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PIOINY 793 R 2WNNN YV 23NN NNINNY ININA ,5WNY .ATh 990110 RIN ININIY P10 RN
.92 ININOW RNN 191N RINY ,17 99007 NR 2103% N°1ON5 011 92 vHPN ,NvNH

:29 Y

.300 990NN NR 991 97 RN ,P1IY Y NNN RNY 7195W N7NY 1919 1aNONY Nonn -

S9RY 00 NAINON 2VNND PIIITY PVIN 1ANINY NIONAY NN =
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The Visual Computer

Input Main Memory
a2 |~ oo = a4 |+ ]
! Instruction Register 01 a5
[ o] o GE
. N 87
. P04 88
I T
= : Data Register : 06 a0 10
o7 HIE
Qutput § P08 92| 17
17 ' ! o s3] 9
10 94| 58
Program Counter 11 95
III A 96
: 13 97| 300
P 98 0
15 = 99 1 [+
/O Units CPU Memory |

<IRD NONN NR 1IN

800 // read the address, say xx

197 // add 300 to it, creating the instruction 3xx
403 // store this instruction in the next cell

000 // (here you can write any number you want)
900 // write the result

000 // stop

MIYN

TPY7 IMR HYY DDIANY (T2 RPITT IRD) TIP-1T7209 IR INR 1N TIp MINNIY NYPYN MAIWwN
25N M mYapn

IRD D2 MR .jN2N2 NINR 12150 95231 ,NRT N719N3a (comments) MAIYN 2IN3Y Dnwpann RY
I8N NR 922009 1T MAIYN
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95 ,501% .0nY%95Nn NR NaM 0»YHW RY DMI0N W NRNPWY Vic N7ON 1an (MTIPI 16) .2
RINY ,36 790NN NR 2129 NIONY DY 3,12 VHPN ,NVNY NYAINY 2VNND NNINNA DIRTY
3112 5w nHaonn

1212700 NNY MI2YN MMM MTIPaN Y3 .Vic H¥ N'Y121°00 DAWA aNI’NY NN N2ONN

The Visual Computer

Input Main Memory
12 |~ oo = a4 B
3 Instruction Register 0 as
’ —] b2 86
, P03 87
— P4 g3
: O - T
- Data Register 05 =1
] a7 91
Qutput : i 08 92
36 i oo 93
' L0 94
Program Counter 1 95
III P2 96
P13 97
bog g8 O
15 = 99 1 [+
IYD Units cPU Memory |

<IRD NONN NR 1N

// Multiplies two numbers
load zero
store sum // sum stores the partial product
read
store x /I x stores the first multiplication operand
read
store n  // n stores the second multiplication operand
NEXT:
load n
gotoz END // if n=0, we are done
load sum // sum =sum + X
add x
store sum
loadn /in=n-1
sub one
store n
goto NEXT
END:
load sum
write
stop

:1N2N2 2IN2Y DWRIANN DNRY NN Y NrY9YI nIvn

1INS IR DM IR NRT NYRY 1 ./nwHI NNWN NINAY NNR 12121 N21ONN INY 11NN
ITIPAN RN DR YIAPN ,INR IMIT PINS 0NN DR VNORY NP YD TIT2 RINY ,TNR MWAR

JINR NPHRIIV MNPV DPVID MINYY HY MTIPI ITIV RY
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7052 DMADNN MY DIPVI 1AW TTOA MHN NANOY NNIONN HW NNMIN T ORA (MTIPI 3) .3
STNR VAYNA 7201 212,3 NNIYY 3,12 RIN VHPN DR MPNN NNIRA PIIN NNONN DR ,5vNnY

IRDIZIY DINYAN 790N NR Y1IPY 1IN WHRVN DVIPN TNR .0YPN ITDA NHN XN AT L1 :DIVN
AN AN PIIN NONA LDV P2 JOPN 1YY NTH 990NN DR .YXINN

DYIAIN 12 9T0Y W P17 RY 1YW NXMIN INTY T2 N21ONY 02979 PIAX DMPY PR (M7 3) 4
:TNR VAYNIA 7207 2V DMIODNN

TR 777,N2100 WNYY DMIVN P2 0PN 190NNY 10 DMIR 1215 ,05PNN DMADNA NV NR RIIPY PIN :1IVN
5990 NRYY NR S NNy

:(MTIPA 30) 6 -1 5 MORY TINN NNR 9Y 1Y

q¥99 NNIINNA N -0 DIPNRA NYNNNY 1Y DR DTN NR NWYI (String) NNHINN NN .5
13 ,5WN5 .0oPYV IDY DYPINY TY IR ,NNT2 DOPMY TY n -0 DIPHRA L\NNNY NYMIRD

7 2 nYnnnY nYnn L"at R0 0 2 nYNNNY 1YNn Nt NIpna J"a tale of two cities”" RIN VOPVNY
91 DYYN NV AV 1ON VHNNA 229 MY AR 19 "two” R 10 2 1YNNNY 12NN LCof” RN
JINR (space) NN Ny

n VN9 String DIYYVN s TVNID :DMVNIA AW NYAPNY word DY NTINN 12N (MTIPI 10) .R-5
.n DIPNI NYNNNY s 2 12NN NR Y91v String 71V NTNN ATINNN .int DI9YON

,N=7 DR ."a" 11NN NTINNN ,n=0 DR TR ,"a tale of two cities" VOPVN NR IX”N s DR ,HVNY

29193 of" NN ATINNN

JIRD ATINNN DR 1AND

/I Returns the next word in s starting from locatio nn
private static String word(String s, int n) {
int nextSpacelLocation = s.indexOf(" ',n);
if (nextSpaceLocation == -1) {
return s.substring(n,(s.length()));
} else
return s.substring(n,nextSpacelocation);

}
}

ININY NTINN NIRRT DY TN NN RY 9mYI ,nY N NYNNA R¥NI n W NNINY 1PN VAR DD
J9 DY MTIPIN RYN2 NN DMIR 1PN DN NYAY DN1Y
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DTN NTINNN NPT text VW String NINWYN Y NYYIAYW main NTINN 1an’) (MTIPA 20) .2-5
20DPVA N2 NIIIRD NYNAN NR NDATH ATINNN LIIN INRY .NTI 1TV VOPYVA NN 9

:R2N VYAN NR VTN ATINND "Tom played in  the park” VOPLN NN RANTY

Tom
played
in

the
park
played

DNNYXN RY DR D) :29 1Y .word NTINN YV DMV YHINWYNRY 137X 1ANINY main NTINN
.19579 YO NP RN IPIRI N2 WNNWAY D9 1YTY DNR ,word NTINNN NR 2IN3Y

(NTINNM APSNNN YV MNVYRIN NNIVN DR DIN1Y 11ANI) 1RJ main NTINN NR 12N’
import java.util.Scanner;
public class PrintWords {

public static void main(String[] args) {
Scanner scan = new Scanner(System.in);
System.out.print("Enter text:");
String text = scan.nextLine();
I/l write your code here:

I/l Leading spaces can be trimmed from the text, but we didn't ask it.
intk =0;

int max = 0;

int maxindex = 0;

I/ Breaks the text into words, prints each word in a separate line

while (k < text.length()) {
String w = word(text, k);
System.out.printin(w);
/I Check if this word has maximal length (so far) /1 5 points
if (w.length() > max) {
max = w.length();
maxindex = k;

/I Advance k to the next word, skipping space s
k = k + w.length();
if (k<text.length())

while (text.charAt(k) =="") k++;

}

System.out.printin(word(text, maxindex)); // P rints the maximal word
}
/Il The code of the word method is repeated here, just for reference.

private static String word(String s, int n) {
int nextSpacelLocation = s.indexOf(" ',n);
if (nextSpaceLocation == -1) {
return s.substring(n,(s.length()));
} else
return s.substring(n,nextSpacelLocation);

}
}
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2901Y INMY ,INRYN PIN 1YY DPYNNN DDV 190N RIN (perfect number) "DYWin 990n” .6
6=1+2+3 3 DHYVIN 790N RIN 6 ,5VNY

DR 70179 DARN YITX int 790N NYapNW perfectNumberPrint(x) NTINN 12073 :(MTIPA 20) .R-6
(RN NMVN DR NAMI NTINNN - 6 YYNY — DHWIN 790NN

6=1+2+3
D% MYYY 93 NRYoN NTINND ,05WIN 1R 790NN DR
ORI ATINNA DR 1AND
Il If x is a perfect number, prints x and its div isors
public static void perfectNumber(int x) {
int sum = 0;

Strings=x+"=1"
for (intj=1;j<x;j++)
if (X% j==0){
sum = sum + j;
// Builds the output string on the fly /1 5 points
if(>1)s=s+"+"+j;

II'If x is perfect, prints the output string
if (sum == Xx)
System.out.printin(s);

}
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DR ND9TNY WANWNRAN N 221N 99010 NVYYY ATINN :1NPYTI main NTINN 12N’ :(MTIPL 10) .26
123150 1”907 ,1000 990NN NR PADY WNNWNN DR ,59NY .n TY 1 N DNYWIND DMI0ND I

6=1+2+3
28=1+2+4+7+14
496=1+2+4+8+16+31+62+ 124 + 248
1000 Y 0 1’2 DTN DNYVWINN DMADNN NVIYY NHR 23 2nnh

wRINWNY 091 PrTY DNR perfectNumberPrint ATINNN NR WNNY DNNY8N RY DR D) :29 Y
.1950 NYM9Y NP RN IIRI DA

(NTINNM POYIND HY MNVYRIN MMYD NR DINIY 11AN) R main NTINN NR 1an’d

import java.util.Scanner;
public class PerfectNumbers {

public static void main(String[] args) {
Scanner scan = new Scanner(System.in);
System.out.print("Enter a number:");
int n = scan.nextInt();
I/ write your code here:

/I To make the solution more interesting, we demons trate the use of a

/I command line argument. This way, to invoke the p rogram, say, on 1000,
/I one writes "java PerfectNumbers 1000". See the s creen shot below.

/I Needless to say, this was not required in the ex am.

public class PerfectNumbers {

/I Prints all the perfect numbers up to args[0]
public static void main(String[] args) {
/I (int) args[0] won't work since args[0] is a String,
/I so we need to use a more powerful type conve rtor.
int n = Integer.parselnt(args[0]);
for (inti=1;i<n;i++){
perfectNumber(i);
}
}

/I perfectNumber method comes here (see answer to 6-alef).

}

e 2 WINDOWS system32', cmd.exe

D:~demo>java PerfectMumbersz 10008

6E =1 +2 + 3

28 =1 +2 +4 + 7 + 14

496 =1 + 2 +4 + 8 + 16 + 31 + 62 + 124 + 248

D:~demo >
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qR PR Clock NPYNNIY 1NN .INANA DR DINHYNY YN 29TN TNRL NY9INWY Clock NpYnna n»y
AN 972 MYAINY NYRY VIS NINR NTINN

(N5RY Y3 MITIPI 4) 7-16 MORY NN 8 2P 1Y

SINR VAVYNA 9200 7MYV NRT DR .main NTINN PR Clock Npbnny .7

19"1% main NTINN .main NTINN RYY ApYNN NYAY 119 VOHNNA MYV NPR NRT ,RY :DIWVDN
.application 1 DR MIXPY MPHNNIN NNRA Y9Ny

.private D3T3 hours ,minutes, seconds NTYNY 1% v
2NRTN NITINN MYNYN N .8

.APYNNY PINN DWW RY DAY RN MyNnwvnn :nwn

299 DOIR PTINY ORTI NNY .9

50 Mpra RHYY 15V MTVN NR NNYY IR RI1IPY clients H TWARY XYY VP?PAIRN HY 1N 173 :pIVDN
.poynnn

?2encapsulation 3N IWPNN NN NITINN 19IR PR .10

N VPPIRNY 729 NN RN .encaspulation N P1IPY IR NRYWHN NRTA AITINN ;1IN
PTG PINN MY PYOR NWIY 1N RHY 19182 (encapsulated)

:R2AN TIPN YOPA INANN
Clock c1 = new Clock(23,59,58);
cl.advanceSecond();
Clock c2 = c1;
c2.advanceSecond();
System.out.printin(cl); // g5
for (inti=0; i< 614; i++) cl.advanceSecond() ;
System.out.printin(c2); // q6
c2 = new Clock(cl.getHours(), 15, cl.getSeconds( ));
System.out.printin(c2); // q7
205 NIYNN NTY NYIINY NTIPAN OATN 0Y9 NOR .11
00:00:00 :D2YVN
206 NIYNN NTY NYIINY NTIPAN OATN VY9 NOR .12
00:10:14  :D2YVN
297 NIYNN NTY NYAINY NTIPAN DATN VYO PR .13
00:15:14 NVN
MR VAVNA 177200 21193 RY / 1121 .NNON NAY 8”0 Java 197anip .14
.Bytecode NRIpIV ,071°2 NAWA TP IX”N Java 19790 1131 RY 1IN

VAVYNI 172D 21123 RY / 1123 .private 110N ATINN Y NPWY N7 RY static NINWA YW TN .15
NN
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.private Y1TNINY 1YR Y91 ;NpHNNna MTInnN Y3% W static NINWYWN .10 RY :NIWN

STNR VAVYNA 1972070 21193 RY / 1192 .int NON ATINNY R1IPY 112 RY void 110N NTINN .16
Ant MON ATINNS RIPY void NON ATINND AYNIN DY PR .01 RY :12IWVN

17-18 MYRWN 'NWN NNR YV 1Y

LDV N PIYVYN NR NNTPNRY NWTN ATINN Clock NPHYNNY 0105 D191YN NR (MTIPI 10) .17

RNV TIP Y NTINNY 92911 790170 YW RY DHY 79010 HI9NW int 0N VNI RIN N TYRD
NYRY VI8 NINR NTINN R PR Clock NPYNNAY NN NRTD NTINND DR 1210 .APYINY PINn
AN 972 MYAINY

/I Advance the clock by n hours
public void hoursElapsed(int n) {
hours = (hours + n) % 24;

}

DINYY NND 1IN Y7 K32 1Y nH'n NR Clock NpYNNY 9°0I1n9 D2NYN R (MTIPI 10) .18
NWMTN DR WNNY T NPHNNY GOIND PIX TP NPR PINT PIPTINIXR .IPHIIND Y NI TY 1INY
AN 972 MYAINY 1YRY VI9 NINR NTINN R PR Clock NPHYNNIY NN DR

:N2IVN

NR PTINY Y NNNY 148Y class N NYNNY numberOfClocks N1 ,)NYWY YOV NINWN P0IND TIN
JMR DARYY ,MITINNN

S0PIVONPY numberOfClocks++ MWD NR 901D PIN
:APONNY RN NTINNN DR POINY PN
public int getNumberOfClocks() {

return numberOfClocks;

}

010 OYIND NIVNN DR IRI VIAY 1IN HAR ,NVNON N NIVN NNY N0 NI

MTIPIN 0 DR ,IMHI .0HYPYNRY K197 100 DDA HNTNY Y9I (1RN .102 RIN TNANI MTIPIN 190N
Math.ceil(x*100.0/102.0) 177 Y9100 XN X RIN NANa NHPY
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VIC Documentation

In the following documentation, the word "registegfers to Vic's data register, also known as D.

Machine

Code Assembly Operation Description
1xx ADD D=D + M[xx] |Add the value of memory[xx] value to the register
2XX SUB D =D - M[xx] Subtract the value of memory[xx] from the register
3XX LOAD D = M[xx] Load the value of memory[xx] to the register
4xx STORE M[xx] =D Store the register's value in memory[xx]
5xx GOTO Execute M[xx] | Go to execute the instruction stored in memory[xx]
IFD=0 If the register's value equals zero,

Exx GOTOZ execute M[xx] | Go to execute the instruction stored in memory[xx]

IFD>0 If the register's value is greater than zero,

xx GOTOP execute M[xx] | Go to execute the instruction stored in memory[xx]

800 READ D = input Read the next input value into the register
900 WRITE output =D Write the register's value to the output
000 STOP STOP Stop the program's execution
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Clock Class

/~k~k

* represents a clock that keeps time in the format

* hours:minutes:seconds where 0<=hours<24, 0<=minut es<60,
* <=seconds<60.

*/

public class Clock {

/I Current time represented by the clock
private int hours, minutes, seconds;

Il Creates a Clock instance and sets the time to given values
public Clock(int hours, int minutes, int seconds) {

this.hours = hours;

this.minutes = minutes;

this.seconds = seconds;

}

public void advanceSecond() {
if (seconds < 59) {

seconds++;
return;
} else
seconds = 0;
if (minutes < 59)
minutes++;
else {
minutes = 0;

hours = hours < 23 ? hours+1 : 0O;

}
}

/I Accessors
public int getHours() {
return hours;

}

public int getMinutes() {
return minutes;

}

public int getSeconds() {
return seconds;

}

/I A textual representation of the Clock object
public String toString() {
return (hours + "\t" + minutes + "\t" + seconds );

}
}
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String API

77 VNNYNY 10 Nann MORY Yy mayv 113 .String npbnn Sw API -in phn 1Rd Dvran nR ;12 nw

R MITYINND MTINNIN phna

Method Summary

char

boolean

boolean

int

int

int

boolean

int

String

char At (int index)
Returns the char value at the specified index.

endsW t h( String  suffix)
Tests if this string ends with the specified suffix.

equal s(String aString)
Compares this string to the other specified string.

i ndexO (int ch)
Returns the index within this string of the first occurrence of the specified
character.

i ndexO (int ch, int fromindex)
Returns the index within this string of the first occurrence of the specified
character, starting the search at the specified index.

i ndexOF (String  str)

Returns the index within this string of the first occurrence of the specified
substring.

i SEmpty()
Returns true if, and only if, length()  is 0.

[ engt h()
Returns the length of this string.

subst ri ng(int beginindex)

String

Returns a new string that is a substring of this string.

subst ri ng(int beginindex, int endindex)

String

Returns a new string that is a substring of this string.

trim)
Returns a copy of the string, with leading and trailing whitespace omitted.
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