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Are there any non-recursive natural
languages? What would happen to a
society that spoke one?

Mot for humans at least.
They would run out of onginal things to say.

Chimps and Dolphins are able to leam non-
recursive “languages” (some linguists argue
they ara not really “languages’), but only
humans can leam recursive languages.

Running out of Ideas
"Its all baen said before.”

Eventually true for a non-recursive language.
Mever true for a recursive language.

There is always something original left to
say!
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Language Elements
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Why don’t we just program
computers using English?
= Too hard and complex

Non-native English sp=akers dont ne=d convinong.
The p==t ol you hewe spent your whole lilf= le2mng
English (and first 5 y=ars of your ife doing litlle =lse]
and =till don't Enow us=lul wards like
Moocpocdnihilipilification’  Thers are thowghls that
e=ven native speskers fnd & hand o express.

Sy e end of today you wall Enow =nough Scheme
(nearly the enltire l2nguage] to express 2nd unde=rstand
&véyy computation. By PSY, you will Know enough to
completely and precesly describe Scheme n feromes of
it==l’ (try doing that im English!)

EELED Ma 100 cawiown D Baim ot lrwbemime ix

7 At i

Why don't we just program
computers using English?

« Not concise enough

English

Tia find the meaamuom of byo numbers, compare
themn. IF the first number = grester then e
sarond momber, e maximum iz e first
rumiSer, Ofervee, e meaxmom s e s=cond
M mier.

Sdieme=
(define (max a &) (il [> a b) a b))

n |:.'l.-ll|-.l_I:. i _'é-:ll s

aHEN T I Lamt w3 Weims ! Bra s i3

Why don’t we just program
computers using English?
» Limited means of abstraction

There are only 2 few pronouns: he, she, it, ey, Gese, .
[English do==nt =ven have 8 gender-neutre
pronaun for a person!)

Only Webster and Coford can make ug new ones.

defing alows any programmer o make up as
many pronouns as =he wants, and use them to
represent anything.
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Why don't we just program
computers using English?

» Mapping between surface forms and
meanings are ambiguous and impredise
¥would you rather be paid Bivee=ekly or every we=k?
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The= et meaning(s) of every Scheme scpression is
determined by simpl=, unambiguous rules we will
=am today (and r=fine laber in e course).
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Essential Scheme
Expression 1= [ Expression, Expression™)
Expression 1= (if Expression,

Expression;

Exprassion; )
Expression 1:= (define name Expression)
Exprassion 1= Aimitive e N——re———
Primitive 1= number Follow e replacement
Primitive = + | - | * | .. |rle= But what does it
FPrimithve ii= . L
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Evaluation

Expressions and Values

» (Almost) every expression has a value
—Have you seen any expressions that don't
have values?
» When an expression with a valus is
evaluatad its value is produced
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Evaluation Rule 1: Primitives

If the expression is a primitive,
it is self-evaluating.

=2

2

==t

Lt

=+
E<primitive: + >
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Evaluation Rule 2: Names

If the expression is a name, it
evaluates to the value associatad with

that name.

> (define two 2)
= two
2
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Evaluation Rule 3: Application

3. If the expression is an application:
a) Evaluate all the subexpressions of the
combination {in any order)

b) Apply the value of the first subexpression to
the values of all the other subexpressions.

(expression, expression, expression, ... )
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Rules for Application

1. If the procedure to apply is a primiie,
just do it.

2. If the procedure is a compoung’

procedurs, evaluate the body of the
procedure with each formal parameter
replaced by the corresponding actual
argument exprassion value,
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