AP Computer Science TextLab06 Java Assignment

The "Sieve of Eratosthenes"” Program ‘80 & 100 Point Versions

Assignment Purpose:

and manipulating the elements of the array.

The purpose of this assignment is to practice declaring one-dimensional array objects

Write a program that computes prime numbers using the “Sieve of Eratosthenes” method.
The Sieve prime number generator uses an ingenious method, which does not involve any type of
division, by using the following steps:

[1] Initialize all numbers in the array, starting with 2, as prime numbers. Ignore number 1.

[2] Check the first number, 2, to see if it is prime.
Since it is designated prime, change all the multiples of 2 to Not Prime.

[3] Check the next number, 3, to see if it is prime.
Since it is designated prime, change all the multiple of 3 to Not Prime.

[4] Continue this process, until the upper limit is reached.

Imagine that a small upper limit of 21 is requested.
The “Sieve” will work with Pr (Prime) and NP (Not Prime) as follows:

STEP 01 Initialize all elements to Prime

XX | Pr{Pr{Pr{Pr|Pr|Pr|Pr|PriPr|Pr|Pr|Pr|Pr|Pr|Pr|Pr|Pr|Pr|Pr|Pr
1112|3456 |7 |8]9]10(11]12|13|14 15|16 |17|18|19]20|21

STEP 02 Change all multiples of 2 to Not Prime

XX | Pr | Pr [NP| Pr [NP| Pr |NP|Pr|NP|Pr|NP|Pr|[NP|Pr|NP|Pr|NP|Pr|NP|Pr
1112|3456 |7 |8]9]]10(11|12|13|14|15(16|17|18[19]|20 |21
STEP 03 Change all multiples of 3 to Not Prime

XX | Pr | Pr [NP| Pr [NP| Pr |NP|[NP|NP|Pr|NP|Pr|NP|NP[NP|Pr|NP|Pr|NP|NP
1 (2 |3 (4 |5 |6 |7 |8 |9 [10(11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21
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STEP 04 Repeat this process until the upper limit is reached

XX | Pr | Pr | NP|Pr |NP|Pr|NP|NP|NP|Pr|NP|Pr

NP | NP

NP

Pr

NP [ Pr

NP

NP

112|134 (5|6 ] 7]18]1]9]10]11]12]13

14 | 15

16

17

18 119

20

21

Prime Numbers left are: 2,3,5,7,11,13,17, 19

80 Point Version Specifics

The 80-point version displays all the prime numbers between 1 and 100. Complete methods

ComputePrimes and DisplayPrimes inside the Lab12st class. There is only a single execution and

there is no program user input at all.

TextLab06 Student Version

Do not copy this file, which is provided.

public static void main (String argsl])

{

// This main method needs additions for the 100 point version.

Scanner input = new Scanner (System.in);
System.out.println ("\nTextLab06\n") ;
final int MAX = 100;

boolean primes|[];

primes = new boolean[MAX];
computePrimes (primes) ;

displayPrimes (primes) ;

80 Point Version Output (Only 1 required)

(H C\Program Files\Xinox Software\JCreatorV5LE\GE2001.exe

TextLab@é

COMPUTING PRIME NUMBERS

PRIMES BETWEEN 1 AND 1@@

Press any key to continue...

ESEEE X"

2357 11 13 17 19 23 29 31 37 41 43 47 53 59 61 67 71 73 79 83 89 97

1M »
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100 Point Version Specifics

The 100-point version requires interactive input in a text window. Additionally, the 100-point version
needs to format program output so that all prime numbers display four digit numbers with leading
zeroes where necessary using a DecimalFormat of "0000". To make the output look proper 1 blank
space needs to be printed after each number. Execute the program twice.

TextLab06 100 Point Version Required main Method

public static void main (String argsl])

{
System.out.println ("\nTextLab06\n") ;
Scanner input new Scanner (System.in);

System.out.print ("Enter the primes upper bound ===>> ");
final int MAX = input.nextInt();
boolean primes|[] = new boolean[MAX];
computePrimes (primes) ;
displayPrimes (primes) ;
}
100 Point Version Outputs (2 required)
First Output
m: C\Program Files\Xinox Software\JCreatorV5LE\GE2001.exe | = || (=] ”ﬂ|
F
— —.g. o
— — - — L= ale - ﬁﬁﬁ
. » L) : »
DR B AND 1206
PRz B2 DERS bET7 O oG oG D19 OO PRZ9 OO oG P41 043 R
PRS2 PDRel RET7 F oG P79 PDRA3 RR8S ER97 P11l P12 R1R7 R1E9 @ 7
] 139 U149 15 115 1623 W16/ U1/23 U179 18 1191 A19= U1/ U199
PZZ7 022729 BZ32 027239 0241 0251 0257 OZE3 BZE9 O g 281 PZ83 BZ92 B30
212 @3 221 237 02347 0249 R352 259 RR67 O P279 @382 Q389 R3IFT7 24D
p419 p421 B431 B433 B439 B443 B449 B4AS7 BA61 0463 0467 479 P487 P4AS91 P495
PSE9 05721 0522 0541 0547 B5S57 OSE3 BSE9 O g PS87 0593 599 ekl BED
e e - ﬁ.E A6 A6 A6 Gl NeoY 66 s s ﬁI-:C A6Y ] ] ] (A<
o /233 B/i39 /43 Uio /o /61l B/6Y U ) /8 /97 a9 U8 Gla Gla
PRZ9 PDR3I9 PRSI BAS7 B8S9 PBE3 P8 821 DRA3 RBRB8T7 B9r7 B9 919 P9 A9
947 Q952 Q967 @S A9 P982 991 @99
) p— = — ) ) =
4 1l I
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Second Output

p=iEh

| C\Program Files\Xinox Software’\JCreatorV5LE\GE2001 exe

)
)
[

[
]
[

¥ o ¥ () 0 ¥ 0510 -,
N SIS EIE NI &I 5 0 (V) o legllp =0 WD SIS
=) <O~ Qs o <0r-c00 0 <L SO OO
(o) D D G NN () G () RN oy by phy ey ply
0 mbmbmball 0 0 (M) (1) (0
N 0 h &S O N5 0 Sylp 0 N N CD
=) N 0 D5 0000 g A () D Tplpees
() D] (50 (5) () Do) B 50 (35) o ol p

0 4 (0 0 (1) .t.. 0 0 ale 0 = 0
S M [Tplealenlan] Y Na o Ys 0 NN 0 0
ol Qs O~ 00N ) \0 (M) [ L~c00
() ) KNS o N ol oy by

1) LMTIYI0 LT ' L] LT )[~LT]
MEIONAD o=~ O] o0& DO D L Y o0 cO 0
(=) == (4 LD hE .ﬂ. OO mMiE o0 SNOILNWD <L C00
=S EEEERIEGEE o < <IF<F~<r<r+<

(1) " (N~0 0 ) 1) 1) 1) LT)

=10 D0~ hi= o) QN & I A JwWOE0 A
=) ~ 0 ) \Y ~ul| O0NGE 0 SNOMLNWD <L c00
L) D) ) SN I () (5) ST ST ST ST S
L) 1) LTIU J (7)1 i(T)

=aD [ salea by T hiE IS0 i WO
(=) x 0 Q=) J |OILND L7000
Lol ) ) D) ) ) () 0 BY Y B B Y By

0 wlaple 0 " e 0

0 [ D Q- QEEIN 0 " Q0 [
(SIS0 iy .m.w.ra N ~dlplNe N D00
() ) () (o) Y ] (5] 0 BRY LW BT B N EY
O (M) (0 0 ()

o0 D SO LD QNN YLD LNE] —0
(SIS =0 T L0 &0 ~ ] CJs 000
(o) D (5 (35 (o) D B S G 0 R B Y Y ey

LT) LTIUN TN LAY LT[ LTILT)

wo[Vallp OO~ TpLNal¥alan TplopInY[(Nelux]lp
(=) (&) = < LW - Q00N ) L M0 0
(o) Do) G OGS B I ) G () o0 LY e e R by

Lh(Y) LT LTILT) L L} L}

OLD 5 ~giplalen]n w]ipllp gl 0
= (S = < O - QS < LD CSRU N0
(o Do) () O D S 3 () o0 R e e Y

¥ Mg — (-0 (IO (Y) I i i M~

3 o < LN~ EESE IO O~ MM Ot o SN0 0 v N
SIS 5 O~ O NM S IO (N 38D SNOYSELD SO0 M-0
~) 5SS EEGEE GRS ) ) ] 0 Y plw gy gy gk pk v oy

: 1) 1) (T )N LY~ —iLT] LY )= (VYN U
S LN <t <t <L DhEIMIFLN0E T QN QN 0 h(WO 0
S ) N O~ GEl LD " [ i~ gdlipl¥s I MO0
) D) () (5 L) D ) () () 8 B Y B p o by

0 0 () le 0 0 i
=IND < ) ..._l..cu.....h.c‘t g bplei]en G..L.ﬂ.u o uﬂ.‘ o0
(S (SO0 e laghan ML ol gL | e o ST [ <L hiCMWNDWOM0
[l ) B G NN ) O () 0 BRY LW BT B N EY

] 0 0 0 0 (1) r.r.T N0 ¥
=IND (M0 LD OO NI LN O — M ~00 [ LN e o0
(S =10 o L0~ Qh® N A TN R s e v P TN [ THp LY LN LI 00
REEEREEEEEE SOOI o << << <<
0 (] 1 0 0 0 0 0 (M) 0 il
= L ™ =) OO OO ONOILT (0 C0 Ty DI <] sulnpllp
(SIS =10 < O~ 00 h &) n bl TplNe ..vﬁntu. M<LD SICNOY <0~
SEEEEREEEBREE CJ OO I oF < <<

05-23-13

Page 4

Text Lab 06

Exposure Java 2013, APCS Edition



