A very elementary introduction to proofs
Part 1

Example: Prove a functionis 1:1

By Dr. Isabel Darcy,
Dept of Mathematics and AMCS,
University of lowa
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f:A— Bis 1:1@7(:51) — f(xgﬂimplie@

Thus to show a function is 1:1, check if

//f(—f;):; f (ﬂsz))implie

Hypothesis: f(x1) = f(x3). Conclusion 1 = 2.

Hypothesis implies conclusion.

| plimplies(q?)
P=9




Note a statement,/p = Q{ s true if whenever the
hypothesis p holds, then the conclusion ¢ also holds.

To prove that a statement is true:
(l)LAssume the hypothesis holds/

(QWIusion must hold.>

Ex: To prove a function is 1:1:
(1) Assume f(z1) = f(2)

(2) Do some algebra to prove@




To show a function is 1:1, check if 't - XZ——D

(f(:m) — f(asg)ﬁ mplies@

Example: Show f(z) = In(x) is 1:1
Proof: Svppose ’FO(/) - ‘r(xz,)

LWXJ = b (X7_>J
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To show a function is 1:1, check if

Slx1) = flz2) implie

Example: Show f(z) = In(x) is 1:1

Proof:
— \

i) = nle) = 0= = G =y




To show a function is 1:1, check if

f(x1) = f(xs) implies x1 = xo.

Example: Show f(z) = In(x) is 1:1

Proof: Suppose the hypothesis: hiS o
novian ;o HiS

[Suppose f(z1) = f(22) // |Y0\Ib c #h

That is, suppose In(x1) = In(xs).




Some notation:
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F = 7
[p = q] is equivalent to||

L -%ﬁ@@vF>‘Z

That is, for everything satisfying the hypothesis p,
the conclusion ¢ must hold.

f:A— Bis L:1iff =

f(x1) = f(z2) imBIie@

fi A Bis 1:1iff

é‘v’xl and Vo £5uch that/ f(x1) = f(x2),
- we have
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