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MATH 120 Valerie Chu, Ph.D. 
Concept of Numbers Summer 02 

Chapter Four 
Section three 

Conversion Between Number Bases 
• Binary Numbers: (Base Two) 
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Convert Binary to Decimal: 
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Convert Decimal to Binary: 

1. Divide the decimal number by two and record remainder.   

2. Divide quotient by two and record remainder.   

3. Keep dividing quotients and recording remainders until getting 0 as quotient.   

4. Write down all remainders by the backward method. 

Example: 
,17234 =÷   R=0 

,8217 =÷  R=1 

,428 =÷  R=0 

,224 =÷  R=0 

,122 =÷  R=0 

,021 =÷  R=1 

So, twoten 10001034 =  

• Convert from another base to decimal form. Calculator Shortcut 
1342five = 0123 52545351 ×+×+×+×  = 25)45351( 2 +×+×+×  
 = 12542531251 ×+×+×+×  = 25]45)351[( +×+×+×  
 = 222 = 222 
244314five = 45)15)35)45)452(((( +×+×+×+×+×  
 = 45)15)35)4514((( +×+×+×+×  
 = 45)15)3574(( +×+×+×   
 = 45)15373( +×+×  
 = 9334451866 =+×  6 digits start with 4 ‘(‘. 
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6343seven = 37)47)376(( +×+×+× = 22363731937)4745( =+×=+×+×  
110101two = 12)02)12)02)121(((( +×+×+×+×+× =53 

• Convert from decimal form to another base. 
Convert 497 from decimal form to base five. 
 995497 =÷  R=2 
 19599 =÷  R=4 
 3519 =÷  R=4 
 053 =÷  R=3 

 five3442497 =  
Convert 7508 from decimal form to base seven. 
 107277508 =÷  R=4 
 15371072 =÷  R=1 
 217153 =÷   R=6 
 3721 =÷   R=0 
 073 =÷   R=3 

 seven306147508 =  
• Convert from one base other than decimal form to another base. 

Convert 3164seven to base five. 
o Convert from another base to decimal form first. 
o Then, convert from decimal form to the other base. 
3164seven = 47)67)173(( +×+×+×  
 = 47)6722( +×+×  
 = 47160 +×  
 = 1124 

 22451124 =÷  R=4 
 445224 =÷  R=4 
 8544 =÷  R=4 
 158 =÷  R=3 
 051 =÷  R=1 

 fiveseven 1344411243164 ==  
• Base sixteen requires more symbols than are normally used in our decimal system.  

Computer programmers commonly use the letters A, B, C, D, E, and F as 
hexadecimal digits for the numbers the through fifteen, respectively. 
 
Convert FA5sixteen to decimal form. 
FA5sixteen = 516)101615( +×+× = 516250 +× =4005 
 
Convert 748 from decimal form to hexadecimal form. 

4616748 =÷  R=12=C 
21646 =÷  R=14=E 

0162 =÷   R=2 
748 = 2ECsixteen 
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• Common Computer-Oriented Bases: 

 
Exercises: 

 
Solutions: 
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