
Lecture 8
What about the kind of mathematical

reasoning that we do while trying
to prove various results ?

To study this formally ,
we introduce

the following notion :

Deductive consequence
relation

M : a set of formular

C : a formula

PG : G
is a deductive consequence

relation.

Deductive consequence
relation can

be defined in various ways ,
e .

g.

Hilbert-style aniom atisation, Gentzen's

sequent calculus ,
and Gentyer's natural



deduction

Definition of MTG in turn of

Hilbert-styl ariou atisation
.

Lett he a set of formul and I

be a formula , of
is said to be a

deductive consequence of N (4 + 9)

if there is a requence of formulas

91
,
92

,

---

, On ,
such that,
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each Gi
is either a member of ↑

a an anion or obtained by the
application of some rule of inference.

What are these accious and rules

- Anious are formulas in the language.

- A rede of inference is a subset



of O(X) X L ,

where L denotes the

language under consideration .

We

write an instance of such a rule as :

M, M .
---

, Mr
T

↑

where &M ,
Yz

, --,↑] constitute the

premise of the rule ,

and to is the

consequence of the rule.
- An application of a rule basically means
that when M ,

Mr
, --- Yo appear in some

sequence ,
$1 , % ,

---

, On 1 say,
the can

be written as a next step in the

&

sequence
-

How are the two consequence

relations related ?

Soundness Theaven : If M + G ,
then

MF prov this result ?



What kind of properties would we
like

to prove for there anious and
rules to

get our
soundness them ?

Let us exploree.

Suppor N + & Then we have :

↑+ 9.

3
To kove : MF9 ,

M + &2 To prove : ↑F &2

i !
M + qu(= 4) To prove : ↑F qn (= 9)

Here @ , ,92 ,
---

, Pn( = 4) is a sequence

used in the definition. of N . Q.

The above possibilities suggest the

fact that
an approach to prove the

sounders result could be to use

induction on the length of the sequence

we have considered in the definition
of Mr &

/


