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Binary number (base 2)
• A binary number is a number that includes 

only ones and zeroes.
• The number could be of any length 
• The following are all examples of binary 

numbers

0 10101
1 0101010
10 1011110101
01 0110101110
111000 000111

• Another name for binary is base-2 
(pronounced "base two") 



Decimal (base 10)

• Uses positional representation

• Each digit corresponds to a power of 10 
based on its position in the number

• The powers of 10 increment from 0, 1, 2, 
etc. as you move right to left

1,479 = 1 * 103 + 4 * 102 + 7 * 101 + 9 * 100



Equivalence of Binary and 
Decimal

• Every Binary number has a corresponding 
Decimal value (and vice versa)

• Examples:

Binary Number Decimal Equivalent
1 1
10 2
11 3
… …
1010111 87



Hexadecimal (base 16)
• A “hexadecimal” number is a number where 

each digit may be one of sixteen possible values. 

• The possible values for a hexadecimal digit are:
0 1 2 3 4 5 6 7 8 9 A B C D E F

• A digit of 
“A” stands for the number 10
“B” stands for the number 11 
“C” stands for the number 12 
“D” stands for the number 13 
“E” stands for the number 14 
“F” stands for the number 15



Hexadecimal numbers
• The following are all valid hexadecimal 

nubmers
A
9      (yes, a hexadecimal number does not HAVE TO 
contain letters)
1001 (yes, a hexadecimal number does not HAVE TO contain 
letters)
9C5
BFE

• To understand what a specific hexadecimal 
number means, you can convert it into an 
equivalent decimal number.



Converting a 
Hexadecimal number to 

Decimal
• The value of hexadecimal A12F is 
decimal 41,263. See below:

4096  (i.e 163) 256  (i.e 162) 16  (i.e 161)   1  (i.e 160)
---------------------------------------------------------------
A 1 2 F

15 X 1= 15
2 X 16  = 32
1 X 256  = 256

10 X 4096 = 40,960
----
Answer:    41,263



Another example

0xABC =?

9



Binary Decimal Hexadecimal
  0000 0 0

  0001 1 1

  0010 2 2

  0011 3 3

  0100 4 4

  0101 5 5

  0110 6 6

  0111 7 7

  1000 8 8

  1001 9 9

  1010 10 A

  1011 11 B

  1100 12 C

  1101 13 D

  1110 14 E

  1111 15 F

10000 16 10



Octal Numbers (base 8)
• Like the hexadecimal system, the octal 

system provides a convenient way to express 
binary numbers and codes.
• However, it is used less frequently than 

hexadecimal in conjunction with computers 
and microprocessors to express binary 
quantities for input and output purposes.
• The octal system is composed of eight digits, 

which are:
            0, 1, 2, 3, 4, 5, 6, 7
• Counting in octal is similar to counting in 

decimal, except that the digits 8 and 9 are 
not used.



Integer Constants





Binary literal is not C 
standard, although it 

might work 



Integer Constants (cont.)



Floating Point Constants



Arrays
int a [10];
double x [20][30];

• Sequence of values with the same type

• Accessed using an index:
• Example: a[5]
• Indices between 0 and size-1

• Initialization
• local variable: random data
• global/static variables: “0”







Iterating through arrays



Two-dimensional arrays



Initializing a 2D array during the 
declaration



Strings
• Single-quoted characters refer to numeric value in ASCII 

table
char x = 'A'; // same as x = 65
char y = '0'; // same as y = 48

• In C, strings are simply arrays of characters
• Each element corresponds to a character
• Character stored as numeric representation from ASCII table
• Last character followed by a value of zero: termination byte

char s1[] = "EECS 2031";

char s2[] = { 'E', 'E', 'C', 'S', ' ', '2', '0', '3', '1', 0 };

char s3[] = {  69,  69,  67,  83,  32,  50,  48,  51,  49, 0 };



Char arrays / C strings





An example involving 
reading char arrays 



Read string using scanf



String library functions





strcpy



strcpy



strncpy



strncpy

• What about strncpy (message, “ok”, 3)?



strcat



strcat



strcat



read with space in input?



Inputting strings with 
white spaces

• fgets(str, num, stdin)

• Reads one line of characters from user input, ending with a 
newline, and writes those characters into the C string str.

• If a newline character is read from the user input before num 
characters are read, the newline character itself is also written 
into str, after which the function appends a null character. 

• num is the maximum number of characters to be written into 
str. 

• If num is 10 and the input line exceeds 10 characters, only the 
first 9 characters will be written into str, followed by the null 
character; the remaining input characters will not be read and 
will remain in user input.





Array of strings



Math



Char Classification



assert.h



assert.h
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