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CprE 310 Fall 2001

| have had severa students ask about this and after trying repeatedly to justify what isin the book, |
decided to prepare my own viewpoint on this. Hereitis.

A linear congruence is defined as solutions to
axx° b (modm)
To show what these solutions look like, we can redefine the congruence condition to be
“m divides (ax-b)” which meansthat
axx- b
o =N n=..-4-3-2,-1,0,1,2,3/4,...

which has the solutions
axx = (nxm+D) n=...-4,-3,-2,-1,01,2,3.4,...

#1 One way to solve this would be to smply code the equation
X= L (nxm+b)
a

and vary n to get the integer values of x. This method seems to be the most computationaly smple.

#2 Another solution would be to define a new congruence such that
¢ ° b(mod m)

which has the solutions (m divides c¢-b)
c=nxm+b n=1,234,...

The solutions for the integers x satisfy the condition

C
X==
a

in other words, “adividesc.” Thismethod is next in computationa complexity.
#3 Another way to compute the solutions x, is to solve the condition
ax
mxFrac{—} =b
m

Method #3 seems to be the most compuitationally complex because it takes so many vaues of x to find
the ones that satisfy the equeation.



Example 4 (Pa% (%%2{ m)

a=3, b=4, m=7

#1 The solutions to
= —(n X7 +4)

X=..-15-8-161320......

#2 The solutionsto € =4(mMod7) are
c=nX+4 n=1234,..
¢ =11,18,25,32,39, 46 53 60 .....

The whole number solutionsto “adividesc” are

18_6 3913 0 _ 2
3 3 3

s0 the solutions for x (only illugtrating the positive ones) are:
X =6,1320......

#3 Udng the fractiond relationship
7 XFrac{37X} =4

gives (pogtive) solutions
=6,13,20......



Problem 2.5-12 in the text.

axx =b (mod m)
a=2, b=7, m=17

#1 The solutionsto
= %(n X7+ 4)
X=..-39-22-51272946......

#2 Thesolutionsto € =7 (Mod17) gre
c=nXd7+7 n=1234,...
c=...- 718-61-44-27,-10,7,24,41,58,7592....

The whole number solutionsto “adividesc” are

ﬁ:_3g ﬁ:_zz ﬁ:-5 %:12
2 2 2

90 the solutionsfor x are:

X=...- 39,-22-5122946....

#3 Usng the fractiond relationship
17 XFrac{g} =7
17

gives (pogtive) solutions
X=.,-512,....



