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Case 1. Complex Number Arithmetic

* Problem definition
— Please write a program which can compute complex number.
Your work must include :
- Add
- Subtraction
- Multiplication
- division



Source Code (1/4)

#tinclude{stdlib.h>
#include<{stdio.hZ
#tinclude<{math.h>

struct complex{
int re;//ESRIEEHIE B
. int im;//EEEEMYESL

typedef struct complex COWP;//E F&HE—{EiE8muEEIaE

COMP add{COMP numberi, COMP number2};// 70 E M

COWP subtraction{COMP number1, COMP number2);//: £
COMP multiplication{COMP number1, COMP number2);//3EF =
void division{COMP number1, COMP number2};//[F £z

int main()

{
COMP number[3];

printf(“Enter the First real part.\n"};
scanf{"%d" ,&nunber[ B8] .re);

printf("Enter the first imaginary part.\n");
scanf ("%d"” ,&nunber[ 8] .im) ;

printf("Enter the second real part.\n"};
5canF{"%d",&numher[1].rE};

printf("Enter the second imaginary part.\n");
scanf ("%d”, &nunber[1].im);
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Source Code (2/4)

number|[2]=add{number[ 8] ,number[1]);

printf (" (%d + %di) + (%d + di)=(%d + Zdi)\n",number[B].re,number[8].im
number[1].re,number[1].im
;number[2].re,number[2].im);

nunmber[2]=subtraction{number[ 8] ,number[1]};

printf{"{%d + %di) - (%d + Zdi)=(%d + Zdi)\n",number[8].re,number[B].im
number[1].re,number[1].im
,numher[E].re,numher[z].im};

nunber[2]=multiplication{number[ 8] ,number[1]);

printf{"{%d + %di) = (%d + ZFdi)=(%d + Jdi)\n",number[8].re,number[B].im
number[1].re,number[1].im
,numher[E].re,numher[z].im};

division{number[8],number[1]);

return 9;
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Source Code (3/4)

COMP add{COMP number1, COMP number?)

d
COMP temp;
temp.re=number1.re+number2 . re;
temp.im=numberi.im+number2.im;
return temp;

}

COMP subtraction{COHMP number1, COHP number2?)

d
COMP temp;
temp.re=number1.re-number2 . re;
temp.im=numberi.im-number2.im;
return temp;

}
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Source Code (4/4)

COMP multiplication{COHP numberi, COMP number2)

1
COMP temp;
temp.re=numberi.re * number2.re - numberi.im * number2.im;
temp.im=numberi.re * number2.im + number1.im = number2.re;
return temp;
b
void division{COHP number1, COMP number2)}
1
COMP temp;
int x®;
¥x=pow{number2._re,2) + puw{numher?.im,?};
temp.re=numberi.re * number2.re + numberi.im * number2.im;
temp.im=number1.re * (number2.im * -1) + number1.im * number2.re;
printf (" (%d + %di) /7 (%d + %di) = (%d + di) 7 Zd\n",numberi.re,number1.im
Lnumber?.re,number?.im
.temp.re,temp.im,x};
b
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Case 2: Fractional Number Arithmetic

= Problem definition

— Please write a program which can compute fractional
number. Your work must include :

- Add

- Subtraction

- Multiplication
- division



Source Code (1/10)

#include<stdio.h>
#include<{stdlib.h>
#tinclude<{math.h>

struct fraction {

¥

int integer;//REEFELS
int numerator;// iy
int denominator;// 55

typedef struct fraction FRAC;

FRAC
FRAC
FRAC
FRAC
FRAC

normalize (FRAC number);//{f55Eriiiapy =0
add (FRAC number1, FRAC number2);//1EF

subtraction (FRAC number1, FRAC number2);// £k
multiplication {(FRAC number1, FRAC number2);//3E =
division (FRAC number1, FRAC number2);//[F EME

int reduction {(int number1 ,int number2);//{F R Erp =
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Source Code (2/10)

int main()

{

FRAC number[3];
FRAGC temp[Z2];

RSB RE o
printf{"Enter the first fraction.{integer part >8)\n");
scanf{"%d" ,&number[ 8] .integer);
while{*{number[8].integer >= B8)){
printf{"Enter the first fraction.{integer part >8)\n");
scanf(“3d" ,&number[ 8] .integer);

by

printf{"Enter the first fraction.(numerator part >8)in");
5canF{"%d",&numher[ﬂ].numeratur};
while{!{numher[ﬂ].numeratnr > 1)
printf{"Enter the first fraction.{numerator part >8)\n");
scanf (*3d" ,&number[ 8] .numerator);

by

printf{"Enter the first fraction.{denominator part >8)\n");
scanf{"%d" ,&number[ 8] .denominator);
while{*{number[8].denominator > B8)){
printf{"Enter the first fraction.(denominator part >8)\n");
scanf (*3d" ,&number[ 8] .denominator ) ;
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Source Code (3/10)

TS R o
printf{"Enter the second fraction.{integer part >8)\wn");
scanf ('"%d" ,&number[1] .integer});
while{*{number[1].integer >= B)){
printf{"Enter the second fraction.{integer part >8)\n")};
scanf (*"%d" ,&number[1].integer);

}

printf{“Enter the second fraction.{numerator part >8 )\n");
5canF{"Ed",&numher[1].numeratur};
while{!(numher[1].numeratur > M)
printF{"Enter the second fraction.({numerator part >8 }\n");
scanf (*%d" ,&number[1] .numerator);

}

printf{"Enter the second fraction.{denominator part >8 )\n");
scanf{"%d" ,&number[1] .denominator};
while{*{number[1].denominator > B)){
printf{"Enter the second fraction.{denominator part >8)\n"};
scanf("%d" ,&number[1] .denominator};

S

temp[ﬂ]=nurmalize{numher[ﬂ]}
temp[1]=normalize(number[1])
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Source Code (4/10)

number[2]=add{(temp[ 8], temp[1]); 7/ (LT £

iF{numher[E].numeratur?=ﬂ}{
printf("%d %d/%d + %d %d/%d

%d %d/%d\n",nunber[8].integer, number[A].numerator ,number[8].denominator,
number[1].integer, number[1].numerator,number[1].denominator,
number[2].integer, number[2].numerator,number[2].denominator);

¥
else
printf{""%d %d/%d + %d %d/%d = %d \n"”,number[B8].integer, number[8].numerator,number[@].denominator,
number[1].integer, number[1].numerator,number[1].denominator,
number[2].integer);
¥

number[2]=subtraction{temp[8],temp[1]); // LR EEED

iF{numher[E].numeratur?=ﬂ}{
printf("%d %d/%d - %d %d/%d

%d %d/%d\n",nunber[8].integer, number[A].numerator ,number[8].denominator,
number[1].integer, number[1].numerator,number[1].denominator,
number[2].integer, number[2].numerator,number[2].denominator);

¥
else
printf{""%d %d/%d - %d %d/%d = %d \n"”,number[B8].integer, number[8].numerator,number[@].denominator,
number[1].integer, number[1].numerator,number[1].denominator,
number[2].integer);
¥
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Source Code (5/10)

nunber[2]=multiplication(temp[@],temp[1]); //IEN[[SE £z

iF{numher[E].numeratur!=ﬂ}{
printf("%d Zd/%d = Jd Bd/%d

%d %d/%d\n",number[8].integer, number[@].numerator,number[8].denominator,
number[1] -.integer, number[1].numerator,number[1].denominator,
number[2].integer, number[2].numerator,number[2].denominator);

b
elseq
printf{""%d 2d/%d = %d 2d/%d = %d \n",number[B8].integer, number[B8].numerator,number[B].denominator,
number[1] -.integer, number[1].numerator,number[1].denominator,
number[2].integer);
b

number[2]=division{temp[ 8] ,temp[1]); //0E0MER £

iF{numher[E].numeratur!=ﬂ}{
printf("%d Zd/%d 7 Bd 2d/%d

%d %d/%d\n",number[8].integer, number[@].numerator,number[8].denominator,
number[1] -.integer, number[1].numerator,number[1].denominator,
number[2].integer, number[2].numerator,number[2].denominator);

b
elseq
printf{""%d 2d/%d / %d 2d/%d = %d \n",number[B8].integer, number[B8].numerator,number[B].denominator,
number[1] -.integer, number[1].numerator,number[1].denominator,
number[2].integer);
b
return 8;
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Source Code (6/10)

FRAC add (FRAC number1, FRAC number2)

1

FRAC temp[2?];
int reduction_number ;
FRAC result;

temp[ 8]=number;
temp[1]=number2;

temp[ 8] .denominator=temp[ 8] .denominator * number2.denominator;
temp[ 8] .numerator=temp[ 8] .numerator * number2.denominator;
temp[1].numerator=temp[1].numerator * numberi.denominator;

result.denominator=temp[ 8] .denominator;

temp[ 8] -numerator=temp[ 8] .numerator+temp[1].numerator;
result.inteqer=8 + (temp[8].numerator / result.denominator);
result.numerator=temp[ 8] .numerator- result.integer=*result.denominator;

reduction_number=reduction{result.numerator,result.denominator);
result.denominator =result.denominator / reduction_number ;
result.numerator=result.numerator / reduction_number;

return result;
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Source Code (7/10)

FRAC subtraction {FRAC number1, FRAC number?2)

{

FRAC temp[2];
int reduction_number ;
FRAC result;

temp[ 8]=number1;
temp[1]=numberZ;

temp[ 8] .denominator=temp[ 8] .denominator * number2.denominator;
temp[ 8] .numerator=temp[ 8] .numerator = number2.denominator;
temp[1] .numerator=temp[1].numerator = number1.denominator;

result.denominator=temp[ 8] .denominator;

temp[ 8] .numerator=temp[ 8] .numerator - temp[1].numerator;
result.integer=8 + (temp[8].numerator / result.denominator);
result.numerator=temp[ 8] .numerator- result.integer=result.denominator;

reductiun_numher=reductiun{r95u1t.numeratur,r95u1t.denuminatur};
result.denominator =result.denominator / reduction_number ;
result.numerator=result.numerator / reduction_number ;

return result;
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Source Code (8/10)

FRAC multiplication (FRAC number1, FRAC number2)

{

FRAC temp[2];
int reduction_number ;
FRAC result;

temp[ B]=number1;
temp[1]=numberz;

result.integer=8;

result.denominator=temp[ 8] .denominator * temp[1].denominator;
result.numerator=temp[ 8] .numerator * temp[1].numerator;
r95u1t.integer=ﬂ + {result._.numerator / result.denominator);
result . numerator=result.numerator % result.denominator;

rEductiun_numher=reductiun{r95u1t.numeratur,r95u1t.denuminatur];
result.denominator =result.denominator / reduction_number;
result.numerator=result.numerator / reduction_number;

return result;
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Source Code (9/10)

FRAC division (FRAC number1, FRAC number?2)

{

FRAC temp[2];
int reduction_number;
FRAC result;

temp[ 8]=number1;
temp[1]=number2;

result.integer=0;

result.denominator=temp[8].denominator = temp[1].numerator;
result.numerator=temp[ 8] .numerator * temp[1].denominator;
r95u1t.integer=ﬂ + (result.numerator / result.denominator);
result.numerator=result.numerator % result.denominator;

rEductiun_numher=reductiun{r95u1t.numeratur,r95u1t.denuminatur};
result.denominator =result.denominator / reduction_number;
result.numerator=result.numerator / reduction_number;

return result;
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Source Code (10/10)

FRAC normalize (FRAC number)
{

FRAC temp;

temp .denominator=number .denominator;
temp.integer=number .integer;
temp .numerator=number .numerator;

temp .numerator=temp.numerator+temp.denominator=temp.integer;
temp.integer=0;

return temp;

int reduction {int number1 ,int number2}
int temp;

if{abs{number1)>abs{number2?})}
temp=abs{number2);

else
temp=abs{number1);

while{temp>=1){
if{number1%temp==0 && number2%temp==8)
return temp;
else
temp--;

S

return 1;
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