McGill University
Math 240: Discrete Structures 1
Solutions to Assignment 2

1. (a) The relation {(1,1),(1,2),(2,1),(2,2),(2,3),(3,2),(3,3)} on A = {1,2,3} is reflexive and symmetric but
not transitive.

(b) The relation R = {(1,1),(1,2),(2,2)} on A = {1,2} is reflexive and transitive but not symmetric.

(c) The relation R =0 on A = {0} is symmetric and transitive but not reflexive.
2. (a)
y€ f(ANf(B) = (Ja,b)ac ANbe BAy = f(a) = f()
= (Gz € AN B)y = f(z) (since a = b by injectivity of f)
= y € f(ANB)
ye f(ANB) = (Ixr € ANB)y= f(z) = ye€ f(A)n f(B)
ye€ f(A—B) = (Fx)zx € ANz ¢ BAy= f(z)
= y € f(A) — f(B) (sincey= f(b) with b€ B = z =b € B by injectivity of f)
ye f(A)—f(B) = BreAy=[f@)Ay¢ f(B) = GBreA-B)y=f(z) = yef(A-B)
(b) z€ fTHANB) < f(z) e ANB +— f(x) e ANf(x)EB < x€ f YA A f1B)
refTH{A-B) < f(x)e A-B < f(z)e ANf(x) ¢ B < z € f~HA) - f~1(B).

3. Define F': P(X) — 2% by F(A) = xa. Then F is injective since F(A) = F(B) == xa = xp which implies
A=Bsincexr € A < ya(r) =1 < xp(r) =1 <= 2 € B. To prove surjectivity of F let f € 2% and
let A= f~1(1). Then f = F(A) = xasincez € A = f(z)=1=xa(z)andz ¢ A = f(z) =0 = ya(x).

4. (a) f(a)=f(b) = g(f(a)) =g(f(b)) = go f(a)=go f(b) = a =Dbsince go f is injective.

(b) Let z € Z. Then g o f surjective implies z = g o f(z) = g(f(x)) for some z € X. Setting y = f(z), we
have y € Y and g(y) = z.

(c) go f = 1x is bijective and so f is injective, g is surjective. fog = ly is bijective and so f is surjective, g
injective. Hence f, g are bijective. Since y = f(r) <= g(y) = x we see that f =g~ and g = f~1.



