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/* programto calculate the solution to a quadratic equation
Only non-conpl ex solutions are found */

#i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

/1 function prototype
int findx(double, double, double, double *, double *);

i nt mai n(voi d)

{
double a, b, c; /] coefficients
doubl e highx, lowx; // two values of x
int result; /] returned value from findx

/! introduction to program (cout could be used here)
printf("Enter coefficients of quadratic equation");
printf(" of form ax”2+bx+c=0\n");

/1l the user enters the three coefficients (no error trapping)
printf("Enter a : ");
scanf ("W f", &) ;

printf(" b : ");
scanf ("% f", &b)
printf(" c:");

scanf ("% f", &c)

/1 function which calculates the solution (two val ues)
result=findx(a, b, c, &highx, & owx);

/! output the solution to screen (depends on sol ution)
if(result==0) {
printf("x is either % or %\n\n", highx, [owx);
} else if (result==1){
printf("x is %\n\n", highx);
} else {
printf("Equation has conplex solution\n\n");

}
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int findx(double a, double b, double c, double *highx, double *I|owx)

{
int result;
doubl e tenp;
i f(a==0) { /1l check if ais zero, in which case x=-c/b
*hi ghx=-c/ b;
*| owx=0;
resul t=1; /1 in specification
} else { /] otherw se use usual equation (see data book)
t enp=b*b- 4. 0*a*c;
i f(temp>=0)({ /1 check whether argunent to sqrt is positive
*hi ghx=(-b+sqrt(tenp))/(2*a);
*| owx=(-b-sqrt(tenp))/(2*a);
resul t =0;
} else { // square root of a negative nunber (conplex sol ution)
*hi ghx=0. 0;
*| owx=0. O;
resul t =2;
}
}
return result;
}
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#i ncl ude <stdi o. h>

/1 function prototypes

int read_data(int *, float *);
float find_mean(int, float *);
float find_lowint, float *);

i nt mai n(voi d)
{
int nunber _data, fileok
float data_array[1000], mean, |owest_val ue;

/'l read the data file
fil eok=read_dat a( &unber _data, data_array);

i f(fileok==0)({ /1 data have been read K
mean=fi nd_mean(nunber _data, data_array);
| owest _val ue=find_| om nunber _data, data_array);
printf("Mean = 9%\n", nean);
printf("Lowest value = %\n", |owest_value);
}
}

int read_data(int *nunber_data, float *data_array)

{

// read data in fromfile, c++ conmmands coul d be used i nstead

FI LE *dat aptr;
int fileok, ii;

dat apt r=f open(" nunbers.dat", "r"); /1 open file for reading

i f(dataptr==NULL) {// check that file has opened
printf("Error in opening file\n");
fileok=1;
} else {
fscanf(dataptr, "%l", nunber_data);
i f(*nunber _data>=1000){ // not a DMA question, array size is fixed
printf("Too many data points in file\n");

fileok=2;
} else { /1l read in data fromfile into array
for(ii=0; ii<*number_data; ii++){
fscanf(dataptr, "% ", data_array+ii)
}
fileok=0;
}
fclose(dataptr); // must remenber to close file
}
return(fil eok);
}
Setter: ..o, AJS
ASSESION ...
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float find_nean(int nunber _data, float *data_array)

{
float running total, nean;
int ii;
for(ii=0; ii<nunber_data; ii++){
runni ng_total =running_total +data_array[ii];
}
mean=r unni ng_t ot al / nunber _dat a;
return(nean);
}

float find_|low(int nunmber_data, float *data_array)

{
float | owest val ue;
int ii;

/1 assume that data is never higher than this val ue
| owest val ue=1. 0e6;

for(ii=0; ii<nunber _data; ii++){
if(data_array[ii] <l owest _val ue){
| owest val ue=data_array[ii];
}
}

return(l owest val ue);
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(&) The essentid points are;

0]
(i)

(ii)

)

Pointers : hold an address, used in call-by-address

Cdl by address : A method of ensuring that changes to a variable made in afunction are returned to the
caling function. Useful when more than one variable needs to be returned.

Dynamic memory dlocation: Allows the storage (ie Size) of arrays to be determined at runtime rather than
a compile time. Useful when the number of dementsin an array is not known a runtime and efficient use
of memory is required.

Structs: Allows the definition of new data types, particularly useful for combining related data (e.g. dl the
information about a person - name, age, €tc.)

(b) The corrected program is shown below (points of correction are shown by [x])

/1l programto sort into al phabetical order some surnames [ 0]

#i ncl ude <stdio. h>
#i ncl ude <string. h>

#def i ne NUVNAMES 5 [1]
#def i ne NUMCHAR 30 [ 2]

int mai n(void) {

int ii, jj, kk; [ 3]
char test_nanes[ NUWNAMES] [ NUMCHAR] ={"Smith A ", "Jones P.", "Jackson Q",
"Smith C", "Hamlton M"};

char tenp_name[ NUMCHAR] ; [4]

for(ii=0; ii<NUWAMES-1; ii++){ [5]
for(jj=ii+l; jj<NUWNAMES;, jj++){
for(kk=0; kk<NUMCHAR; kk++){
if(test_nanmes[ii][kk]>test_names[j][kk]){
strcpy(tenmp_nane, test_names[ii]);
strcpy(test _nanes[ii], test_names[jj]);
strcpy(test_nanes[jj], tenp_name); [6]

break; /1 frominner | oop
} else if (test_names[ii][kk]<test_nanes[jj][kk]) {
break; /1 frominner | oop
}
}
}
}

printf("The names in al phabetical order are :\n\n");
for(ii=0; ii<NUWNAMES; ii++){
printf("%\n", test_names[ii]);
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}
} [7]
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[0] Needs afew comments throughout

[1] No semi-colon required after #define

[2] Style and maintainability would be improved by #defining the number of characters the names are to contain.
[3] kk has not be declared

[4] Missng sami-colon

[5] Should be NUMNAMES-1 (otherwise the vaue of jj will reference an eement beyond the end of the array)
[6] kk should be replaced by jj (referencing beyond the end of the array)

[7] Missing brace a end of main
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