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겉모양

속내용

We use it  
t his way

I t  means …



* abst ract  synt ax
* semant ic f ormalisms



Q uest ion

How do inf int ely many 
programs exist ?

F or all nat ural number n

C an you prove it ?



I nduct ive
D ef init ion

귀납적인
정의

“나는 귀납한다
고로 전산학을 한다.”

is nat ural number

is nat t hen is also natif

is nat

is nat

is nat

Nat ural number is a set  of  element s 
t hat  can be checked by met hod I

Nat ural number is a set  of  element s 
t hat  can be made by met hod I I
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synt ax semant ics



synt ax semant ics



synt ax semant ics



I nt eger expression

P rogramming language is t he same

synt ax semant ics



A bst ract  S ynt ax

• 문장을 만드는 방법

• 프로램을 만드는 방법

• abst ract  synt ax 
is t he t ool f or 
t he speaker

• “concret e synt ax” 
is t he t ool f or 
t he list ener왜, 무엇때문에, 

abst ract  synt ax라고

하는 것인가?



concret e

abst ract



A bst ract  S ynt ax

- specif ies how t o 
const ruct  
sent ences 
(programs)

- no more no less

- hence “abst ract ”

E -> Z
| E + E
| E * E

1 2

+

*

3

“1더하기 2하고, 결과에 3곱하기”



C oncret e S ynt ax

• t ells how t o see 
sent ences 

• t ells how t o 

re- const ruct t he 
abst ract  synt ax 
t ree f rom t he 
st r ings!

“1+2*3”

1차원의 실

이 실에서 부터 말한 사람이
머리속에 구성했던 문장의 구조를
어떻게 재구성하나?

C oncret e S ynt ax t ells you
how.

E -> Z  | E+T | T+E
T -> Z  | T*T



소리,글

그 구조

P arsing

S ynt ax f or f inding out  t he synt ax st ruct ure 
in a 1-line program



1-line program should be able t o be 
det ermined wit hout  conf using



J ust  represent  core st ruct ure.

I nt eger expression





Once t he synt ax of  a program is det ermined,
S emant ics should be det ermined wit hout  
conf using







induct ive
semant ic
def init ion





again,
and always,

induct ive
semant ic
def init ion


