1.4 Applying Algebraic skills to Number Theory
Learning to apply the division algorithm

Know the division algorithm

Apply the division algorithm repeatedly to find the ged of two positive integers
Express the ged as a linear combination of the original two numbers

Express a base 10 number in another number base
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The Division Algorithm
170+7= 24 v 1 or 170 = 24 X7 + Z

In fact, for any positive integers a and b there exist unique integersgandr 0<r<b
such that

a=gb+r

This is known as the division algorithm.

Greatest Common Divisor

In the context of number theory, and working with positive integers, (a,b) denotes the ged of
a and b.

Theorem If g = gb + r then (a,b) = (b,r)
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Repeated application of the above theorem to find the ged of two positive integers is known
"as the Euclidian Algorithm.




Example

Find the ged of 408 and 153
O 4os= 2x153 + 102 (4405,/53}: (053, 12)
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Continuing the above Example

Express 51 as a linear combination of 408 and 153

In @ 408 = 2% /S3 #1022 = 102= 408 - 2153

Q) wi= Ixw2+ S =D §) = )53~ 102
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57 = 1573 (407 - 23153

S)= 3% 153 - 407

p 320 Ex 16.4 Q1-6

SQA 2004 Q8




Number Bases

To express a base 10 number in another number base we can use repeated division.

Examples

1. Express 13429 in base 8.

1342283 = /167 v 6
)67~ 8= 20 ¢ 7
20 3= 2 r %
2
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2. Express 23057 in base 8
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