One-to-one (aka injection)

One-to-one P roofs A function f is one-to-one iff
Vavb(f(a) = f(b) > a = b)

It's a for-all statement! We know how to prove it.

Let f:Z — Z be the function given by f(x) = x + 5.

Claim: f is one-to-one

Proof:

Onto (aka surjection)

Onto pI‘OOfS A function f: A —» B is onto iff
Vb € Bia € A(b = f(a))

It's a for-all statement, with an exists inside! We know how to prove it.
Let f: Z — Z be the function given by f(x) = x + 5.
Claim: f is onto

Proof:



Directed Graphs

G =,E)
V is a set of vertices (an underlying set of elements)

to the next).

Path vy, vq, ..., Vg such that (v;,v;,1) €E
: path with all v; distinct
Cycle: path with vy = v, (and k > 0)
: simple path plus edge
(Vi, vo) With k > 0

Draw the graph!

Let G = (V,E).

V={12 3, 4}

E={(0,1),(2) @ 3), G 4, &)
s there a cycle?

s there a simple cycle?



