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A few useful linux tips

Several tricks to cut down on the typing

• ’*’ (asterisk) - wildcard character, helpful with file commands
• git add *.c to add all files ending in .c to your staging area

• tab completion - hit a tab as you are typing a name (command,
directory or file) and it will complete up to the last unique
character

• ! (bang) - repeat the prior command
• can be used alone or with the start of a command name
• > !! will execute the prior command
• > !em will execute the most recent command that started with
“em”

• up and down arrows - cycle through your command history
• history | grep <keyword> - search history with keywords
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man command

• manual available at the command line
• use with an operation to get all details and options

man cp

• can also use with C functions!

man ispunct
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Array Basics

int c[12];

An array variable is a collection of elements laid out consecutively in
memory

All elements have the same declared type; int in this example

Individual elements accessed with [] notation

The actual value of an array variable is a memory address in C, but
more on this later. . .
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Array Model
• Illustration of an array declared as int c[12] and with

particular values
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Array Declaration & Usage

// array_eg_1.c:
#include <stdio.h>
int main() {

int c[12];
c[0] = 7; // first element
c[11] = 1; // last element
printf("first c=%d, last c=%d\n", c[0], c[11]);
return 0;

}

$ gcc array_eg_1.c -std=c99 -pedantic -Wall -Wextra
$ ./a.out
first c=7, last c=1
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Arrays - wrong declaration

Square brackets go after the variable name, not after the type

• Unlike Java!

// array_eg_2.c:
int main() {

int[12] c; // oops
return 0;

}

$ gcc array_eg_2.c -std=c99 -pedantic -Wall -Wextra
array_eg_2.c: In function ‘main’:
array_eg_2.c:2:8: error: expected identifier or ‘(’ before ‘[’ token

2 | int[12] c; // oops
| ^
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Array values undefined
Danger: Elements are undefined until explicitly initialized

// array_eg_3.c:
#include <stdio.h>
int main() {

int c[12]; // elements undefined!
printf("c[0]=%d, c[2]=%d, c[9]=%d\n", c[0], c[2], c[9]);
return 0;

}

$ gcc array_eg_3.c -std=c99 -pedantic -Wall -Wextra
array_eg_3.c: In function ‘main’:
array_eg_3.c:4:5: warning: ‘c[9]’ is used uninitialized in this function [-Wuninitialized]

4 | printf("c[0]=%d, c[2]=%d, c[9]=%d\n", c[0], c[2], c[9]);
| ^~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

array_eg_3.c:4:5: warning: ‘c[2]’ is used uninitialized in this function [-Wuninitialized]
array_eg_3.c:4:5: warning: ‘c[0]’ is used uninitialized in this function [-Wuninitialized]
$ ./a.out
c[0]=393223158, c[2]=-2046139891, c[9]=0

601.220 Intermediate Programming Arrays and ASCII table



Array initialization with loop

// array_eg_4.c:
#include <stdio.h>
int main() {

int c[12]; // elements undefined!
for(int i = 0; i < 12; i++) {

c[i] = i; //initialize with value matching index number
}
printf("c[4]=%d, c[9]=%d\n", c[4], c[9]);
return 0;

}

$ gcc array_eg_4.c -std=c99 -pedantic -Wall -Wextra
$ ./a.out
c[4]=4, c[9]=9
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Array initialization with literal values

Can initialize to a specified sequence of values

Comma separated within { . . . }:

// array_eg_5.c:
#include <stdio.h>
int main() {

int c[5] = {2, 4, 6, 8, 10};
printf("c[1]=%d, c[3]=%d\n", c[1], c[3]);
return 0;

}

$ gcc array_eg_5.c -std=c99 -pedantic -Wall -Wextra
$ ./a.out
c[1]=4, c[3]=8
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Initialized Array Sizes

When initializing with { . . . }, array size can be omitted

Compiler figures it out for you

// array_eg_6.c:
#include <stdio.h>
int main() {

int c[ ] = {2, 4, 6, 8, 10};
// ^ no size
printf("c[1]=%d, c[3]=%d\n", c[1], c[3]);
return 0;

}

$ gcc array_eg_6.c -std=c99 -pedantic -Wall -Wextra
$ ./a.out
c[1]=4, c[3]=8

601.220 Intermediate Programming Arrays and ASCII table



Arrays working together

// array_eg_7.c:
#include <stdio.h>
int main() {

int data[10] = {2, 1, 1, 1, 2, 0, 1, 2, 1, 0};
int freq[3] = {0, 0, 0};
for(int i = 0; i < 10; i++) {

freq[data[i]]++;
}
printf("%d, %d, %d\n", freq[0], freq[1], freq[2]);
return 0;

}

$ gcc array_eg_7.c -std=c99 -pedantic -Wall -Wextra
$ ./a.out
2, 5, 3

What would happen if some elements of data were 3?
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Whole Array Operations (NOT)

• Can’t assign one array to another using =
• Need loop to copy elements from one array to another

• Unlike Python, no “slicing” in C
• E.g. can’t access several elements at once using ra[1:4]

• Can’t print an entire array (except char arrays which are
strings)

• E.g. no printf(“%a”, ra);
• Can’t read an entire array (except char arrays which are strings)

• E.g. no scanf(“%a”, ra);
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Checkpoint Question!

What output is printed by the following program?

#include <stdio.h>
int main(void) {

int a[] = { 6, 8, 5 };
int sum = 0;
for (int i = 1; i <= 3; i++) {

sum += a[i];
}
printf("sum=%d\n", sum);
return 0;

}

A. 0

B. 13

C. 19

D. Some other specific integer
value

E. Impossible to predict
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More on characters

We said a char variable holds a single character

• char digit =‘4’;
• char bang =‘!’;
• These must be single quotes; double quotes are for strings only

Behind the scenes, char is much like int

• This is valid: char digit =‘4’- 1;
• digit now contains the character ‘3’

printf and scanf format string for char is %c
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ASCII
• ASCII or a similar standard governs the mapping between
characters and integers
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char/int conversion example

// convert_digit_0.c:
#include <stdio.h>

// Convert decimal character into corresponding int
int main() {

char char_0 = '0';
int int_0 = char_0 - '0';
printf("Character printed as character: %c\n", char_0);
printf("Character printed as integer: %d\n", char_0);
printf("Integer printed as integer: %d\n", int_0);

}

$ gcc convert_digit_0.c -std=c99 -pedantic -Wall -Wextra
$ ./a.out
Character printed as character: 0
Character printed as integer: 48
Integer printed as integer: 0
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another char/int conversion example

// convert_digit_7.c:
#include <stdio.h>

// Convert decimal character into corresponding int
int main() {

char char_7 = '7';
int int_7 = char_7 - '0';
printf("Character printed as character: %c\n", char_7);
printf("Character printed as integer: %d\n", char_7);
printf("Integer printed as integer: %d\n", int_7);

}

$ gcc convert_digit_7.c -std=c99 -pedantic -Wall -Wextra
$ ./a.out
Character printed as character: 7
Character printed as integer: 55
Integer printed as integer: 7
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