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Please pay attention to the announcement about the
resubmission policy.

Take your flash disk during the lab time.
LAB 04

— Like areading lab =_=

HWKO3

— Most people did a good job, but please pay attention to the axis
iIn Problem 3.




« Some books | like (personally):
— The C Programming Language (B.W. Kernighan & D.M. Ritche)
— C++ Primer (S.B. Lippman, J. Lajoie & B.E. M00)

* Follow this problem for the whole class:

 (Calculate the sum of the first n elements in a harmonic
series:

Sn=1+l+l+l+l+...+l
2 3 4 5 n




Comments

« Two ways for you to add comments in C and C++
for code block
for a single line

] o o o oo o o o o o o oo 8K o o o oo oo e
¥ This code 1z to calculate the *

¥ zum of harmonic series. > 4 *
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The main function is a necessary part for any C or C++
function.

It has a return value 0. (Recall the concept of return
value in a function)

Semi-colon is needed at the end of every expression.

= g

—lint maini)
1

return 0;

I




Must be declared before the expressions in C:
Initialize with assigning operator =.
Lifespan!
Different types and sizes:
int 32 bits
short 16 bits

char 8 bits
float 32 bits

E.Q.

“int main() ]
int n;
float anz =




* |nput:
— Recall what a placeholder means in Matlab!
— Do not forget to add & before the variable!

* Output:
— Recall the usage of fprintf() in Matlab!

— Recall what a conversion specification means in Matlab!
* E.Q.
— It seems that something goes wrong here T_T




Library

 Include a library before use the functions in it.

— printf() and scanf() can be used only after you include the library
for standard input and output, <stdio.h>.

— system("pause") can be used only after you include the stadard
library, <stdlib.h>.

 Libraries are included at the very beginning.

. i O]
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#include <ztdio. h>
#include <ztdlib. h>

Slint maini() ]




* Most of them have the same meaning as in Matlab:
For example, + - * / = still have the same meaning.
" does not mean power in C or C++
% means modulo in C or C++
Bitwise operators may seem new to you, but they will be useful.

Theyinclude: ~, &, |, ", <<, >>.

Please compare them with logical operators: !, &&, ||.
Increment and decrement operators. What the difference
between “n = i++; " and “n = ++i;"?

Assignment operators may provide you with great convenience.
They include: +=, -=, *= | &=, <<= and so on.

Ternary operator is also a very interesting one. For example,
check“™a=5<371:0;"and“b=4>271:0;".




for (I=0;1<n; i++)
{

expression;

}

Still the same meaning as in Matab.
Remember that variable i1 should also be declared.
fori=0:1:(n-1)
expression
end




 What is wrong here - - ?

—lint maini) |

int n, 1;
float ans = 0;
zoant ("%d4", &n) ;

BB \E AR BN 20

. . . 9
for i1 =1; 1 <= n; i+ The sum is: 1.AB0000

anz += 1/1: B E s, . .
printf (" The zum i=s: %f'n’", ans) ;
zyateml pause” )
return 0O;




Build and compile

Start bebugging and continue
Stop bebugging

Run without bebugging

Breakpoint
Step into
Step over
Step out

Ctrl + Shift + B
F5

Shift + F5

Ctrl + F5

F9

F11

F10

Shift + F11




Let’s discuss this expression:
— ans +=1/i;

What kind of type for ans and 1?
(type cast) variable
Notice the priority! (Find on the lecture note)

Slint main()

int 1, 1;

float ans = 0, E\BRATE T\ R\ B

scanf ("%d", &n) ;

for (1 =1; 1 <= n; i++) .
ans += (float) 1/i: @;#Em%%&%%ﬂzﬂgm

printf (" The =zum i=: %f'\n", an=) IR TE LR .- - -

syvsteml pause” ) ;

return 0O;




What about when n is very large?
— e.g. n = 2000000000

We change float into double, “%f” to “%lf"...
But it seems too slow!

Use the following equation:

s R A R e e | F
ANVER N S n




| Macro definition \

#define TOKEN value
TOKEN represented in capitals.

Material on SAKAI about coding style.

#include <=stdio. hx
#include <stdlib. h>

#define EULER 0.577T2156649

—lint maini) {

Try this:
#define A 3+5 o #define A (3+5)




New Version

« Everything is OK now?

#include <stdio. k>
#include <stdlib. ks
#include <math. h>

B EAERYF SN\ SR\ ENEN 201

23308030 HA

! Ihe_ﬂum iﬂ; 31_993529
Bt e, . .

int 1, 1;

double ans = 0O;

zoant ("¥4", dn)

ans = logiitdouble) n) + EULEE;
printf ("The zum 1=z: %¥1fn", ans);
gyztem!| pauze” ) ;

return 0;

#define EULER 0.5TTZ156649

“lint main()




New Version

« Are you kidding me?

#include <stdio. k>
#include <stdlib. ks
#include <math. h>

#define EULER 0.5772156649 ENFERIERN A R\ EnEN 20

“lint main()

I The sum is: B.577216
double ans = 0O;
zoant ("¥4", dn)
ans = logiitdouble) n) + EULEE;
printf ("The zum 1=z: %¥1fn", ans);
avztem( pauze”)
return 0;




If (condition 1) {
expression 1

}

else if (condition 2) {

expression 2
}
else (condition 3) {
expression
}
Use “else if” instead of “elseif”.
Don’t forget the brackets.




e return_type name (para_type para _name, ...)
variable declarations;
expressions;
return value or variable;

}

Notice that sometimes the return_type is void.

At that time you just need “return;” at the end of the func.
Or any time you want to quit this func.

Prototype is needed.




Function

* Prototype:

* Body:

double calcHarmoSumiint n)

—ldouble calcHarmoSum{int n)
|
int 1i;
double an= = 0,

if (n > LMT)

ans = logl (double) n) + EULEE;
glae

for (1 =1; 1 <= n; 1+

anz += [double) 1/51:

return ans=;




Whole Picture

] Ao o o R K KKK KK
# Thiz code iz to calculate the #
# zum of harmonic =zeries. »_< kS
S8 O 8 o o
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#include <ztdio.h>
#include <ztdlib. h>
#include <math. k>

#define EULER 0.5TTZ106645
#define LMT 1ef

double calcHarmoSum{int n)

—lint main()

{

int n,1i;
double anz = 0;
goanf ("%d4", &n) ;

if (n > 0)
anz = calcHarmoSum(n) ;
elze
{
printf ("Input Error!in”);
gyztem (" pauze”)
return 0;

prirtf (" The sum is: %1f.wn”, ans)
gyztem( pauze”)
return O;

—double calcHarmoSum{int n)

int 1;
double ans = 0;

if (n > LNT)
anz = log({double) n) + EULEE;
elze
for (1 =1; 1 €= n; i1H)
anz += (double) 151

return ans;




« Can you recognize what the following function means?

—“lint lowbit (int =)

{

o

return ® & ({x — 1) = =) ;

i




Challenging Problem (beyond the course):

This will never be covered in any assignment or exam, |
think. But, | also firmly believe that the conclusion of this

problem is useful.
What will be shown after this expression?

— printf("%d %.d",++n,lowbit(n));
What is the value of a[i-1] and a[i] after this expression?
— a[i] = i++;




