Math 125 A - Fall 2013
Midterm 1: September 30

/30

Problem 1: (10 points) Decide whether the following statements are True or False. Circle the right answer.

You don’t need to justify your answers.

F Let C be the subset of Z generated from {2,3,4,5,6} using f(z) = 2z% +1 and g(z) = 4z. Then C is

freely generated.

@I" For T,A C Sent”, if I is finite and A are semantically equivalent to T, then A is semantically
equivalent to a finite subset of itself.

@F HTFpAypthenTHgand'E 4

T @Fherc exists v: P — {T, F} such that theset T = {¢ € Sent” : #() = F} is consistent and complete.

@F A countable partial ordering @ can be written as a union of k chains if and only if every finite subset

of Q can be written as a union of k chains.

The rules:
Basic Proofs: TF e ifp €T

Rules for V: We have two rules for introducing V.

e r-¢
rrove Y Trove 10
Rules for proofs by cases:
ruf{p}ro Tu{y}he Tu{glre TU{-Y}Fe
vPC -
TU{pV¥}H0 W) TFo (B}

Rule for proof by contradiction:

Tu{-p}ty TU{-p}F-¢
Tro (Contr)
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o is a finite subset TaT
the proof-tree for I'F .
is split into
(VPC),

Problom 2 (10 points) In class use gave an informal proof that if 'k ¢, then th(,fr
such that 'y 1 o Wiite down a proof of this fact using induction on the size o : A i
Write down the proof of the basic step (where you e ced to consider (BR)). The inc u;:tlmwm ot
five cases depending what was the last rulo used to derive I't . Only consider the ru es (

and omit the other e
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Problem 3: (5 points) Write down a syntactical derivation of A b ==A using ouly the rodes (100
and (Contr).
(Hint: try using (=PC) as the last rule )
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Problem 4: (5 points) Consider a new connective + such that for a valuation v,
Ho+¥)=T <= (p) = F and 5(y)) = F.

Show that for every n-place Boolean function f, there is a sentence v which only 1.1H( .5 the connective + and
no other connective at all, such that f = B;.
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