Example 1 : using 1-d arrays

Young Won Lim
12/13/17



Copyright (c) 2010 - 2017 Young W. Lim.

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free Documentation License,
Version 1.2 or any later version published by the Free Software Foundation; with no Invariant Sections, no Front-Cover Texts, and no
Back-Cover Texts. A copy of the license is included in the section entitled "GNU Free Documentation License".

Please send corrections (or suggestions) to youngwlim@hotmail.com.

This document was produced by using OpenOffice.

Young Won Lim
12/13/17


mailto:youngwlim@hotmail.com

Using 1-d arrays

#include <stdio.h>
#include <stdlib.h>
#define SIZE 10
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avg3() definition

double avg3(int x, inty, int z)
{

return (x+y+z) / 3.;

}
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init_arrays() definition

Il Initialize K], E[], M[] arrays
/I by assigning random number scores

void init_arrays
(int If], int K[], int E[], int M[], double A[])
{

int i;

/l srand(7) makes rand() generate
I/ the same random sequence

/[ --> easy to debug a program
srand(7);

for (i=0; I<SIZE; ++i) {
I[i] = i+1 + 201600;
K[i] = rand() % 101;
E[i] = rand() % 101;
M[i] = rand() % 101,
All] = avg3(K[i], E[i], M[i]);
}
}
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pr_table() definition

void pr_table
(int I[], int K[], int E[], int M[], double A[])
{

int i;
printf("%210s %10s %10s %10s %10s \n", "StID",

"Korean", "English", "Math", "Average");

for (i=0; i<SIZE; ++i) {
printf("%10d %10d %10d %10d %10.2f \n",
1], K[i], E[i], M[i], Afi]);
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DbubbleSort() definition

void DbubbleSort(double a[], int size)
{

int p,J;

double tmp;

for (p=1; p< size; ++p) {
for (j=0; j< size-1; ++j) {
if (afj] <afi+1]) {
tmp =a[jj;
a[j] = a[j+1];
afj+1] = tmp;
}
}
}
}
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pr_sorted table() definition

void pr_sorted_table
(int I[], int K[], int E[], int M[], double A[])
{
inti, j;
double B[SIZE]; // Backup Array for Sorting

for (i=0; I<SIZE; ++i) B[i] = Al[il;

printf("\n\nSorted on a student's average\n\n");
printf("%10s %10s %10s %10s %10s \n", "StID",
"Korean", "English", "Math", "Average");
for (i=0; I<SIZE; ++i) {
for (j=0; j<SIZE; ++j) if (B[i] == A[j]) break;

printf("%10d %210d %10d %10d %10.2f \n",
0], KO1, EOL, MO ADD:;
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Avg() definition

double Avg(int X[], int n) {
int i; double S=0.0;

for (i=0; i<n; ++i) S+= X]i;
return S/n;

}
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DAvg() definition

double DAvg(double Y[], int n) {
int i; double S=0.0;

for (i=0; i<n; ++i) S+= Yi];
return S/n;

}
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pr_averages() definition

void pr_averages(int K[|, int E[], int M[], double A[])
{

double A1 = Avg(K, SIZE);

double A2 = Avg(E, SIZE);

double A3 = Avg(M, SIZE);

double A4 = DAvg(A, SIZE);

printf("%10s %10.2f %10.2f %10.2f %10.2f \n",
"Average", Al, A2, A3, Ad);
}

Example 1 11 Young Won Lim
12/13/17



main() definition

Int main(void) {

int I[SIZE]; //'ID of a student

int  K[SIZE]; /l Korean subject score
int  E[SIZE]; /I English subject score
int  M[SIZE]; /l Math subject score
double A[SIZE]; I/l Average score

init_arrays(l, K, E, M, A);
pr_table(l, K, E, M, A);
pr_sorted_table(l, K, E, M, A);

pr_averages(K, E, M, A);
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Using 1-d Arrays

Student ID Korean English Math Average

I[i] K[i] E[i] MIi] AJil
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init_arrays() - filling scores

Korean English Math
KIi] E[l] M[i]
76 97
86 Y
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init_arrays() - computing averages

Student ID Korean English Math Average
I[1] KI[i] E[l] MIi] All]

avg3()
avg3()
avg3()
avg3()
avg3()
avg3()
avg3()
| avg3()

YYYVYVYYVYYY

double avg3(int x, inty, intz) ;

i+1 + 201600 Alll = avg3(KI[i], E[i], M[i]);
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pr_table()

Student ID Korean English Math Average

I[i] K([i] E[i] MIi] Al
- e 1 e
- BN [ e
- BN [ e
i ] m
- ] s
' e BN 1 e
- ] s
B I e e
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pr sorted table - copying Ato B

Student ID Korean English Math Average Average?2
I[1] KI[i] E[i] MIi] All] BIi]
A[0] —» BJ[O0]
A[1l] —¥» BJ[1]
Al2] > B[2]
A[3] —» B[3]
Al4] —® B[4]
A[5] —» BI[5]
A[6] —® B[6]
A[7] —» BI[7]
First, copy
Ali] into Bl[i]

Assume that two averages have
always different values
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pr_sorted table - sorting B

Student ID Korean English Math Average Average
I[1] KI[i] E[i] MIi] All] BIi]

B[O]
B[1]
B[2]
B[3]
B[4]
B[5]
B[6]
B[7] 'V

Buisealoaq

oot ple]s

AT AT ra

after DbubbleSort()
B[i] > BJi]
A, B: different order
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pr_sorted table - printing by B

Student ID Korean English Math Average Average

I[1] K] E[i] MIi] All] BIi]
A[O] B[O] i
j A[1] pos- B[1]

® B[2]
o B[3]
Qa B[4]
® B[5]

o B[6]
\ > eBl7l v

Search A[j] = BIi]

Assume that two averages have
always different values
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pr_averages

Korean English Math Average
K{i] Eil M[i] Al
\d \J \/ \/
Avg()  Avg()  Avgl() DAvg()
double Avg(int X[, int n); double DAvg(double Y], int n);
double Al = Avg(K, SIZE); double A4 = DAvg(A, SIZE):

double AZ = Avg(E, SIZE);
double A3 = Avg(M, SIZE);
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Function Prototypes and Function Calls

double avg3 (intx, inty, int z) ;

void init_arrays (int 1], int K[], int E[], int M[], double A[)]);

void pr_table (int 1], int K[], int E[], int M[], double A[]);

void DbubbleSort (double a[], int size);

void pr_sorted_table (int I[], int K[], int E[], int M[], double A[]);

double Avg (int X[], int n);

double DAvg (double YT, int n);

void pr_averages (int K[], int E[], int M[], double A[]);
init_arrays(l, K, E, M, A); ............................. Inmain()

All] = avg3(K[i], E[i], M[i]); --c-eeveveeeeeenennnn. Ininit_arrays()
pr_table(l, K, E, M, A); ... in main()
pr_sorted_table(l, K, E, M, A); ....................... Inmain()

DbubbleSort(B, SIZE); ..................... in pr_sorted_table()
pr_averages(K, E, M, A); ... in main()

double A1 = Avg(K, SIZE); ...................... In pr_averages()

double A2 = Avg(E, SIZE); ...................... in pr_averages()

double A3 = Avg(M, SIZE); ...................... In pr_averages()

double A4 = DAvVg(A, SIZE); ... in pr_averages()
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1-d Array Definitions

Int main(void) {
int I[SIZE]; //'ID of a student
int K[SIZE]; // Korean subject score
int E[SIZE]; /I English subject score
int M[SIZE]; I/l Math subject score
double A[SIZE]; I/l Average score

init_arrays(l, K, E, M, A);
pr_table(l, K, E, M, A);
pr_sorted_table(l, K, E, M, A);

pr_averages(K, E, M, A);
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Int K[SIZE] ... : Formal Parameter

Student ID Korean English Math Average

|x K\' E\'MN A\'

int I[SIZE], K[SIZE], E[SIZE], M[SIZE]; double A[SIZE];  Array Name
| K E M A Starting Address
init_arrays (intlf], intK[]l, intE[], ntM[], double A[]);
pr_table (int1f], intK[l, intE[]l, intM[], double A[]);
pr_sorted_table (intl[], intK[], intE[], intM[], double A[]);
pr_averages ( nt K[, IntE[l, intM[], double A[]);
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