1.

DEPARTMENT OF MATHEMATICS

MATHS 255 FS Answers for Collaborative Tutorial 2 March 31, 2004

(a)

Reflexive: VX € Sz € X = (Jr € X z|z). Thus X ~ X.

Not antisymmetric: Take X = {1,2} and Y = {2}. Then X ~ Y and Y ~ X, but
X4Y.

Not symmetric: Take X = {2} and Y = {2,3}. Then X ~ Y, but Y ¢ X since 3 € Y
but 3 |/2.

Transitive: X ~YANY ~ 7 < (Vexe X yeYzly A\VyeY Iz€ Zylz). Ifzx e X
and x|y for some y € Y, then y|z for some z € Z, so x|z. Thus Vo € X 3z € Z x|z, and
X~ Z.

Not reflexive: Take z =1€ B. Then 1+1=2#0, so x o x.

Antisymmetric: If x,y € B with z ~ y and y ~ z, then x +y = y + 2 = 0, so that
r=1y=0.

Symmetric: x ~y <= r+y=0 <= y+r=0 < y~ .

Transitive: (z ~yAy~z2) <= (t+y=0Ay+2=0) <= (r=y=2=0) =
r+z=0.

For all x € S, (z,z) € p, so p is reflexive.

For all z,y € S, (x,y) € p = (y,x) € p, so p is symmetric.

For all z,y,z € S, (z,y) € pA(y,2) € p) = (x,2) € p, s0 p is transitive.

la] = {a,b,c}, [d] = {d, e} and [f] = {f}.

S; # 0 for each i, S;NS; =0 fori # jand S =5, USyUS;. So {57, 52, S5} is a partition.

p = {(a,a)(b,0),(c,¢),(d,d), (e,e), (f, f), (b, d), (d, ), (b, f), (f, ), (d, [), (f,d) (¢, €), (e, ) }.

Reflexive: Vo € A x + 3z = 42 is even so x ~ x.

Symmetric: z ~y <= z+ 3y iseven <= x + 3y = 2a for some a € Z. Thus
y+3x =y + 3(2a — 3y) = 6a — 8y = 2(3a — 4y) is even, so y ~ x.

Transitive: x ~yAy ~ 2z <= (x+ 3y = 2a) A (y + 3z = 2b) for some a,b € Z. Thus
(x+3y)+ (y+32) =2(a+0b),so x+ 32 =2(a+b—2y) is even and = ~ 2.

r€[0] <= x+3x0iseveniff ziseven. z € [1] <= x+ 3 is even iff x is odd. Thus
Z = [0] U [1] and so [0], [1] are all the distinct equivalence classes.
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