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Turornotnon 16€agq

A.8.EEITQEEIX TETAPTOY BAGMOY.

sto neediaro avtd da LEAE TACOVUE eELOGOELS TETGPTOV Boo-
wotdh nat Sa ;uwpdcouue TLe AOOELG TOLG HE TOTIOUC TIOU TEPLEXOLV
Toug OUVIEAECTES TNC eElomwong, aAyeBpLnéc TMPEAEELS HAL pLTiLud.

"OAQ. TO TLOALEOVLUA TOL us@akaﬁou auToy, Sa €XouVv TPAYHA~
TLnole B ULYASLHOVS cuvteieotéc. H aAndeLa elvar oTL n Sewpla,
yLa TNV eVpeEon TWV poLCov reraproBdﬁuLou TOALGVVOLOL ToL VA TA~
OOLO LACOVLE YEVLUEVETAL ywolg WEYAAN suonolla o ELPVTEEN UG~
tnyopla COUATWV, alrd, &ev da QOXOANDOUVUE UE QUTH TNV YEVIKELON.

510 UEQIAALO QLTO Sa aoyxoAndovue ue TO TTOALOVULLO &

A.8.1. g=x4+ax3+6x2+vx+6
Tou omolou Sa PPOVUE TLS plTeg. Me dAAa AdYLa, o AVOOLUE TNV

cElowon x4+ax3+ax2+yx+6=0

H AlyeBpa tng Avayévvnong
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Kevtpwkn 16€a (10/11)

$e avrtiotoilxla ue TO TLPONYOUUE VO HEQAAQLO, DEWOOUHE 1O

TLOAVOVUUO
A 8.2 f(x)=g(x—%)=x4+px2+qx+r, 4mov
2 3 4 4
3a o] o] -3a a
e & - g e

To oAvdvupo £, elvat aniovoTeEPO and TO J, S5LOTL SV €XEL TPL~

ToB&SuLo épo. EE dAloU oV Bpolue TLS ptCeg tov £,
OV g TEOKUVTLTOULV

téte Sa €-

yovue Bpel nat TLC ptTeEC TOL g, 5L6TL oL plTeEC T
and TLg pllegc touv £, av QUTEC Ol TEAEVLTALEC ue LwdovV UATA %.

£e

Apa, €lval APUETO VA BpoOUE TLC ptleg TOL

TTNV OCUVEXELQ e Lodyovue &VO omouvdaloug opLOUOVE .

A.8.3.0pLoudg. ‘EOTO @ elvatl €va uLyadLud TTOALOVUUO TE~

TdpTOUL Baduol UAL pl,pz,pB,p4 elvaL oL pltLec tov. To TTOALOVLUO

+p3))(x—(pl+o3)(pz+o3))(x—(pl+p4)(02+o3))

R(cp)=(x—(ol+02)(p2
0O uLya-—

ovoudletat KuBiuy EmiAvovoa (Cubic Resolvent) TOUL @.

H AlyeBpa tg Avayéwwnong
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Kevtpwn 16€a (11/11)

Suudg apLdudg.
A(w)=(pl-pz)2(ol-p3)2...(03-94)2
ovoupdletal Araxplvouvoa (Discriminant) Tou .

Inuelwon. To MOAVGVLLO R(p), mov elvaLr TplTou Baduot,
naller uploluo pdlro, dnwg Sa Sobue mLd ATW, OTOV LMOAOYLoUd
Twv PLlwv TOou @, MalL and avtd TPOEPYXETAL TO dvoud Tou.

AT €6 naL TEPA OTO KEPEAAGLO avtd, 01,92,03,04 elvat
OL uLyadireg pllec tou moAvwvluouv £.

To mp®dTo BacLud CUUTLEPACUA. BAC elvalL TO:

A.8.4 Tlipdtaocn. Elvat

.R(f)=x3-2px2+(p2-4r)x+q2.

EminAcov ta moAuvdvuvua R(f) war f EXOUV TNV (SLa Siaupivouvoa

Tou LoolTaL A(f)=16p4r—4p3q2—128p2r2+144pq2r-27q4+256r3

H AAyeBpa tng Avayévvnong
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YrievOupion tnc 16€ac peta amo
NMPAEELC

AndSeLEn. Lo ouvvtouoypapia 9éTovue
61=(ol+02)(p3+o4)
62=(pl+p3)(02+o4)
63=(ol+o4)(02+p3).

Enlong wg yvwotdv elval
pl+...+p4=0
20102=P
' 2p,P,05=-9q
010203D4=r .

2

O ouvteieotric Tou x° oto R(f) elvor

-(61+62+53)=-2(olpzfplp3+...+o3p4)
=-2p

~

Ene L 8%

ol+02+o3+p4=0
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Turntorntoinon 16€ac (1/5)

"ECTW 51,52,63 elvat oL ptlec Touv R(f). Me Bdon ToO
TEONYOVUEVO HEOAAQLO, TA 61,52,63 UTOPOVUE Vo To ULTOAOYLoouvuE
8LoTL elval pllec TPoLTOoBASuULOL TMoAvwvipou. OL pileg tou £, Sa
EUPPAOIOVVY SLa UECOL TWV 61,52,63. ‘onwg E€pouvue UASE ULYO-
BLudg QSLSuég, #£0, €xeL 800 TeTPAYwvLUEC PLTEC TMOL €lvaL avTi-
deTeEC.

A.8.5.0pLopog. Ta \'—51, \’—62, \|-63 elval UL

ETLLAOYN TETPAYWVLHAOV PLTOV, TWV (—61), (—62), (—63), g€TOoL

OoOTE
AuTth n emiroyn eilvar Sdvvatn, SLoTL

(-8,) (=5,) (=6)=—q°. (Tiatl;).

Kot -thpa ¢ddvoune oto uOpLO OTOLXELO ALTOV TOL KEPAAALOUL.

H AAyeBpa tng AvayEvvnong
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Turtorntoinon 16€ac (2/5)

A.8.6.0cswpnua. OL mapoudTw upLyadinol elvatr ou plleg

TOV, £
%(\]——_61 +\=6, +\|-565 )
%(v:-él '\ng _\FE,;
%(—V:gl +\[—T‘>—2 -V; )

3

%(_V:_él —V:gz + V_?3)

H AAyeBpa tng AvayEvvnong
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Turtorntoinon 16€ac (3/5)

Inuelwon. ‘Onwg ovuBalvelr ocuxvd ue TOAAE MadnuotiLud Se-
opfuata, n TumLkd ddoyn Adon, wpPOREL TNV HEVTPELKA L&La Tou o-
&ynoe otnv Adon. Ac éééue notd elvat n Baowur L8éa, otnv Adon
TeTapToBadulwy eELodoewy ToOu napovoiLdoane TMLd NAVw. ‘EOTw AOLTOV
Py 1Py P3P, OL Cntobueveg pllegc Tou f£. Bewpodue TOLS aAPTIUCVC

(0y+P,) (P3+p,)
(0,+P5) (Pyto,)
(Py+P,) (Py+R5) .
Ot apLduol avtol elvalr plleg TELTORAIULOU TOALWVOLOU, TOU OTOLOoU

UMOPOVUE VO UTMOAOYLOCOULME UE TNV BonSeiLa Twv TOMWY TOL Vieta.

H AAyeBpa tng Avayévvnong
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Turtorntoinon 16€ac (4/5)

AUTS dAAwoTE udvape oto A.8.4. To moAvdvuuo avtd elvar n Ku-
Buun EmiLAdovoa. Autd onuatlver &tL, edv EEpovue va AOVOULE TOL-
toBdduLeg eELodoerlg, TOTE unopolue va BPoVUE TLE TOOATdTw TO-

odtnTteg. TEAog, amd ALTEC TLS MOCSTINTEC UMOPOVUE va ANOCTIACTOULE

TQ O, rP5sP3+0 s Onwe €YLVE OTO mapandve dedpnua.

H AAyeBpa tng Avayévvnong
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Turtortoinon 16€ac (5/5)

* Eav yvwpiloupeto (p; + p, )(p3 + p, ), TOTE
erteldn EEpou e to abpolopa Twv duo
nopayoviwy, (ewat 0), Tote EEpoOuE EKAOTOV

e€ auTwv. Opolwc Kal yLa TG Aoutec pllec.

* Mpodavws, p; = ((py +p2) + (py
p3) — (p; +p3) )/2

Jos
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Twa ywa tov La Grancia



Twa ywa tov La Grancia (1/2)

e ttp://www-history.mcs.st-
and.ac.uk/Biographies/Lagrange.html,
Joseph-Louis Lagrange, born Giuseppe

_Lodovico Lagrangia, (1736 —1813)

* Lagrange's interest in mathematics began when
ne read a copy of Halley's 1693 work on the use
of algebra in optics. He was also attracted to
physics by the excellent teaching of Beccaria at
the College of Turin and he decided to make a
career for himself in mathematics.

Wwe ,
E @‘ H AAyeBpa tng AvayEvvnong
i ,‘
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http://www-history.mcs.st-and.ac.uk/Biographies/Lagrange.html
http://www-history.mcs.st-and.ac.uk/Mathematicians/Halley.html

Twa ylo tov La Grancia (2/2)

* My wife, who is one of my cousins and who
even lived for a long time with my family, is a
very good housewife and has no pretensions
at all. They had no children, in fact Lagrange
had told d'Alembert in this letter that he did
not wish to have children.

 Mécanique analytique calculus of variations,
Lagrange multipliers, binary quadratic forms,
Algebraic Equations

Yoo ) .
% H AAyeBpa tng Avayévvnong 27



http://www-history.mcs.st-and.ac.uk/Mathematicians/D'Alembert.html

Twa yia tov La Grancia
Theéorie des fonctions analytiques

~ THEORIE |
FONCTIONS ANALYTIQUES,
- LES 'PRINCIPES‘ DUWT]ZI;UL DI'FFEBENTIEL,

DEGAGES DE TOUTE CONSIDERATION D'INFINIMENT PETITS, D EVANOUISSANTS, DE LIMITES
. ET DE FLUXIONS, ET REDUITS A L'ANALYSE ALGEBRIQUE DES QUANTITES FINIES.




Twa ywa tov La Grancia, 5" axiom (1/2)

Judith V. Grabiner, Why Did Lagrange “Prove” the Parallel

Postulate? The American Mathematical Monthly 116.1 (January
2009): 3-18.

Introduction. We begin with an often-told story from the
Budget of Paradoxes by Augustus de Morgan: “Lagrange, in one
of the later years of his life, imagined” that he had solved the
problem of proving Euclid’s parallel postulate. “He went so far as
to write a paper, which he took with him to the [Institut de
France], and began to read it.” But, De Morgan continues,
“something struck him which he had not observed: he muttered
‘Il faut que j’'y songe encore’ [I've got to think about this some
more] and put the paper in his pocket” [8, p. 288].

i “ﬂ‘ H AAyeBpa tng AvayEvvnong
il )
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Twa ywa tov La Grancia, 5" axiom (2/2)

* |s De Morgan’s story true? Not quite in that form.
But, as Bernard Cohen used to say, “Truth is more
interesting than fiction.” First, according to the
published minutes of the Institut for 3 February
1806, “M. Delagrange read an analysis of the theory
of parallels” [25, p. 314, italics added]. Those present
are listed in the minutes: Lacroix, Cuvier, Bossut,
Delambre, Legendre, Jussieu, Lamarck, Charles,
Monge, Laplace, Hauy, Berthollet, Fourcroy—a most
distinguished audience!

¢ 1iea)
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Teloc Yrmogvotntag

Lagrange, AUon tetaptoPfadpuiac e€lowonc



Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv

Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug
TTOPOUC.

EMIXEIPHZIAKO MPOrPAMMA
EKI'IAIAEYZH KAI AIA BIOY MAGHZH & Ez rIA

YNOYPIFEIO MAIAEIAX KAl BPHIKEYMATAQON

E iiko6 K 6 Tapei
SRRSO SGRImNAaT Me tn ouyxpnpatrodoétnon tn¢ EAAGadag kat tn¢ Evpwnaikig Evwong

H AAyeBpa tng Avayévvnong 32




2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amotelel tnv €kdoon 1.0.

ggk
¥ H AAyeBpa tng Avayévvnong 34
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>NUElwpa Avodopac

Copyright EBvikov kat Kamodiotplakov Mavemniotipwov ABnvwy,
Nanaotaupidng Ztavpoc. «lotopia Neotepwv MabBnuatikwy, H AAyveBpa tng
Avaygvvnonc». Ekdoon: 1.0. ABriva 2015. AwaBgotpo amo tn Stktuokn
SdtevBuvon: http://opencourses.uoa.gr/courses/MATH113/.
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>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug 0poug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavopEa Tou £pyou Kal adelod0X0 ELUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelc) arod tnv npoPfolr Tou €pyou o SLASLKTUAKO TOTIO

O Swaovyo¢ pmopel va rapexel otov adelodoyo Eexwplotr adeLa va XpnOLLLOTIOLEL TO €pYO yLa
EUTTOPLKNA Xpnon, epocov auto tou {ntnbeLl.

H AAyeBpa tng Avayévvnong 36


[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N dSlookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2nueilwpa Xpriong Epywv Tpitwv (edodoov umdpxel)

noll pe touc cuvodEUOUEVOUC UTIEPOUVOECHOUC.

¢ HAAyeBpa tng AvayEvvnong
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>NUelwpa Xpnonc Epywv Tpltwv

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:

Ewkoveg/Zxnuata/Awaypappato/Dwrtoypadieg

s
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