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       Base Representations Converting from … to Decimal Decimal – Base 10 836110 = (8 x 103) + (3 x 102) + (6 x 101) + (1 x 100) The available digits to use are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. Binary – Base 2 In Java, binary numbers have the 0b prefix to denote that they are binary numbers instead of decimal numbers. 0b11010011 = (1 x 27) + (1 x 26) + (0 x 25) + (1 x 24) + (0 x 23) + (0 x 22) + (1 x 21) + (1 x 20) = 128 + 64 + 16 + 2 + 1 = 211 Therefore, the value of 0b11010011 in decimal form is 21110. The available digits to use are 0, 1. Hexadecimal – Base 16 In Java, hexadecimal numbers have the 0x prefix to denote that they are hexadecimal numbers instead of decimal numbers. 0x1793 = (1 x 163) + (7 x 162) + (9 x 161) + (3 x 160) = 4096 + 1792 + 144 + 3 = 6035 Therefore, the value of 0x1793 in decimal form is 603510. From above, we know that base X numbers have X digits available. The available digits to use are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, a, b, c, d, e, f. The decimal values of a, b, c, d, e, f are 10, 11, 12, 13, 14, 15, respectively. 0xdeadbeef = (13 x 167) + (14 x 166) + (10 x 165) + (13 x 164) + (11 x 163) + (14 x 162) + (14 x 161) + (15 x 160) = 3,735,928,559 Therefore, the value of 0xdeadbeef in decimal form is 3,735,928,55910. Octal – Base 8 In Java, binary numbers have the 0 prefix to denote that they are octal numbers instead of decimal numbers. 07231 = (7 x 83) + (2 x 82) + (3 x 81) + (1 x 80) = 581 + 128 + 24 + 1 = 734 Therefore, the value of 07231 in decimal form is 73410. The available digits to use are 0, 1, 2, 3, 4, 5, 6, 7. Converting Decimal to a Different Base 1. Divide by the highest power of the base with value less than the decimal number. The quotient is the digit associated with that power. 2. Divide the remainder by the next highest power of the base. 3. Repeat steps 1 and 2 over and over until you fill in all of the digits. Binary Example 30010: The highest power of 2 that doesn’t exceed 300 is 28 = 256. There are 8 + 1 = 9 digits. 300 44 44 $ = 1 remainder 44 → 1 = 0 remainder 44 → 2 = 0 remainder 44 → 2 2 2 44 12 12 3 = 1 remainder 12 → 4 = 0 remainder 12 → 5 = 1 remainder 4 → 2 2 2 4 0 0 6 = 1 remainder 0 → 7 = 0 remainder 0 → 8 = 0 2 2 2 Therefore, the value of 30010 in binary form is 0b100101100. Hexadecimal Example 30010: The highest power of 16 that doesn’t exceed 300 is 162 = 256. There are 2 + 1 = 3 digits. 300 44 12 = 1 remainder 44 → = 2 remainder 12 → =c 166 167 168 Therefore, the value of 30010 in hexadecimal form is 0x12c. Practice Here’s a link to easily practice converting to and from different bases of numbers. 
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