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1j/1J" Tl)J1\!JTiil .ilj/'1JJ Tl)J1\!JTiil '1£ltJY.l TIN iH 11Y.l)IJ tJ1\!J1J 'll' 

.m£>11)1 mJWTI 1P1J" N? .m 11Y.l)IJ 1TIJ'TIJ 11tJ '£>? 

.111J 1' JTIJJ ,,.!1~!1 \?~!1 il)'t1Jil T11Jt1Y.lJ Tl)J1\!JTiil TIN J)TJJJ 'll' .3 

TIN) ilJN\!Jil 1£ltJY.l TIN 1"~J) \!J1t1 11Y.l)IJ ilJ)\!JTI JJ J't1TiilJ 'll' .4 

.ilY.l~)l ilJN\!Jil TIN j:l'Tl)lilJ 111~ PN ·~')ltJil 

ilJ'Y.lil TIN 01\!J1J 'll' .1JJJ il)'f)Jil TI1Jt1Y.lJ J)TJJJ 'll' iliJ)'IJ .5 

.p1J" NJ\!J '1J 1p 1'J)I 1'J)IilJ) 11Y.l)lil \!JN1J "il1J1'D" 

ilJ1\!JTI m~il .111~il '£>? CJ'J1\!J't1 ??1J pm)m N?Y.l 111TI£> l'~il? 'll' .6 

.11j:l')J ilJlTl NJ 111TI!lil 'JJ\!J NJJ Tl'£l)tJ 

0'NTIY.l 11m ~'tJ1ilJ) TIN~ 1"~J 'll' ,1'tm ilJN\!JJ 1tJt1 1TI)I1J ON .7 

.1T11't1J TIN pm .ilJN\!Jil 111TI£>J 1'\!JY.lilJ 1J 1\!J!lN'\!J 

! m'n:111 .,.,n~ m'n~ ni~n~ 'N 1')N't' N'~m) u)m~ .,,17'N )n 
.. 

. .,nN:» t:l'ln~l)1 nun~l) ,.,,m:»~ "JN , i!)t 1'~)~ ,.,,n171l~ m 1')N~~ ,.,,,.,31111 



------·· ·-·-· ,,,.,_ 

.. 

(ni'Tii7l 40) C++ ill::>ln - 'H. i7'1n 

.(nl1'1i7l 20 - il~N\U ~:>~) 2-1 n1~N\Uil I1J.D nnN ~)J ill)J 

1 il~N\U 

:i1Nli1 i1'~j?J1~i1 nN l1nJ 

int secondMaxOnFrarne(int matrix[) [COLS], int rows) 

•~om COLS Nm i1~'1\JY.n nnmYi1 •~on .O"lPn o'n?'l.f 0'1~on ?'l.f i1~'1\Jn n?lpn i1'~PJ1~i1 

.rows 1\Jn1~i1 ,,,-?y )1m i1~'1\Jnl m11'l.fi1 

11Yi1 oN .i1~'1\Jni1 nrlon ?y N~m'l.f 1('?n,opni1 11Yi1 'InN) 1?1n1 'J'l.fi1 11Yi1 nN i11'mn i1'~PJ1~i1 

.'?n,opni1 11Yi1 nN i11'mn i1'~PJ1~i1 1nnN oy~n 1nP Y'~m '?n,opni1 

''l'N ?J ?y N?1 i1~'1\Jni1 ?'l.f n1lOni1 ''l'N ?y p1 1ny? 1m?J I •m'l ?'Y'i1 'l.fm'ni1 ?y 1'~Pi1? 'l'' 

.11?1 nnN oy~ n1lOni1 ''l'N ?y 11lY? p1 1 i1~'1\Jni1 

:f1l1'<~Wt 

. o Oi1 n1lOni1 ?y OJ'N'l.f 0'J1Yi1 11l?l mNmni1 'J11~? 

:i1Nli1 i1~'1\Jni1 11lY 

. 79 Nm 1?1n1 'J'l.fi1 11Ym 86 Nm n1lOni1 ?y 1nPl m1m 11Yi1'l.f rnNn 1 79 11Yi1 1mv 

:i1Nli1 i1~'1\Jni1 1nY 

. 85 Nm 1?1n1 'J'l.fi1 11Ym 88 Nm n1mni1 ?y •m'l mlli1 11Yi1'l.f 1nNn I 85 11Yi1 1m1' 

:i1Nli1 i1~'1\Jni1 1nY 

.o"nY~ Y'~m .N1m 93 Nm n1mni1 ?y •m'l mlli1 11Yi1'l.f 1nNn 1 93 11Yi1 1mP 

- 2 -
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void changeString(char str[]) 

2 il.,N~ 

:iP~j/))!l ?'V i111lil 1?i1? 

:NJ.il 1!l1NJ. nmx mJ1Ym mnnn n?J.pn il'~P)1!lil 

.,,, rn'n~ 1Hmn n,~t7 ~!J 

.n~l.,) 1'1lN 1'1l'n~ 1l~nn mup 1'1lN ~!J 

:1'1lN~)l., 

.H il'~j.J)1!l? mN?1? nw~DNJ. 'l11D'D J.1nJ .N ('j1l 8) 

. n il'~P)1!l? 'J.'tJ11P1 'l11D'D J. 1nJ .J. C'Pl 12) 

.. 



~\1~\,1 ~-~,, I \II~ I J '"'''V 

.(nl1'1i7l 20 - il~M\!1 ~:>~) 4-3 n1~M\!Iil 1•:1n nnM ~).J ill).J 

.. 
3 il~M\!1 

.i1w~mi1 mp,n? n'm'1 mnnm ,i1w~mi1 'Y.l' nN J'JY.li"'l o?w 1~tm :nnw 2 n??D Holiday i1p?nni1 

class Holiday 

private: 

int numOfDays; 

char* location; 

public: 

void print() const 

{ 

:i1w~mi1 mm nN 1tm? m'~Y.li"'l print i11J''lli1 mmJ p mJ 

cout << "Location: " << location<< "· num of days: " 

<< numOfDays << endl; 

} i 

(~!11'1 .,,~l'!11VJ~fl) 

-4-
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nny .,.,,~nil \J?~J1 NJil main-J 1mnm nm1)Jn mm:tn nn?'V iPiln'V 1J np?nnn nN m'?'Vil 

:l'VOilJ 

void main() 

} 

Holiday hl ("London", 5); 

Holiday h2("Paris"); 

cout << "hl: "; 

hl.print(); 

cout << "h2: "; 

h2.print(); 

cout << "hl > h2 ? " << (hl > h2 ? "true" 

Holiday h3(h2); 

cout << "h3: "; 

h3.print(); 

h3 = hl + h2; 

cout << "hl+h2: "; 

h3.print(); 

"false") << endl; 

.. 



,_..., ........ - _., IV' ,_I ,,,., .... 

4 il~H\Y 

.n')Jnn \J~!l nm' nn :nnJ .main-) mp~nn 2 ~'Jnn 11p Y\JP 1~n~ 

#include <iostream> 

using namespace std; 

class A 

public: 

A() {cout << "In A: :A\n";} 

-A() {cout << "In A: :-A\n";} 

virtual void foo() const {cout << "In A: :foo\n";} 

} i 

class B 

{ 

A a; 

public: 

public A 

B() {cout << "InB::B\n";} 

void foo(const A& a) const 

cout <<"In B::fo o 1\n"; 

a. foo () ; 

void foo () const 

cout << "In B: :foo 2\n"; 

} i 

- 6 -
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void main () 

{ 

A ali 

A* a2 = new B() i 

a2->foo() i 

( (B*)a2) ->foo(*a2) i 

( (B*)a2) ->foo(al) i 

.. 



-8 -

CNI'i\L II ll .. = s A= ( £)U 

CNI'i\L .. Ol .. = s A= (z)u 

CNI'i\L II lO .. = s A= ( l )n 

CNI'i\L .. 00 .. = s A= ( o)n 

d\,NL! A C{Ql( ::>!goCpls· 

CC\OL! S C{Ql( JOP~A -;:,!gOI-PlS t:nLc; 11\c:; Z 0\'C\lU'. 

c;,l'i\lu: cc,aw u aal( JOP~A -::>!goCpls r:nLc; 11\c:; t a,r;,lu· 

L!C{U'lNLU' r;N,lL N / l'i\0 l!\11\lU': ~su::>-xmu· 

(8 c4,) N. CUlt: U'CC\U' t:l'i\CiU' 'lGHA L!C{C{C{I'i\U' C{Lt:t: NLt:~ c;NUL (I._ pxnm) t:NC{!\~lU' l!\11\lU' 

ft[l! Itt. lilf.llil at:.l l!lilHf.IU S-0 I. (f. Ct. lilHf.l! -0('; tt!U.IU )" 

Ut_L! t: -'lGHA (09 [L!ILIU) 

.. 

-.. -J• I " -• -" .. -------
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. t-) 16-n CMUX) JJ1n J'll mnJt:m 11Nmn 11m .J <'vl 12) 

•
1::1 11'NJ'll nJ1Ynn nN n1Nnnn 1VHDL n!)'li:J n'JJn J1nJ 

inn[ 15 .. 0] .:J>-......---oo-1 
s[3 .. 0] ->--+-........,o-1 

mux_case:u2 

mux_case:u4 

mux_case:u5 

:tl1'f1l71 

.PORT MAP oy 1 J ''l'YOJ COMPONENT-J 1 N <'J'YO J'll )1Dn:J 'llnn'lln 

111~J n1n:J'll D'JJ)'OJ nm'llm D'mj:nnn nN )'~nJ '1J 1n1::1nnJ \J11.?10n nN pnyn 

.1nmn 

.. 



6 i1'7N~ 

:i1NJ.i1 tar_6A n'Dni1 mmJ 

• 

LIBRARY ieee; 

USE ieee.std_logic_1164.ALL; 

ENTITY tar 6A IS 

GENERIC(msb:integer:=8); 

PORT(a: IN std_logic_vector(msb-1 downto 0); 

c: OUT std_logic_vector(msb-1 downto 0)); 

END ENTITY; 

ARCHITECTURE behavioral OF tar 6A IS 

BEGIN 

f1:for i in 0 to msb-1 GENERATE 

c(i)<=a(msb-1-i); 

END GENERATE; 

END ARCHITECTURE 

Jill N~mn J.~n nN DJ'llm ,'N '1PNJ. mmJn D'JY.lli1 nn'1lN'1 nN 1n1J.nnJ pmm .N ('Pl 8) 

.N1J.Y.li1 J.~Y.lJ DNni1J. tar_6A-J. n'1N1nY.li1 nJ'1YY.li1 

Name: SO.Ons 100_0ns 150.0ns 200.0 

ii)':i A 01111000 11111111 00011000 10101010 r 

gC 

6 f1~N~~ 'N il'N 

-''YJ 'N ''l'YOJ. )1mi1 tar_6A 11j.Ji1 n'l\JY.l i1Y.l i1'1~j.JJ. '1J.Oi1 .J. ('pl 2) 

- 10-
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LIBRARY ieee; 

USE ieee.std_logic_1164.all; 

ENTITY tar 6B IS 

PORT (A :IN std_logic_vector (7 downto 0); 

C out integer range 0 to 8); 

END ENTITY; 

ARCHITECTURE only OF tar 6B IS 

BEGIN 

PROCESS (A) 

VARIABLE num: INTEGER RANGE 0 to 8; 

BEGIN 

Num: =0; 

FOR i in 0 to 7 LOOP 

IF A(i)='l' THEN 

num: =num+ 1 ; 

END IF; 

END LOOP; 

C<=num; 

END PROCESS; 

END only; 

?Ill N~mil ::1~n TIN n?'l!m ,'l lPN::l mmm D'mlil TinllN'1 TIN 1TI1::lnn? pmm 

.Nnnil ::1~n? DNTiil::l tar_6B-::l TI1Nmni1 TI=>lYnil 

Name: 50.0ns 100.0ns 150.0ns 200.0 

01111000 11111111 00011000 10101010 

.. 

. ?'Y? 'l '')'Ytn 11nJi1 tar_6B 11j?i1 Til\JD iln ill~j?::l 1::10i1 .1 ('Pl 2) 

I 
[_ 



-ZI-
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"M'1;) :>II:> 
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.3"Md 
;} 

X 

.. 
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LIBRARY ieee; 

USE ieee.std_logic 1164.ALL; 

ENTITY tar 8 IS 

8 il.,H~ 

:D'J~l:) m1Jl:) n1Nnl:)il VHDL n£J'liJ ilNJil m)Jnil m1m 

PORT(a,b,clk,rst : IN STD_LOGIC; 

x,y : OUT STD_LOGIC); 

END tar 8; 

ARCHITECTURE rtl OF tar 8 IS 

TYPE state_type IS (sO,s1,s2); 

SIGNAL current state : STATE_TYPE; 

SIGNAL next state STATE_TYPE; 

BEGIN 

Clock:PROCESS(clk,rst) BEGIN 

IF (rst = '1') THEN current state<= sO; 

ELSIF (clk'EVENT AND elk= '1') THEN 

current state <= next state; 

END IF; 

END PROCESS clock; 

Nextstate:PROCESS (a,b,current state) BEGIN 

CASE current state IS 

WHEN sO => 

IF (a='1') THEN next state<= s1; 

ELSIF (b='1') THEN next state<= s2; 

ELSE next state <= sO; 

END IF; 

WHEN s1 => 

IF (a='1') THEN next state<= s2; 

ELSIF (b='1') THEN next state<= sO; 



ELSE next state <= s1i 

END IFi 

WHEN s2 => next state <= sOi 

WHEN OTHERS => next state <= sOi 

END CASEi 

END PROCESS nextstatei 

Output:PROCESS (current state) BEGIN 

X<= 1 0 1 i 

y <= IQii 

CASE current state IS 

WHEN s1 => X <= I 11 i 

WHEN s2 => y <= I 11 i 

WHEN OTHERS => X <= I 1 1 i 

y <= I 11 i 

END CASEi 

END PROCESS outputi 

END ARCHITECTUREi 

.1n::n\!.ln nN pm ?Moore 1N Mealy l10Y.J N'il 0'1~Y.Ji1 m1)Y.J ONil .N <'Pl 3) 

.ELSE IF ,ELSIF ,ELSE :mN11ili1 p1 0''11ili1 nN INn .1 ('pl3) 0) 
.mDnn '\!.1 C"nwn" nn1lN'1) D':l~n nn1lN'1 DDitJ .) <'Pl 7) 

:ilmN o''llm ilN:lil i1'1Di1 nN 1n11nn' pmm .1 <'Pl 7) 
~ 

RST CLK A B STATE X y 

1 CLK 0 0 
"--

0 CLK 0 0 

0 CLK 1 0 
"~ ~- ---

0 CLK 1 0 

0 CLK I I 

0 CLK I 1 
··~ ··~ 

0 CLK 0 1 
"-

0 CLK 0 1 
"--

0 CLK 0 1 
-

0 CLK 0 0 

- 14-



2016 J'JN - 90729 11~:1N\!I 

9 il.,N\!1 

.COMPONENT-) 'lf1Y-P'lf il'l'W'lf ('J n'):>n) '101) 11p1 ,i111\Ji'\J'JIN1 m'lf' ??1Jil ('N n'Dn) 11p 11m 

.nr.P10b n1mn tl'INnn il?Nil tl'11Pil 'f'lf 

LIBRARY ieee; 

USE ieee.std_logic_ll64.ALL; 

ENTITY TAR 9A IS 

PORT (t,clk :IN std_logic; 

q : OUT std_logic); 

END ENTITY; 

ARCHITECTURE behavioral OF TAR 9A IS 

SIGNAL ql: std_logic; 

BEGIN 

PROCESS (elk) 

BEGIN 

IF(clk = '1' and clk'event)THEN 

IF t='O' THEN 

ql<=ql; 

ELSE 

ql<=not ql; 

END IF; 

END IF; 

END PROCESS; 

q<=ql; 

END ARCHITECTURE; 



.. -. -.. '·~-.-

LIBRARY ieee; 

USE ieee.~td_logic 1164.ALL; 

ENTITY TAR 9 IS 

GENERIC (width natural :=4); 

PORT (elk : IN std_logic; 

din : IN std_logic_vector (width DOWNTO 0); 

qout:OUT std_logic_vector (width DOWNTO 0)); 

END ENTITY; 

ARCHITECTURE d_reg_generate OF TAR 9 IS 

COMPONENT tar 9a IS 

PORT (t,clk : IN std_logic; 

q : OUT std_logic); 

END COMPONENT; 

BEGIN 

dreg: FOR i IN din'range GENERATE 

reg : tar 9a PORT MAP (t=> din(i), q=> qout(i), clk=>clk); 

END GENERATE; 

END ARCHITECTURE; 

'!1 n'l!)n 

.~ny? nmmn 'J-1 'N m'JJnn ,,,-?y 1~n'm.1 n1mnn nN INnr.m D''VIn j:nnr.n \J\JitJ .N ('Pl 8) 

.\J1\JitJi1 ?y mmNn 'mj:nm mn'V D11lJ'I 11n 111J \J1\JitJ ?y 1£lpi1 

.nJIYYJil n?W£l nN IJtJil .J ('pl 2) 

1?nn nN o?llJm ,9 n?N'V? 11'NJ mmm D'm~n nnllN'1 nN 1n1Jnn? pnyn .) ('Pl 10) 

Name: 

.rclk 

(6l1ii din 

U qout, 

.qout N~mil 

50.0ns 100.0ns 150.0ns 200.0ns 

j-----------------------

9 f1)Ntt~) ,,,N 

- 16-
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10 il~N\!1 

."1 001'' '1~111 nN 11mr.m n:nyn n1N1nn 10 11;,N'll;, 11'NJ .N C'vllS) 

.y N~m1 Clk ,Reset ,x mN1JY.J n:nyn;, 

Clk 
nJlYD 

Reset 11j) '1iVT 
y 

X 
"1001" 

1111o" m 11;,m n:nYni1 .omnm nt>,;,p DPOJ p1 '1 ,_;, 'O'-n 11!li1' y N~mi1 .1 

.D11p11 '1~1i1Y.J '1' 1:>mJ ;,;,1::> 'll1ni1 '1~1i1 ,1m;,:> ."i1110 11n:1 

X N)JY.J 0 0 0 

y N~m o o o o 
0 0 1 0 0 

0 0 0 0 0 0 

0 0 0 

0 0 0 0 0 0 

0 0 

0 0 

nJn:>'ll n'Dn;, oNni1J n:>1YY.Ji1 n;,w!l nN n1Nnn11 C"mY1J") D'J~n nn1lN'1 t>t>10 .J C'vl S) 

!11t1~S11!1 

U"Titl~ J11,ltl~ J'n'l!JtTI ~!J © 

.'N "l'YOJ 


