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1. An integer n is prime means n > 1 and the only positive divisors of n are 1 and itself.

(a) Write this definition in formal language using appropriate quantifiers.
(b) Negate the formal expression and simplify (show work)

(¢} Write out the negation in words.

a nNé€Z s pAwme &

>l A YVae7Z (g>o/\ alh>=>(a=‘l VA:?\)
Tk N € Z jinet pavme &

h<t V Jdae 2 00A1p\A at1 AN afhrn

{c né€ 2z 10 nel pA'wme &>

V’-<l o~ there 3y « Po)\'f\'u_ LJV\.)N'@&'V\ that (s not A AV\l V\O{ n o

2. For each statement below determine whether it is true. If so, prove it (show work). If
not, exhibit a concrete counterexample and explain why it is indeed a counterexample.
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3. Consider the Diophantine equation H54dx — 28y = 8

(a) Use extended Euclid’s algorithm to find the greatest common divisor of 54 and —28
and to find a certificate for it (show work)

(b) Find the general integer solution to the equation.

(¢) Find three distinct particular integer solutions to the equation.
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Check {n WXmaXima

(%i1) load("gcdex")$ (%1i7) /* particular solution */
x:x1*c/4;
(%07) —4
(%12) a:54;
(%02) H4 (%i8) y:yl*c/d;
(%08) —8
(%i3) b:-28;
(%03) —28 (%1i9) a*x+b*y;
(%09) 8
(%i4) c:8;
(%04) 8 (%i10) [x+n*b/d,y-n*a/d];

(%010) [—14n — 4, —27n — §]
(%i5) [x1,yl,d]:-igcdex(a,b); 2

(%05) [-1,-2,2] (%111) create list([x+n*b/d,y-n*a/d,a* (x+n*b/d)+b*(y-n*a/d)],n,-1,1);

(%i6) a*x1+b*yl; (%011) [[10,19,8], (-4, 8,8], [-18, 35, §]

(%06) 2

plot2d([discrete,create_list(x+n-b/d,n,—1,1),create_list(y—n-a/d,n,—1,1)],[style,points])$
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