

begin 

present state I din ) 

dout <= '0' 

case present_state is 

when zero => 

else 

if din= '1' then 

next state <= rise 

next state <= zero 

- 5 -
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end if ; 

when rise => 

dout <= '1' 

if din= '1' then 

next state <= one 

else 

next state <= fall ; 

end if 

when one => 

if din '1' then 

next state <= one 

else 

next state <= fall ; 

end if ; 

when fall => 

if din= '1' then 

next state <= rise 

else 

next state <= zero 

end if ; 

end case ; 

end process 

end arc rd4 

.1n:nlljn nN pm ? Moore m:nJ 1N Mealy )1tnJ Nm mnr.m DNil .N ('Pl S) 

'.!:1-~Y D'J::!Oil nN::~pil nN YJ1p ilnN 11ljNJ 11j?i1 Jllj i111DP"'J1Ni1 j?Jn nN llj1nn J1nJ .) ('pl S) 

1J"1l'v.Jfl tiN VJ~1fll 1lt1lfl 1lP' t1't7t'1' VJ1nfl 1lp!1 tJ"ll'VJ tJUl'l'~ Y::!J .ilNJ.il ilJJ"il 

:tl)f~'!lv.J 

State Assignment 

zero 00 

nse 10 

one 11 

fall 01 

- 6 -
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din-------~ 

resetN -------~ 

elk ._---I> 

library ieee ; 

use ieee.std_logic_1164.all 

entity rd4 is 

r------e dout 

State Machine 

·port ( resetNidin 1 clk in std_logic 

dout buffer std_logic ) 

end rd4 ; 

architecture arc rd4 of rd4 is 

begin 

type state is (zero 1 rise 1 one 1 fall) 

signal present state 1 next state : state 

process 

begin 

resetN 1 elk ) 

if resetN = '0' then 

present state <= zero 

elsif clk'event and elk= '1' then 

present_state <= next state 

end if ; 

end process 

process present state I din ) 

begin 

dout <= '0' 

case present state is 

when zero => 

if din= '1' then 

next state <= rise 

else 

next state <= zero 

end if ; 

when rise => 

dout <= '1' 

if din= '1' then 

next state <= one 

- 7-
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else 

next state <= fall 

end if 

when one => 

if din = '1' then 

next state <= one 

else 

next state <= fall ; 

end if 

when fall => 

if din= '1' then 

next state <= rise 

else 

next state <= zero 

end if 

end case 

end process 

end arc rd4 

jv 'lmmmm .,1Nm:J. vnnvm p1:1m :J.').,i1 nN "nnn\!.1 (Test Bench) m1)ni1 np'1:J.j 11p :J.1n) 

,1\!Jni1:J. .resetN Nr:mn nw~mN:J. m.,)J'O-N 1!l1N:J. m1)ni1 nN nO!lNn i1P'1:J.i1 ,njmn:J. .o,jjmnn 

n'\!J~J i1j?'1:J.i1 j) .rise, fall, one, rise, zero D':J.:mn ,.,, 'Jn)J'O 1!l1N:J. m1)ni1 nN i1.,':J.~n i1j?'1:J.i1 

.N~m:J. m!n~nn mN~mn jj nN1 D".,\!J!lNi1 D'.,:J.~nn jj nN p11:1j 1.,1~ 1'N1 1:J.j:J. nnN o~!l 

.~~:J.n nnN nn m.,,:J.on\!.1 nn~n :J.mj 

- 8-
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7 il.,Ml!l 

:dout N~1Y.n din Nt:tr.l n?)J:t Moore l10Y.l 0')~):) mDY.l niN1nY.l 7 il?N\!.1? 'N 11'N) 

din---~ 1------e dout 

resetN ---~ State Machine 

elk ----it> 

O':t~Y.lil nnllN'1 niNmn 7 il?N\!.1? ':t IVN:t .1mn il?'Y~\!.1 nml:l)'ON ilO'n Nm resetN Nnnn 

.m1:>nn ?\!.1 C"nwn" nnllN'1) 

din 

resetN 

din 
din 

')\!.1 nw~nN:t ,mmm O':t~nn mDn nN INnnn (illmP"':>IN1 m\!.1') N?n 11p :tm:> .N C'PllO) 

'101) 1'?ilm ,m1:>Y.lil ?\!.1 (State Register) 0'~1?~-~,?~il nN INnnn InN 1'?iln :O':l'?iln 

.(N~mn np'l1?1 N:til :t~n? 111'>'il np'l1?) mDnn ?\!.1 n'~n,~n n:>I>'Y.lil nN INnnn 

mm'Oil n'):ln\!.1 mm (Enumerated Data Type) n'?11Y.l'0 i111~:t O':t~Y.lil mn\!.1 nN l~' 

nN~pn:t 'il\!.1?:> m:tl>'nil N?? m1:>nn nN INn :nmm .O':t~nn nN~pn nN nY~:tn 

.O')~Y.)il 

1'?ilnil m 11p:t .mDnil ?\!.1 ')11:l)'0i11'?ilnil nN 1Nnnn11pn p?n nN \!.linn :tm:> .:t ('PllO) 

IN\!.Im 1N ,'ena='l 1\!.IN:> 'N p?n ?\!.1 11p:t m:> ?y~n mDnm ena 0\!.l:t 11\!.I~N Nnr.J INn' 

.'ena='O 1\!.IN:l :t~Y.l 1n1N:t 

- 9-



.8 il~n~\!J? 1PN:l 1NmnJ ,"1011" 11pil '1il't? nJ1Yn m1m 

.CLK Nnnil J\!J ':lPn il~p ))::111 )J:l 11nN 11'::1'0. n?:1p11n SI nJ1)1Y.)i1 J\!J '1mi1 Nnn:l 

11':l'Oi1 ,11Pi1 '1i1't 111~? ."1011" 11Pi1 m':l'O 1)~1 nt>'JP OPO:l p1 '1'-? 'O'-n 1!:l1i1 z N~mil 

:i1N:li1 ilmn:l )~m\!J '!:lJ ,N:lil 1)~1i1 ?\!.' m1\!JN1i1 11':l'OJ ::1\!Jn'il? i1?1J' mnnNil 

5~::~:1 ° I ~ I 0 j : I ~ I ~ I : I ~ I ~ I ~ I 

CLK 

SI 'm' 1 m :n~n:J 
"1011" 1)j/ .. z 

RESET 

O'~nil ?y 1n'Yi1 )P~ m 11??1J1 11J1Yni1 n?1Y!:l 11N 111N11ni1 11wn 11n1m,1 t>t>10 .N ('Pl 10) 

.i1Y.)1)N'1:1 

."1011" 11j:'i1 11N ililtnil 11J1)1Y.)i1 11J1Y!:l nN 11)1~:1Y.)i1 VHDL 11!:l\!J:l ilNJY.) 11')Jn :1111J .::1 ('j?llO) 
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m':Po on O'~:nn::n mmNn ~J .n~Nn n1r.nnn 'l'J10 1nN ~J ~"-' 0'"-'Y.mon O'~lYt.:m nN m:no~ 1'~Y 

.n1nN YJP) ON N~N C11)~m '!:1~ 1nJ) bit )N std_logic l)OO (m'1~po 1m~=>> m11n 

Nno oy O'~Y)) ,!l)~!l-!:1'~!:1. ,.,.,n ,O"l)~ 0'1Y"-' :on "-'1n'On y)~'l 11)~~ 1m"-'1~ 0'10W\!.I O'l'J1n 

.'~O\!.In "))m) p!:IO mno ,0'1l) ,(Tri-State) onJ~o-n~n O'~lYO ,(Gated Latch) 1W!:IN 

-- Code section #1 

process ( c ) -- only c 

begin 

if c'event and c = '1' then 

w <= (not s and a) or (s 

end if ; 

end process 

-- Code section #2 

process ( c ) -- only c 

begin 

if c'event and c = '1' 

if s '1' then 

w <= m ; 

else 

w <= n 

end if 

end if ; 

end process 

-- Code section #3 

process ( c ) -- only c 

begin 

then 

if c'event and c = '1' then 

if s = '0' then 

w <= a ; 

end if 

end if ; 

end process 

.N C'Pl S) 

and b) 

.J C'Pl S) 

.) C'Pl S) 

- 11 -
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.1 C'i'l S) 
-- Code section #4 

process (a,b,c,d) 

begin 

k <= a and not b 

if c d then 

k <= a 

end if 

k <= ( not c and a ) or ( c and b ) 

end process ; 

10 il.,M\!J 

'l'Y.'l!'l'lln .VHDL !1~'ll:l n"lmnn !1N '1N!1Y.'ln (O'N~m n'11\Jj?\J':l'1N, m'll') 1,j?n !1N :Im:J .N {'pllO) 

.!1:J'1YY.'ln .,,N'rl "ln)l Gated Latch mm 1:1?:1 1nN ·p?nn:I 

p m:~ . '1PN:l D'JY.'l10Y.'l'll ,?N? \:>'1~ D'~O,J mmN:I ,N O'Jl1'l'Y.'l:I 'liY.'l!'l'lln? pN :1'1i)t1'1 

.O':l':J"ln 1m:1 O'Y.'lW"l'll mmNn mY.'l'll:l 'liY.'l!'l'lln? .,,oN 

N::nm D'JmJ mo'J:J 4 oy CMUX) :1:1'1Y.'l n?w~ !1Y~:IY.'ln VHDL n~'ll:l nN?Y.'l !1'J:J!1 :1m:~ .:1 C'Pl 10) 

'1PN ?Ill D':l:l"lY.'l:l mJmoY.'ln mN'~'m mo'J:Jn mY.'l'll:l 'liY.'l!'l'lln? Ill' .1nN 

!1'1n!7~1'1!1 

""1'ltJ~ ,,.,ltJ'll ,,,,~t1"1 ~~ © 
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