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Problem 3.1:Finding All Prime Numbers<=N

I
o Observations:
2 is the only even prime number
3 is the smallest odd prime number

To find out if a number p is prime or not, it is enough to check if
p is divisible by all primes less than p
u If some prime number i < p divides p, then p is composite

u I there is no i such that i divides p fully, then p is prime

Hello all. In this small demo of the debugging environment, | want to show you some

specific features in debugging and how things work with debuggers. So, we will go back

to this program, where we were looking at prime numbers. Just to recollect, we declare

the 2 and 3 will be prime numbers. And for the other prime numbers, we will actually go

and evaluate based on this small logic that we discussed. If some... For a number p, we

are going to check against all the prime numbers that are less than it. And if it is even

divisible by one of them, we will declare that, that it is composite; otherwise at the end of

checking all the prime numbers, if the number is still not divisible, then we will say that,

p is prime. So, let us switch to the programming environment.
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™| ProjectPrimes - [ProjectPrimes den] - DevCs + 542 - sl
Filo Edit Search Yiew Progect Exozune Tooks OVS Window Help
ugnees AL E§ ¥ ¥ Doesn
Projact Classes Debug prmes<
I #include <stdio.h>
2 Program to generate prime numbers
3 #define N 10
4 int main (void)
S5e{
[ int p, 1, prizes(N], prinelndex:
1 int isPrime;
8 primes[0] = 2;
g primes(1] = 3;
10 primeIndex = 2;
Iz for (p=5;,p<=R;p=p+2) (//iterate ow
12 isPrime = 1;//assune that it is prime
134 for (1 =1; & < primelndex; 14+ )|
is if p is divigible by sowe pripe
15 if (p ¥ primes[i] = 0 )
¥ Compder % Resoirces  Compile Log * Debug W Find Resuits ¥ Close
“Debug Add watch Froaars Send command 1o GOB.NE
loe 7 Col: 17 “hsert Done parsing in 0031 seccnds
We saw this program earlier.
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ol ProjctPrimes - [PrjectPimes de - Dev-C 42 - -1l
File Edt Search View Project Execute Tocks OVS Window Help
Lenee s AL ES K4 ¥ poew
Proct Classes Debog primesc

3 #define ¥ 10
4 int main {void)

v

& int p, 1, primes(N], prinelndex:
7 int isPrime;

8 primes(0] = 2;

] primes(1] = 3;

10 primeIndex = 2;

i1 for (p=5;p<=Np=p+2) {//iterata cver a
i isPrime = 1;://assune that it {s prine
132 for { 1 =1; 1 < primelndex; 1+t )|
14 'fif p is divisible by scme prime i
15 if (p * prines[i] == 0 )
16 isPrine = 0:
17
PCompver % Resources @ Compile Log ¥ Debug & Find Results € Close
“Debug 434 watch ot e e e : Send commend 1o GOB.M ~

lne 3 Col: 13 !ngert Done parsing in 0.031 seconds

And the only modification that we have is | have defined N to be 10, so that we can
quickly see what is happening. So, one aspect of this debugging is essentially that, if
there is a small error in the program, how do we find it out? So, I can always go and run
the program multiple times or | can put printf statements in multiple locations and track.
But, that is not the best thing to do. So, if the programs get very large, then the printf's

can be very annoying. So, instead, many ID is including del C plus plus; give a very nice



mechanism for debugging. And that is what we are going to do. So, there are two things
that we are going to do when we have a debugger. The first thing that we are going to do
is set of border called break points. So, generally, what happens is your program starts

executing at line number 6 let us say.
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File Edt Search Yiew Project Exerine ook OVS VWindow Help
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Project Classes Debug primes.<
15 if (p § prines[i] == 0 )
16 isPrine = 0:
17 )
18 if ( isPrime == 1) |
19 primes(primelndex] = p;
20 | +iprimeIndex:
211 )
22! )
23 for (i =0; i < primeIndex: i++ )|
24 printf ("%d ", primes(i)):

25 ]

28 printf (*\n*);
27 return 0;

¥ Compller ® Resources @ Compile Log ¥ Debug 6 Find Resudts * Close

“Debug 434 watch Nost Lne i s brntrocth Send command to GoB."ed

lne & ol 5 Stasert Done parsing in 0.031 seconds

And it executes till line number 27. And you do not get to see any of it; you only see the
program running and you should get to see the final result.
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"~ vojectPrimes - [ProjectPrimes dev] - Dev-C+ + 542 -l
Ere Edt Search Yiew Progect Execune Tooks VS Window Help
CUERE S ~- LA ¥ 4@ Boed
Praject Classes Debug primes ¢
1 #include <stdio.h>
2 //k jram to genarate prime numbers

3 fdefine ¥ 10
4 int main (void)

¢

3 int p, i, primes(N], prinelndex:

7 int isPrime;

4

) primes{1] = 3;

10 primeIndex = 2;

115 for (p=5;,p<=R; p=p +2) |//iterate over a
w /fassune that it is prime

13 for { 1 = 1; 1 < primelndex; 14+ )|

P //if p is divisible by some prime i, t
15 if { p ¥ primes[i] = 0 )

¥ Compder % Resources & Compl Log ¥ Debug & Find Results *Close

add watch Maia le ¢ - PR Send command to GOE.ET ~

Lne 12 Debug [F5) 1 besent Done parsing n 0.031 seconds



But what if | want to see what is the effect of each of these lines? So, I will do single
stepping and | can take one line at a time and show the effect of each of these lines; and |
will also set up something called a break point, so that | can see how things should run
up to the break point. So, let me illustrate those. So, what | am going to do is | am going
to set up a break point at line number 8 by pressing on key F4. The moment | press that,
you can see that, the background of that line changes to red and there is also a small tick
mark on line number 8. | am also going to set up a break point on line number 12. So, |
have set it up for break points at eight and 12. So, what is going to happen is — when the
program is run, it will not run all the way; first, it will break just before line number 8
and after that if I continue running the program, it will break at line number 12 and so
on. So, remember line number 12 is inside the loop. So, it will break; every time, it will
give us a chance to inspect values at line number 12. So, to actually look at the values,

we need a few other things.

(Refer Slide Time: 03:11)

=] ProjectPrimes - [ProjectPrimes de] - [Debugging] - Dey-C++ 542 - -1l
e Edt Search Yiew Project Execune Tecks OVS Window Help

q1sea AL S HaR Unn
Project Classes Debug primes.<

1 #include <stdic.h>

3 #define N 10

4 int main (void)

int p, 1, primes(N], prinelndex:
int 1sPrime

4 primes[0] = 2
primes{l] = 3;
0 primeIndex » 2;
112 for (p=5;p<=N; p=p+2) |

R isPrime = 1;//assune that it is prime
3 for { L = 1; & < primelndex; 14+ )|
if ( p ¥ primes(i] = 0 )

¥ Compiar % Resources € Comalle Log ¥ Debug 5 Find Resuits * Close

X od command s Gog Dgak
,t.l"‘mh Neat lne Cortrue Newtinstruction 5209 commnd to GOB.D'E

lne: 8 o 1 Shhsert Done parsieg in 0031 seconds

So, I am going to click on debug, so that the debugging is turned on. And | am going to

add watch on a few variables.
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E ProjectPrimes - [ProjectPrimesdev] - [Debugging] - Dey-C++ 542 - 0
o £ = Aoy o fecks OVS Window telp
gsege s SEBe Sd Y Unns
Project Classes Debug primes<
1 #include <stdio.l>
2 Program to generate prime numbers

3 ddefine K 10
4 int main (void)

Newvarabiewarch M
e
Yhés > for chass mesmbers)

" prmes
3 43 Cancel tp+2) {//iterate
i that it is prime

13 for { L = 1; & < primelndex; i+¢ )|

some prime 1

pe 1L p 18 divisidle Dy
5 if (p ¥ prines[i] == 0)
¥ Compier % Resowrces 4 Comaile Log ¥ Debug & Find Resuts % Close

43d watch Next ine Cortirue New insmuction 209 conmmind to GDB.D1esk *

lne 8 Col: 1 Siasert Done parsing in 0.031 seconds
So, what are the variables of interest? | want to see what primes is.
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= ProjectPrimes - (ProjectPrimesder) - Debuggingl-DevCre 542 - o [

Fio Edt Search Yiew Project Execine Tooks OVS Window Help

gesgu s AL E& 62 U
Project Classes Debug primes.C
Spdmes=11,-1,93.0,1,04200297. 0,0, 1 #include <stdio.B>
Eps0 2 rogram to gensrate prime num
Bi=1 3 ddefine N 10
& primelndex « 4 int main (void)
LisPrime = 231163 5%
& int p, 1, primes[N],6 prinelndex:
7 int 1sPrime;
P .
* L) primes(1] = 3;
10 primeIndex = 2;
119 for (p=5,p<=N p=p+2) |//iterate over i
£ isPrime = 1;//assune that it is prine
13 for { 1 = 1; & < primelndex; 144 )|
4 if p is divisible by some prime i

if ( p ¥ primes[i] =0 )

¥ Compiler % Resources & Compile Log ¥ Drbug & Fing Resuits ®Chose

434 watch bt fne Continue Netinsruction 52 cormmind to Gog:dspk

lne 8 ol 1 Slesert Done parsing in 0.031 seconds

And if you see that right; so primes seems to have all these values, which we really do
not want. And this is the first thing that you should be observing. So, there are values of
primes. And since primes is uninitialized, remember we are in... We have still not
executed the program; we are just in line number 8. So, we do not know what values
must be there for primes. Let us also watch p; which is the value that we want. We watch

i. Let us watch prime index. And finally, let us also watch isPrime. So, | want to show



how these things change as we run the program. So, watch the left side; you will see all
these variables that are there.
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| ProjectPrimes - (ProjectPrimes dev] - [Debugging] - Dev-C4+ 542 - s KN
File Edt Search View Project Execute Tools OVS Window Help
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Project | Classes Debug primes.<
Spmes=12.3,530,1.0,4200267,0,0.0 1 #include <stdic.h>
p*0 2 jram to generate prime mumbers
ai=1 3 #define N 10
Serimeindnt el 4 int main {(void)

RisPime = 4231163 s

int p, 1, primes(N], prinmelndex:

primes[l] = 3;

e o W & -3 onn

14

if | p % primes[i] = 0 ) '

¥ Compier % Resounces & Compile Lag ¥ Debug 5 Find Resuts 9Chose
hdd watch Nest Ine Cortirge Newinstucion 2" commend to Gog:H=H

lne 1 Cel 1 Isert Done parsing i 0031 seccnds

And let see what happens now. So, as of now, | am going to do F7, which is single step.
So, it will go one line at a time. So, primes of 0 is now 2 and primes of 1 is 3. So, as |
keep pressing F7, it goes one line at a time and whatever line is to be executed will be
highlighted. So, as of now, line numbers 8 and 9 have executed. So, 2 and 3 went to the
first entries in primes. So, now, | go to line number 10; I execute it. So, prime index
became 2. So, | am going to start filling up prime numbers from location 2 onwards. So,

as of now, 2 and 3 are correct; | am going to start filling up from location 2 onwards.
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B Poecines - (roecinesded - Debiggeg -OevCri 52 - = I

File £t Search Yiew Project Execise Tocks OVS Window Help
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Project Classes Debug primes.<

Sprimes = 12,3,530,1.0,4200297,0,0,0 1 #include <stdic.h>

Rps$ 2 //Program to generate prise numbers
| 3 ddefine N 10

4 int main (void)
aef

Spnmelngdex » 2

RiPime = 1

& int p, i, primes(N], prinelndex;

* 7 int isPrime;
P .
3 primes(1] = 3;
20 primeIndex = 2;
11¢ for (p=5;p<=N; p=p+2) {//iterate
W

isPrime = 1;//assune that it is prime
for { 1 1

.
wn ¢

if ( p ¥ primesfi] =0 )

en

¥ Compiler % Resources & Compile Log ¥ Debug & Fiad Results € Close

hdd watch et Ine Cortinue Neqinsruction 520 command to GOg."eM1.

lre 13 Col: 1 {lssent Done parsing in 0.031 seconds

And what is the value now? p is 5; | am going to check whether 5 is prime or not. |
assume that, it is prime to start with. So, now, the whole program is ready for running.
We have various things; 2 and 3 are already in place; | know p equal to 5; I have to start
checking from 1 onwards and see if it is divisible or not, and if so we are going to see if

this is Prime changes.
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[ ProecPimes: (rojecPrinesded  Debugging-Dev-Co- 542 - o [
Filo £t Search View Project Exgocune Tooks OVS Window Help
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Project Classes Debug primes.c
Bgeimes = 2.3, 53 0,1.0,4200297,0.0.0 1 int isPrime;
Gpss € primes[0] = 2
gi=1 8 primes(l) = 3;
Cpamelnde = 2 TC primelndex = 2;
&isPime = 1 11¢ for (p=5,p<=NR p=p+2) {//iterate over a
® //assune that it is prime
3¢
1 /1f p is div zoma nripe i
15 if { p % prines[i] =" eindex ~ 2
1 isPrime = 0;:
7 )
i8¢ if ( isPrime == 1) |
L9 primes prinelndex] = p;
20 ++primeIndex:
2l )
U Compiler % Resources @ Compike Log ¥ Debug & Find Results 9 Close
A witch Next fne Continge Neinsution 50 command to GOR.Met *
Lne 13 (R | !lesert Done parsieg in 0.031 seconds

So, let us start moving. i is 1. So, the first... | am at line number 15; p at this point is 5;

primes of i. So, primes of 1 is 3. So, this line is checking if 5 percentage 3 is 0 or not. It



is not 0. So, this line will not execute. And let us look at prime index; prime index

became 2.
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Fie Edt Search Yiew Project Fm'u'r Icch CVS \‘mdcm ddp
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Project Classes Debug primes

Spdmes =123 530, 1,0,4200297,0.00 7 int isPrime;

tpsS 4 2

ai=2 % prims[l = 3;

& pimelndex » 2 -J primeIndex = 2;

GisPime = 1 :é for (p=35; <'">P"2) { arate over a

for ( ie1; 1<pzmlndex:» M

135
4 /if p ;'.= divisible by some prime i
i% 1f {ph pnun[x] =0)
g1 isPrine » F
1 ) 1
182 if ( isPrime == 1) |
i : I I ]
20 +primeIndex:
21 )
¥ Compiler % Resources @ Compile Log  Debug % Find Results 9Ckise
Add watch Nest e Cortinge Nesimiuction 213 commend to Gog:=it.

lee 19 Cel 1 tiedent Done parsing i 0031 seconds

And i is also 2. So, you go and check if this is prime or not. The flag has not changed.
So, 5 is a prime number; you record that. So, if... Once I finish line number 19, you will

see that, this location — this 53 will change to 5.
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e £dit Search Yiew Project Execine Tools OVS Window Help
CUNQE S ~~ AE NN RE D UMD

Project Classes Debug primes
Bpdmes= 2.3 5,0 L0 @naar.00¢ 7 int istina:
bpes €
8j=2 ] pri.ms[l = 3
Spamelndex « 2 0 primeIndex = 2;
RisPime = 1 ils for (p=5;p<&=N;p=p+2) {/ rate over a
W isPrime = 1 assune that it is pri
13 for 1 iws1;i¢
P //if p is divisgible by sowe prime i
15 if { p § prines{i] = 0 )
6 isPrime = 0
s ) l
] if ( isPrime == 1) |(
] p:ues[p:nelndex] =D

¥ Compller % Recources & Comaile Log ¥ Debug & Find Results ©Close

#3d watth Nest Ine Cortirue Neqimmuction 920 commend to GZB. T

Lhe 20 ol 1 “lesent Done paring n 0.031 seconds

We can see that now.
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=] ProjectPrimes - [ProjectPrimes dev] - [Debugging] - Dev-C++ 542 e
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Project Classes Debug primes.c
Sprimes = {2, 3, 5,0, 1,0,4200297,0,0,0, 7 int isPrime; A
tp=9 é
8i=2 9 primes[1] = 3;
2 primelndex = 3 10 primeIndex = 2;
QisPrime = 1 B for (p=5;p<=N; p=p+2) {//iterate over a
isPrime = 1;//assume that it is prime
13= for (i =1; i < primeIndex; it++ ){
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
16 isPrime = 0;
17; } I
182 if ( isPrime == 1) {
19 primes[primeIndex] = p;
20 ++primeIndex;
21} }

ECompiler % Resources & Compile Log ¥ Debug &Find Results €Close

Add watch Next line Continue Nextinstruction ~Send command to Gog:next_*

Line: 11 Col: 1 ‘Insert Done parsing in 0.031 seconds

And prime index is 3. So, now, we are ready to see whether the next odd number, which
is 7 is prime or not. So, let us continue now.
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b ProjectPrimes - ProjectPrimes dev] - Debugging] -Dev-C++ 542 -
File Edit Search View Project Execute Tools CVS Window Help
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Project Classes Debug primes.c
Sprimes = {2, 3,5,0, 1,0,4200297, 0, 0, 0} 1 int isPrime; A
8p=7 4 primes[0] = 2;
8j=2 9 primes[1] = 3;
8 primelndex = 3 10 primeIndex = 2;
S iDime=1 118 for (p=5p<=N; p=p+2) {//iterate over a
isPrime = 1;7/assume that it is prime
for (1= 1; i < primeIndex; it+ ){
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
16 isPrime = 0;
17} }
183 if ( isPrime == 1) {
19 primes[primeIndex] = p;
20 ++primeIndex;
21 }

£ Compiler ® Resources & Compile Log ¥ Debug &Find Results €Close

Add watch Nextline Continue Nextinstruction ~ Send command to GDB:next.

Line: 13 Col: 1 ‘Insert Done parsing in 0.031 seconds

So, we are ready to check whether 7 is prime or not. We go back and assert 7 is prime.

And | am going to check from 1 to i less than prime index. So, prime index is 3. So, | am
going to check 7 against 3 and 5.
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File Edit Search View Project Execute Tools CVS Window Help
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Project Classes Debug primes.c
Sprimes = {2, 3,5,0, 1, 0,4200297,0,0,0 7 int isPrime; A
=7 :
8i=1 9 primes[1] = 3;
Sprimelndex = 3 10 primeIndex = 2;
SisPrime = 1 11 for (p=5; p<=N; p=p+2) {//iterate over a
12 isPrime = 1;//assume that it is prime
13 for (1 =1; i < primeIndex; i++ ){
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
16 isPrime = 0;
S }
18 if ( isPrime == 1) {
19 primes[primeIndex] = p;
20 ++primeIndex;
20 } v

£ Compiler ® Resources & Compile Log ¥ Debug & Find Results €Close

Debug Add watch Next line Continue Nextinstruction ~5¢nd command to GDB:next ¥

Line: 15 Col: 1 ‘Insert Done parsing in 0.031 seconds
So, first, you check 7 against 3; it is not 0.
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Project Classes Debug primes.c

Bpimes=12.3501,0 007,008 7 int isPrime; .
‘p-? € primes | = 4

Biz3 5 primes(1] = 3;

Sprimelrdex » 3 10 primeIndex = 2;

RisPrime = 1 Ile for (p=5;p<=N; p=p+2) |//iterata over a

® 30 that it is pri
135 for { 1« 1; 1 < primeIndex; i++ )|
14 //if p is divisible by sowe prime £, t
15 if { p % prines{i] = 0 )
* i6 isPrime = 0;
174 }
188 if ( isPrime == 1) (
)
20 +tprimeIndex;
21 )

¥ Complier * Resources @ Comalle Log ¥ Debug A Find Resuits € Cose

Add watch Next loe Conrue Kewtinsmction 5209 command 1o G.net <

Lo 19 Col 1 “sert Done parsieg in 0031 seconds

Then, you check 7 against 5; it is also not 0. So, its prime does not change. So, its prime
remains at 1.
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Project Classes Debug primes.c
Sprimes = {2, 3,5,7, 1, 0,4200297,0,0,0} 7 int isPrime; 3
8p=7 8 primes[0] = 2;
8j=3 9 primes[1] = 3;
2 primelndex = 3 10 primeIndex = 2;
BisPrime = 1 11s for (p=5;p<=N; p=p+2) {//iterate over a
isPrime = 1;//assume that it is prime
132 for (1i=1; i< primeIndex; it++ ){
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
k 16 isPrime = 0;
17t }
182 if ( isPrime =1 ) {
19 primes [primeIndex] = p;
2
21t } v

>

E Compiler % Resources & Compile Log ¥ Debug &Find Results €Close

Add watch Next line Continue Nextinstruction ~~ 5end command to GDB:neXt_*

Line: 20 Col: 1 !Insert Done parsing in 0.031 seconds

So, primes of prime index is — you can record 7; you will see a change here; it changes to
7.
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Project Classes VDebug primes.c

Sprimes = {2, 3,5,7, 1,0,4200297, 0, 0, 0} 1 int isPrime; A
Sp=T7 4 primes[0] = 2;

8i=3 9 primes[1] = 3;

8primelndex = 4 primeIndex

8isPrime = 1

for (i =1; i< primeIndex; i++ ){

14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )

16 isPrime = 0;

17; }

183 if ( isPrime == 1) {

19 primes[primeIndex] = p;

20 ++primeIndex;

21; }

£ Compiler % Resources & Compile Log ¥ Debug 8Find Results €Close

Add watch Next line Continue Nextinstruction  Send command to Gog:next

Line: 11 Col: 1 ‘Insert Done parsing in 0.031 seconds

And prime index will change to 4. So, we are trying to find out the next prime number.
Then...
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Project Classes Debug primes.c
Sprimes = {2, 3,5,7, 1,0,4200297, 0, 0, 0} 1 int isPrime; A
8p=9 L) primes[0] = 2;
8i=3 9 primes[1] = 3;
8 primelndex = 4 10 primeIndex = 2;
8isPrime = 1 11s for (p=5; p<=N; p=p+2) {//iterate over a
isPrime = 1;//assume that it is prime
132 for (i=1; i< primeIndex; it+ ){
14 //if p is divisible by some prime i, t
k 15 if (p % primes[i] == 0 )
16 isPrime = 0;
17t }
182 if ( isPrime == 1) {
19 primes [primeIndex] = p;
20 ++primeIndex;
21t } v

£ Compiler ® Resources  Compile Log ¥ Debug &Find Results €Close

Add watch Nextline Continue Nextinstruction ~5end command to GDB:next ¥

Line: 12 Col: 1 !Insert Done parsing in 0.031 seconds

Now, we are checking 9. We assume that, 9 is prime to start with. Then I am going to
check against all the numbers from 3 to 7; | am going to check against 9.
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Sprimes = {2, 3,5,7, 1,0,4200297, 0, 0, 0} i int isPrime; A
. X
8i=1 9 primes[1] = 3;
8 primelndex = 4 10 primeIndex = 2;
SiPrime=1 11s for (p=5;p<=N; p=p+2) {//iterate over a
isPrime = 1;//assume that it is prime
133 for (i =1; i< primeIndex; i++ ){
* 14 //if p is divisible by some prime i, t
if ( p % primes[i] == 0 )

16 isPrime = 0;

175 }

183 if ( isPrime == 1) {

19 primes[primeIndex] = p;

20 ++primeIndex;

21t } v

£ Compiler % Resources & Compile Log ¥ Debug &Find Results €Close

Add watch Next line Continue Nextinstruction ~ Send command to GDB:next

Line: 15 Col: 1 ‘Insert Done parsing in 0.031 seconds

If p percentage primes i equal to 0; so 3; 9 percentage 3 is actually 0. So, this is the first
time, this line is executed.
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a primelndex = 4 10 primeIndex = 2;
RisPrime = 0 2 ; p<=N; p=p+2) {//iterate over a
isPrime = 1;//assume that it is prime
] for (1i=1; i < primeIndex;
* //if p is divisible by some prime i, t!
15 if ( p % primes[i] == 0 )
16 isPrime = 0;
17t }
182 if ( isPrime =1 ) {
19 primes [primeIndex] = p;
20 ++primeIndex;
21t } v

E Compiler % Resources & Compile Log ¥ Debug &Find Results €Close

Add watch Next line Continue Nextinstruction ~~ 5end command to GDB:next._*

Line: 13 Col: 1 ‘Insert Done parsing in 0.031 seconds
So, isPrime become 0. As I said earlier, we are checking still against 5 and 7.

(Refer Slide Time: 07:48)
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Project Classes Debug primes.c
Sprimes = {2,3,5,7,1,0,4200297,0,0,0; 7 int isPrime; A
3p=9 €
8i=2 9 primes[1] = 3;
8primelndex = 4 10 primeIndex = 2;
SiPrme =0 11 for (p=5;p<=N; p=p+2) {//iterate over a
isPrime = 1;//assume that it is prime
13s for (i =1; i < primeIndex; it++ ){
* 14 //if p is divisible by some prime i, t
if ( p % primes[i] == 0 )

16 isPrime = 0;

17; }

182 if ( isPrime == 1) {

19 primes[primeIndex] = p;

20 ++primeIndex;

21t }

E Compiler % Resources #Compile Log ¥ Debug &Find Results €Close

Debug Add watch Nextline Continue Nextinstruction ~ 5end command to GDB:next_*

Line: 15 Col: 1 ‘Insert Done parsing in 0.031 seconds

So, we check against 5; then we check against 7.
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=] ProjectPrimes - [ProjectPrimes.dev] - [Debugging] - Dev-C++ 54.2 = -
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Project Classes Debug primes.c

Sprimes = {2,3,5,7,1,0,4200297,0,0,0, 7 int isPrime;
8p=9 L) primes[0] = 2;
8i-4 9 primes[1] = 3;

10 primeIndex = 2;

Sprimelndex = 4
11s for (p=5;p<=N; p=p+2) {//iterate over a

PR 10
13s for (1i=1; i< primeIndex; it++ ){
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
16 isPrime = 0;
17; }
T Clerine —1) (]
19 primes [primeIndex] = p;
20 ++primeIndex;
217 }

£ Compiler ® Resources # Compile Log ¥ Debug &Find Results €Close

Add watch Nextline Continue Nextinstruction  Send command to GDE:next.

Line: 18 Col: 1 !Insert Done parsing in 0.031 seconds

And the key thing is isPrime is 0 at this point. So, since isPrime is 0, this block of code
from 18 to 20 will not execute; and we are going to now go and check the next number.

(Refer Slide Time: 08:09)
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Project Classes Debug primes.c
8primes = {2, 3,5,7,1,0,4200297,0,0,0, 9 primes[1] = 3;
8p=11 10 primeIndex = 2;
Si=4 11s for (p=5;p<=N; p=p+2) {//iterate over a
2 primelndex = 4 12 isPrime = ;//asse f:ht it is pime
8isPrime=0 13 for ( i= 1{ i < prl.melnfiex; it )( .
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
* 16 isPrime = 0;
17t }
182 if ( isPrime == 1) {
19 primes [primeIndex] = p;
20 ++primeIndex;
21t }
22
23z for (1i=0; i < primeIndex; it+ ){

£ Compiler % Resources & Compile Log ¥ Debug 8Find Results €Close

Add watch Next line Continue Nextinstruction ~ Send command to GDB:next

Line: 23 Col: 1 ‘Insert Done parsing in 0.031 seconds

So, p is 11. So, 11 is actually greater than 10. So, at this point, you exit out of this loop
from 12 to 22. Now, ready to print all the prime numbers. So, at this point, you can see
that, prime index is 4; which means the first four entries starting from 0-th location till

third location have valid prime numbers. So, that is what we are going to do.



(Refer Slide Time: 08:35)

ile Edit Search View Project Exte Tools CVS Window Help

0@8e€s ~~ BR/EE §80 Hunx
Project Césses Debug primes.c
Sprimes = 2,3,5,7, 1,0,4200297,0,0,0; 10 primeIndex = 2; -
2p=11 11 for (p=5;p<=N; p=p+2) {//iterate over a
8i=0 12 isPrime = 1;//assume that it is prime
S primelndex = 4 13 for ( 1 = l,j i < Pri..melndex; it+ )(. )
BisPrime = 0 14 //if p is divisible by some prime i, t.

15 if ( p % primes[i] == 0 )

16 isPrime = 0;

17 }

18 if ( isPrime == 1) {

L) primes[primeIndex] = p;

20 ++primgIndex;

21 } mI .

22 } primelndex = 4

23 for (i =0; i < primeIndex; it++ ){

24 printf ("%d ", primes[i]); v

=Compiler1v‘ Resources & Compile Log ¥ Debug B Find Results #Close
Debug Add watch Nextline Continue Nextinstruction ~ Send command to GDB:next
Line: 24 Col: 1 !Insert Done parsing in 0.031 seconds

We can check and print prime numbers.
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Project Classes Debug primes.c
Sprimes = {2, 3,5,7,1,0,4200297,0,0,0; 10 primeIndex = 2; N
8p=11 L for (p=5;p<=N; p=p+2) {//iterate over a
8j=1 12 isPrime = 1;//assume that it is prime
S primelndex = 4 13 for ( 1 = 1{ i < }?r%mlndex; it+ )(. ;
BisPrime = 0 14 (/1f p is d%w.s.ll';le by some prime i, t.

15 if ( p % primes[i] == 0 )

16 isPrime = 0;

17 }

18 if ( isPrime = 1) {

19 primes[primeIndex] = p;

20 ++primgIndex;

21 } mI

22 }

23 for (i =0; i < primeIndex; it++ ){

24 printf ("%d ", primes[i]); v

ECompiler ® Resources £ Compile Log ¥ Debug 8 Find Results €Close
Debug Add watch Next line Continue Nextinstruction ~ Send command to GDB: ISR

Line: 24 Col: 1 ‘Insert Done parsing in 0.031 seconds

So, print 2.
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File Edit Search View Project Exte Tools CVS Window Help

primes.c

Sprimes = {2, 3,5,7, 1,0,4200297,0,0,0} 10 primeIndex = 2; N
8p=11 11 for (p=5;p<=N; p=p+2) {//iterate over a
i 10
S primelndex = 4 13 for (i =1; i < primeIndex; i++ ){
BisPrime = 0 14 //if p is divisible by some prime i, t.

15 if ( p % primes[i] == 0 )

16 isPrime = 0;

17 }

18 if ( isPrime == 1) {

19 primes[primeIndex] = p;

20 ++primgIndex;

21 } mI

22 }

23 for (i =0; i < primeIndex; it++ ){

24 printf ("%d ", primes[i]); v

=Compiler1v‘ Resources’ :i Compile Log ¥ Debug B Find Results & Close

D Add watch

ebug

Line: 24 Col: 1 !Insert Done

Print 3

(Refer Slide Time: 08:40)

Next line Send command to GDB:next

Continue Next instruction

parsing in 0.031 seconds

File Edit Search View Project Execute Tools CVS Window Help
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e

vl

Project Classes Debug

primes.c
Sprimes = {2, 3,5,7,1,0,4200297,0,0,0) 10 primeIndex = 2; "
8p=11 L for (p=5;p<=N; p=p+2) {//iterate over a
gi=3 12 isPrime = 1;//assume that it is prime
S primelndex = 4 13 for ( 1 = 1{ i < }?ri‘meIndex; it+ )(. ;
SisPrime = 0 14 //if p is divisible by some prime i, t.

15 if ( p % primes[i] == 0 )

16 isPrime = 0;

17 }

18 if ( isPrime = 1) {

19 primes[primeIndex] = p;

20 ++primgIndex;

21 } mI

22 }

23 for (i =0; i < primeIndex; i++ ){

24 printf ("%d ", primes[i]); v

& Compiler % Resources @ Compile Log ¥ Debug & Find Results #Close

Add watch

Debug

Line: 24 Col: 1

Print 5.

Next line Continue Nextinstruction ~ Send command to Gog:next_©

‘Insert Done parsing in 0.031 seconds
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Project Classes Debug primes ¢
Spimes=[2357.1,0420%9700¢ 0!  primeIndex = 2; ”
tpe 118 for (p=5;p<=N;p=p+2) {/fiterate over a
gi=3 W)
Spimeindex » 4 13 for { 1 = 1; 1 < primeIndex; 1++ )|
SisPrime =0 '.4§ //if p is divisible by sowe prime i, t

15 if ( p t prines[i] == 0)

16 isPrime « 0;

174 )

184 if [ isPrime = 1) |{

39 primesiprimeIndex] = p:

201 ++pringIndex;

21/ el

22: )

; {0} ¢ 1 1 < _.‘...’7—; ax 1té
4 printf ("%d ", primes[i]); .

¥ Compiar % Resources & Compile Log ¥ Debug & Find Results € Close
Orkag A watch et fne Comiie | Nedinmuction  5¢0d command to Gog.1
lee 23 el 1 tlesent Done parsing in 0.031 seconds

Print 7.

(Refer Slide Time: 08:42)
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Project ‘ME&M primes.c
Bprmes={2.35,7.1,0 200297,0.0,¢) 18] //if p is divisible by some prime i, t»
tpstl 1% if ( p ¥ primesi] = 0)
Bizd 164 isPrine = 0;
Cprimelndex « 4 17f ) e
SkPime =0 i8¢ if ( isPrime = 1) |(

1% primes{prinelndex] = p:

204 +iprimeIndex;

21 )

224 ]

239 for (1= 0; 1 < primeIndex; i++ )|

24 printf ("% ",Ipn'.na(i]l:

25} ]

26 printf (*\n");

27| return 0;

* [
" Compiier % Resources € Comails Log ¥ Debug A Find Resuits % Close

Addwatch Kest lne Comonie Nedinstucion | 5204 command bo Gog: et =

lee: 28 Col 1 “sert Dooe parsieg n 0.031 seconds

And we are done. So, at this point, we are done.
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™| ProjectPrimes - [ProjectPrimes.dev] - [Debugging] - Dey-C++ 542 -
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if (p ¥ prines[i] =0 )
isPrine = (:

if ( isPrime == 1) |
primes|prinelndex] = p;
++primeIndex;

I* 0; 1 < primeIndex; i++ )|
tf ("% ", primes([i]):

26 printf (*\n*)
21 return 0

¥ Compier *Resowrces @ Compile Log ¥ Debug S Find Resuits Close

od command 1o Gog: et
A3 watch Nesst Ine Continue Nedinsuction v+ command to GCR.DS!

Loe 28 Cel Isert Done parsing in 0.031 seconds

So, if we go and look at this, we already see 2, 3, 5 and 7 printed.
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il ProjectPrimes - [ProjectPrimes den] - Dev-C4+ 542 -1
File Edt Search View Progect Execine Tocks OVS Window Help
§ge s AL Bs G4 DEen
Project Classes Detug primes<
Bpimes = (2,357, 1,0, 4200297,00.6 1% é
J if (p ¥ prines[i] = 0 )
“ G isPrine = 0;

if ( isPrime == 1) |
primes|prinelndex] = p;
++primeIndex;

}
3 for (1= 0; 1 < primeIndex; i++ )|
24 printf ("% ", primes[i]);
25 |

ECompier ¥ Resources @ Compile Log ¥ Debog & Find Pa&s ke

Send command to GDB:Mdt

Debug Sdd match
» >prompt
Fuahae
Lee 28 Cet Insert Done parsing in 0.031 seconds

And once this is all over, you can stop the execution. So, this program is actually correct.

| can stop the execution and so on.
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Project Classes Debug primes.c
Seimes= 23571, 000007000 €

tpsll 3 primes[l] = 3;
Bizd 10 primeIndex = 2;
Spamelrger = 4 3¢ for (p=5;p<=N; p=p+2) |//iterate over a
RisPrima = 0 1 /fassume that it is
13 for { i = 1; § < primelndex; i++ )|
8 if p is divigible by some priss f
15 if ( p ¥ primes{i] =0 )
it isPrime = 0;
P \
185 if ( isPrime == 1) |
i2 primes(prinelndex] = p:
20 +4primeIndex:
21 )
22 J
2% far (4 = N 4 € nrimaTnday: {48 47

P Compier YResources @ Compile Log ¥ Debug & Find Results ¥ Clase
*Debug Addwatch Nt lne g s Send command %o GOg.Medt ~

lee 8 Co: 13 ‘lsert Done parsieg in 0.031 seconds

So, what you are really seeing is this break point gives you an opportunity to start from a
particular. So, let us say these break points 8 and 12. If | start at 8, it actually gives me an
opportunity to run till 12 without executing the lines in between. Even though | was
doing single stepping, | actually showed every single statement and how it was
executing. You do not really have to do that. So, let me quickly demonstrate that.

(Refer Slide Time: 09:33)

™| ProjectPrimes - [ProjectPrimes.dev] - [Debugging] - Dev-C++ 54.2 -
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Project Classes Debug primes.c

§irme i e B prineso) -2, "}
8p = Execute to evaluate 9 primes[1] = 3;

8i = Execute to evaluate 10 primeIndex = 2;

8primelndex = Execute to evaluate 11s for (p=5;p<=N; p=p+2) {//iterate over a

S i-Piiic = Biacits o evaliate 12 isPrime = 1;//assume that it is prime

133 for (i =1; i < primeIndex; i++ ){
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] = 0 )

16 isPrime = 0;

174 }

18 if ( isPrime == 1) {

19 primes[primeIndex] = p;

20 ++primeIndex;

21¢ }

22} }

224 far [ i = N+ i < nrimeTndav: i44 V!

2 Compiler % Resources & Compile Log ¥ Debug & Find Results €Close

Deb k k Add watch Next line Continue Next instruction Send command to GDB:break ¥
Line: 8 Col: 13 ‘Insert Done parsing in 0.031 seconds

I am going to run one more debug now.
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Project Classes Debug primes.c
Sprimes = 1,1,53,0,1,0,4200267,0,0, € .
8p=0 g primes[1] = 3;
8i=1 10 primeIndex = 2;
8 primelndex = 0 11z for (p=5 p<=N; p=p+ 2) {//iterate over a
SisPrime = 4231168 12 isPrime = 1;//assume that it is prime
13= for (i =1; i < primeIndex; i++ ){
14 //if p is divisible by some prime i, t
15 [ if ( p % primes[i] == 0 )
16 isPrime = 0;
17+ }
18s if ( isPrime == 1) {
19 primes[primeIndex] = p;
20 ++primeIndex;
21; }
22} }
234 Far (i = 0: i ¢ nrimaTndav: i44 ) i
< > >
2 Compiler % Resources & Compile Log ¥ Debug &Find Results €(Close
Debug Add watch Next line Continue Nettinstruction | Send command to GDB:lsplé *

Line: 8 Col: 1 Slnsert Done parsing in 0.031 seconds

Again, | am watching all these things. You can see that, all these prime numbers and so
on are invalid.

(Refer Slide Time: 09:42)
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Project Classes Debug primes.c
8p=0 9 primes[1] = 3;
8j=1 10 primeIndex = 2;
8 primelndex = 0 112 for (p=5p<=N;, p=p+ 2) //itrate over a
aisprime = 4231168 12 isPrime = ;//asse tht it is pme
13s for (i =1; i < primeIndex; it++ ){
* 14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
16 isPrime = 0;
17; }
183 if ( isPrime == 1) {
19 primes [primeIndex] = p;
20 ++primeIndex;
21t }
22t } )
224 far (i =0: i < nrimaTndev: i++ )1

< >

£ Compiler % Resources & Compile Log ¥ Debug &Find Results € Close

Add watch Next line Continue Nextinstruction ~ Send command to Gog:next
Line: 9 Col: 1 Slnsert Done parsing in 0.031 seconds

So, | start running the program. So, primes of 0 is 2.
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™| ProjectPrimes - [ProjectPrimes.dev] - [Debugging] - Dev-C++ 542 =
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Project Classes Debug primes.c
S primes = 2,3, 53,0,1,0,4200267,0,0,0 & :
8p=5 9 primes[1] = 3;
8j=1 10 primeIndex = 2;
a primelndex = 2 11s for (p=5 p<=N;p=p+ 2) //1tra:e over a
EniiN 12
13= for (i=1; i < primeIndex; i++ ){
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
16 isPrime = 0;
17+ }
18z if ( isPrime ==1) {
19 primes[primeIndex] = p;
20 ++primeIndex;
21; }
22} }
234 Far [ i =0 i < nrimaTndav: i+ \f

¢ > >
£ Compiler % Resources & Compile Log ¥ Debug & Find Results €Close

Add watch Next line C?ﬁnue Nextinstruction | 5end command to GDB:cont ~

Line: 12 Col: 1 ‘Insert Done parsing in 0.031 seconds ontinue}

Then, | can press continue; it will take me to the next break point. So, at this point, it
went from line number 8 to 12 directly without showing each of these steps. So, now,
since the next break point is 12 and it is inside the loop from line number 11 to 22; if |
click on continue, we will do everything that is required for the loop and go to the next

time when the p itself is changing.

(Refer Slide Time: 10:16)
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Project Classes Debug primes.c
primes = 2.3,5,0,1,0,4200297,0,0,0, & )
8p=7 ¢ primes[1] = 3;
8i=2 10 primeIndex = 2;
8 primelndex = 3 11 for (p=5;p<=N; p=p+ 2) {//iterate over a
Heige 10
133 for (i =1; i < primeIndex; i++ ){
14 //if p is divisible by some prime i, t
15 if ( p % primes[i] == 0 )
16 isPrime = 0;
17+ }
18= if ( isPrime == 1) ({
19 primes[primeIndex] = p;
20 ++primeIndex;
21¢ }
22} }
234 Far [ i =0 i < nrimaTndav: i+ ) f

£ Compiler % Resources & Compile Log ¥ Debug @Find Results € Close
Add watch Next line Conl?e Nextinstruction ~ Se"d command to GDB:conti *
ontinue‘

Line: 12 Col: 1 ‘Insert Done parsing in 0.031 seconds

So, p changes to 7. You can see the left side; p changes to 7;
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[i;v :;h- Seamv ‘,):n- ?rqﬂ' Execune I‘<c>h
cusge s GEBE A6 Ul
Project Classes Debug primes
Bpdmes=12,3,5,7.1,0,4200297,000f €
tps9 9 )| (.
Bi=3 i0 primelndex = 2;
Gpamelnge » 4 118 for (p=5,p<=N; p=p+2) (//iterate over a
to =
LisPime = 1 T
i3 for { = 1; & < primelndex; i++ )|(
b /1f p is divisible by some prime §
15 if ( p ¥ primes[i] =0 )
ie isPrine = 0;
17 )
188 if [ isPrime == 1) [
19 primes[prinelndex] = p:
20 +4primeIndex :
21} )
221 |
Rt !m;_v =04 C '_\_t",&f.hf‘_,ox,_'_v {aa )/
T Compier W Resources 8 Compile Log ¥ Debug B Fisd Results % Cloge
Addwatch Next Ine Comtinue k Nedirtuction 5809 command to GO0 ~
Lre 12 Cel 1 {hasert Done parsieg in 0.031 seconds

p changes to 9 and so on. So, all the things that were happening here; all the work got
done; it is not that, the work did not get done; the work got done; but you are waiting at

line number 12 and seeing what is happening.

(Refer Slide Time: 10:35)

bl ProjectPrimes - [ProjectPrimes.dev] - Dev-C++ 542 s
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Project Classes bebu97 primes.c

Sprimes = {2, 3,5,7,1,0,4200297,0,0,0) 1 #include <stdio.h>

8p=9 2 //Program to generate prime numbers

8i=3 3 #define N 10

8 primelndex = 4 4 int main (void)

8isPrime = 1 i ]L. 3 . .
6 nt p, i, primes[N], primeIndex;
1 int isPrime;

8 primes[0] = 2;

9 primes[1] = 3;

10 primeIndex = 2;

115 for (p=5;p<=N; p=p+2) {//iterate over a
2 isPrime = 1;//assume that it is prime

133 for (i =1; i< primeIndex; i++ ){

£ Compiler % Resources & Compile Log ¥ Debug @ Find Results €Close

Send command to GDB:contil ¥

Debug Add watch Next line Continue Next instruction
: ; ->->prompt
View CPU window Into function Skip function Into instruction
Line: 27 Col: 1 ‘Insert Done parsing in 0.031 seconds

So, at this point prime is... You are still checking for 9. And the whole thing got done

now.
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™| ProjectPrimes - [ProjectPrimes.dev] - Dev-C++ 54.2 = U -
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Project Classes Debug primes.c

Sprimes = {2,3,5,7,1,0,4200297,0,0,0) 15 if (p % primes[i] == 0 )
9P=9* 16 isPrime = 0;
8i=3 17t }
Sprimelndex = 4 182 if ( isPrime == 1) {
aisPrime = 1 19 primes[primeIndex] = p;
20 ++primeIndex;
21 }
22¢ }
23:  for (i =0; i < primeIndex; i++ ){
24 printf ("%d ", primes[i]);
250 )
26 printf ("\n");

21 return 0;

£ Compiler ® Resources & Compile Log ¥ Debug @ Find Results € Close

vDebug Addwatch Next line Coninue Next instruction  Send command to GDB:conti *

->->prompt

Line: 27 Col: 1 {Insert Done parsing in 0.031 seconds

You can go and see that, the program is executed. And if I... We have run till the end of
the program. So, at this point, you can stop the execution. And all the values from 2, 3 up
to 7 are already in the primes array. So, you can use the debugger for debugging various
programs. This is a very effective tool. | suggest that you get used to this debugging, so
that you can check all your programs once before you go and do your home works on the
left side. And this is a very useful utility. So, | cannot emphasize this more. You have a
good handle of how the debugger is used. And you do not have to print screen — fulls of
debugging statements; instead, use the debugger effectively. So, the key trick will be in
finding out what variables you want to watch and where to set your break points. So, |
knew this ahead of times. So, | had set break points at line number 12 and line number 8.
But, you have to be careful about where you are setting the break points. It does not

make sense to set break points at every line.

Thank you very much.



