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partoram = A collection of concepts and foots Together with a
vocabulary to reason about herm

PL PAMArom= Defines what programs are

11

what we can compute
and

what is te underlying medel of
execution

11

new we compute



#PES

Ex
.
Imperative programmin

Programs - sequences of instructions
y Kommands, statements....

W
Execution= state transformation

↑ Xuxi =1 skip - X-fxrez) - skipY

Underlying computational moder :

Turing /vow Newman machine

~Programs = functionall expressions
Functional programming

& Execution = rewriting/reduction
(x + 0(+ 1 - x + 1 - x

rideviry computational moder

-Calculus/rewriting



~Programs = agents internal state + behaviou

Object-Oriented - Execution = message passing/communication
↑

underlying computational moder

Many : actors
,

chemical consurrent like ....

~ Programs = logical Meaties

Logic Programming - Execution = /Inversed deduction

undering computational moder
First-order logic

Concurrent-ming Modern languages are offer

Bayesian
< - multiparadigm
-

Differentiable ·Java
.

Prior _ Scala , OCaml...
-

: But not all /Haskell....



Hew to study is paradigms ?

Not a linear process - learning is usually cyclis and dialectro

I
.

Study a new language /OCama
z .

Understand its core features/immutability , Higher-order fur,
Types , Pattern matching ....
-

Core part of a paradigm
·but # paradigm

- Understand its semantics

-> Cote us ·-calculus PCF
_
System ...

-> ePeesemantics (xx .
/s - pt/s/x)
-

-> Statis Semantic substitution model of evaluation
-

"

↓>

Use all of that to implement languages

↳
.
Repeat for different languages



Why is all of that verfur ?

· Two kinds of Minkers

·
Hardcover problem servers :

work hard to solve a problem veiry

state-of-the aut languages and fools

· Theory Language builders : to solve a /difficult problem P
~

design a sufficiently abstract/high-level

lang . /Reor inside which P has an

easy solution

↑here is in difficult problem , just-I inadequate languages

· Language of thought hypothesis :

Te language we use determines

he way
we think

=> Grafting te right language/paradigm is probably a best was

to have sofrest software



EXAMPLE
-

differentially private
Need to write Pidata-ent s . t . information leakage

Approach : Design a language with a linear type eystem

p : In data-s onject track sage and resouress
-

- / f. MUST
static semantics

Theorem
.
If P : e

-Meideallyprivate

↳ checked at least partially by interpreters

↳ Language-base correctness ->
This te reason why software is

getting better (although fill much
to d ...



= Main metallonsthodology in computer Science is

Handling complexity through Ingreaction

-

Disc kex principle : compositionality
modularity

Dum
-
.
Lever m hids complexity of level m - 1

Pr Ron
2
.
To understand level my it is enough to

Java
r for to level m-1 on y

C

Byte soch

Assembly

Hardware



Tentative Plan of The Course

Week 1

↳entro to Dcam /functional programming
Week 2

Week 3 -d Ferrantiers /-Calculus , Types

① From A calculas to core &Came

· Introduction to C Semantics

keytax eii = x/xx . e/ere))(e) x = eire ...

Week -5- 6 I statis sem Me :
2

· dynamis an = e - er

-I ·

MATHEMATICA Freony of PLs

② Implementation of core languages in &CAM

- Interpreter evar : exys->va

Week 7 . 8 3 exe concepts of object-oriented programming /Java



TExam -
-Calculus

- Type systems increasiny
Watter exce ↑ - functional programming simplexity-

- Interpretation of core lang ↑ W

Oral exam - Object-exiented
-

freprepare Pa ?

- ult course
,

but seftware is becoming socially critical we need

to be imathematically-oriented

- slides & Lectures are Not enough

· ver need
to make your hand diffy
-implement interpreters

· Write a lot of functionall code-
-

- Many sources or
Re web

:
vie Rem !

↳ Chal CPT



AMater
-

- slides & Handents of e or forming (register

↳ same topics : different order

-Slides used in class

- Notebook wi Youtube vicke

DCama Programming :
Correct + Beautiful + Efficient

- Selected Beek chapters


