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Eisagwg 

Gn¸sh gl¸ssac apì th skopi�

Tou suntaktikoÔ (syntax)

Perigraf  me grammatikèc qwrÐc sumfrazìmena   me

epekt�seic touc

Thc shmasiologÐac (semantics)

Perigraf  me tupikèc (majhmatikèc) mejìdouc
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Par�deigma 3.1

PerÐptwsh brìgqou while, me morf 

while <logik  sunj kh> do <entolèc>

'Atuph perigraf  shmasiologÐac

{Arqik� gÐnetai èlegqoc thc logik c sunj khc. An to

apotèlesma eÐnai alhjèc, tìte gÐnetai eÐsodoc sto

brìgqo kai ektèlesh twn entol¸n pou brÐskontai

mèsa se autìn, mÐa for�. 'Elegqoc kai p�li thc

sunj khc. Gia yeud  sunj kh, o brìgqoc

parak�mptetai kai o èlegqoc metafèretai sthn

pr¸th entol  pou akoloujeÐ th dom  tou brìgqou}.
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Par�deigma 3.2

Er¸thsh: EÐnai sthn ALGOL 60 isodÔnamec oi
ekfr�seic x+f(x) kai f(x)+x ?

Ap�nthsh: Exart�tai apì to an h f all�zei thn
tim  tou x. E�n nai, tìte h tim  twn dÔo parap�nw
ekfr�sewn eÐnai diaforetik  an�loga me th seir� pou
h ulopoÐhsh thc gl¸ssac upologÐzei tic timèc twn x

kai f(x).
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Majhmatik  JewrÐa

AnagkaÐa gia thn exasf�lish

Orj c perigraf c kai ulopoÐhshc glwss¸n
programmatismoÔ

Susthmatik c an�ptuxhc kai apìdeixhc
orjìthtac programm�twn

An�lushc kai axiolìghshc gnwst¸n glwss¸n
programmatismoÔ

SqediasmoÔ nèwn, aploÔsterwn kai pio isqur¸n
glwss¸n programmatismoÔ
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Mèjodoi ShmasiologÐac

Mhqanik  (operational semantics)

Axiwmatik  (axiomatic semantics)

Dhlwtik  (denotational semantics)
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Mhqanik  ShmasiologÐa - 1

{Afhrhmèno montèlo mhqan c}, pou apoteleÐtai

apì thn kat�stash (state)
apì sÔnolo basik¸n entol¸n

H shmasiologÐa miac gl¸ssac programmatismoÔ
orÐzetai me b�sh to montèlo autì.
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Mhqanik  ShmasiologÐa - 2

Basik  idèa

Aplì montèlo

Den af nei perij¸ria gia parano seic

H shmasiologÐa miac gl¸ssac kajorÐzetai wc
met�frash basik¸n entol¸n thc sth gl¸ssa tou
afhrhmènou montèlou

Gl¸ssec PL/1 (mèjodoc VDM), ALGOL 68, klp
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Axiwmatik  ShmasiologÐa - 1

'Ena axÐwma

sundèetai me k�je eÐdoc entol c thc gl¸ssac
programmatismoÔ

prosdiorÐzei ti jewreÐtai alhjèc met� thn ektèlesh thc
entol c, se sqèsh me ìsa Ðsquan prin apì thn
ektèlesh thc
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Axiwmatik  ShmasiologÐa - 2

Par�deigma

Brìqoc: while B do C

B: èkfrash
C: entol 

'Otan o brìgqoc oloklhrwjeÐ (e�n potè oloklhrwjeÐ) h tim 
thc èkfrashc B ja eÐnai yeud c.
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Axiwmatik  ShmasiologÐa - 3

Protèrhma

Ta axi¸mata, pou eis�gontai, ekfr�zontai sthn Ðdia
gl¸ssa programmatismoÔ (me el�qistec allagèc sto
suntaktikì thc).

E�n h apìdeixh thc orjìthtac enìc progr�mmatoc
gÐnei mèlhma tou Ðdiou tou programmatist , tìte h
apìdeixh kai o programmatismìc gÐnontai sthn Ðdia
gl¸ssa.
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Endeiktik  ShmasiologÐa

{Sunart seic upologismoÔ}

AntistoiqÐzoun ta suntaktik� stoiqeÐa thc gl¸ssac
se gnwst� majhmatik� antikeÐmena

ArijmoÔc, timèc al jeiac, sunart seic klp

OrÐzontai anadromik�

H tim , pou lamb�nei mÐa èkfrash thc gl¸ssac,

kajorÐzetai me b�sh tic timèc twn upo-ekfr�sewn,

pou thn apoteloÔn

P. Rontogi�nnhc ShmasiologÐa twn Glwss¸n ProgrammatismoÔ



Parathr seic gia tic Mejìdouc

ApoteloÔn apodektèc teqnikèc gia ton kajorismì thc
shmasiologÐac miac gl¸ssac programmatismoÔ

Diafèroun wc proc th filosofÐa touc

Mhqanik  → UlopoÐhsh gl¸ssac

Axiwmatik  → Apodekt  apì programmatistèc

Endeiktik  → QrhsimopoÐhsh apì sqediastèc

gl¸ssac
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Par�deigma - Duadikèc AkoloujÐec

Suntaktikì gl¸ssac duadik¸n akolouji¸n

Perigraf  me context-free grammatik 

S ::= 0

| 1

| S0

| S1
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Par�deigma - Duadikèc AkoloujÐec

Seq

EÐnai to sÔnolo twn akolouji¸n, pou par�gontai me
b�sh ton orismì

ApoteleÐtai apì peperasmènec akoloujÐec twn yhfÐwn
0 kai 1

Den gnwrÐzoume (akìmh) to nìhma touc
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Par�deigma - Duadikèc AkoloujÐec

Endeiktik  shmasiologÐa

AntistoÐqish se k�je duadik  akoloujÐa enìc
monadikoÔ fusikoÔ arijmoÔ

Orismìc sun�rthshc, pou metatrèpei k�je akoloujÐa
se fusikì arijmì.

Sumbolismìc sun�rthshc me [[·]]
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Par�deigma - Duadikèc AkoloujÐec

Sth sugkekrimènh perÐptwsh, h [[·]] metatrèpei akoloujÐec
duadik¸n yhfÐwn se fusikoÔc arijmoÔc ([[·]] : Seq → Nat)
OrÐzetai wc:

[[0]] = 0
[[1]] = 1
[[S0]] = 2× [[S ]]
[[S1]] = 2× [[S ]] + 1
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Par�deigma 3.3

AkoloujÐa 1100

[[1100]] = 2× [[110]]
= 2× (2× [[11]])
= 2× (2× (2× [[1]] + 1)
= 2× (2× (2× 1 + 1))
= 12

P. Rontogi�nnhc ShmasiologÐa twn Glwss¸n ProgrammatismoÔ



Sqìlia

Up�rqei mÐa exÐswsh gia k�je kanìna tou
suntaktikoÔ

Den eÐnai profanèc ìti oi exis¸seic orÐzoun mÐa
majhmatik  sun�rthsh

To sÔmbolo [[·]] emfanÐzetai kai sth dexi� kai sthn

arister  pleur� twn exis¸sewn
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Exis¸seic [[0]] = 0

H exÐswsh den eÐnai kuklik 

To 0 sta arister� eÐnai sÔmbolo thc gl¸ssac -
antikeÐmeno (object language)

Thn melet�me kai epijumoÔme na thc apod¸soume

nìhma

SÔnolo duadik¸n akolouji¸n   mÐa opoiad pote

gl¸ssa programmatismoÔ (p.q. C   Pascal)

To 0 sta dexi� eÐnai o fusikìc arijmìc, pou apoteleÐ
to nìhma thc akoloujÐac 0.
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Endeiktik  ShmasiologÐa

Skopìc h metatrop  suntaktik¸n stoiqeÐwn miac
gl¸ssac programmatismoÔ se gnwst� majhmatik�
antikeÐmena

Ta majhmatik� apoteloÔn th metagl¸ssa sthn opoÐa
metatrèpontai ta progr�mmata thc gl¸ssac
antikeÐmeno
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Sunjesimìthta

To nìhma k�je sÔnjethc èkfrashc dÐnetai wc
sun�rthsh twn nohm�twn twn upoekfr�sewn pou thn
apoteloÔn.
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Par�deigma 3.4

Oi exis¸seic ston orismì thc shmasiologÐac duadik¸n
akolouji¸n, upakoÔoun ston kanìna thc
sunjesimìthtac, giatÐ an�goun ton upologismì thc
shmasiologÐac twn ekfr�sewn S0 kai S1 sthn
shmasiologÐa thc aploÔsterhc èkfrashc S.
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Par�deigma 3.4

[[while B do C]]=[[if B then (C; while B do C)]]

O parap�nw orismìc den upakoÔei ston kanìna thc
sunjesimìthtac.

H èkfrash entìc tou sumbìlou [[.]] sth dexi� pleur�
den apoteleÐ upo-èkfrash aut c sthn arister .

P. Rontogi�nnhc ShmasiologÐa twn Glwss¸n ProgrammatismoÔ



Par�deigma 3.4

[[while B do C]]=

...[[B]]...[[C]]...[[while B do C)]]...

Den isqÔei kai p�li o kanìnac thc sunjesimìthtac.

H exÐswsh ìmwc lÔnetai

Qr sh thc lÔshc gia orismì shmasiologÐac tou

while, pou upakoÔei ston kanìna thc sunjesimìthtac
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