N ALGO

W RITMOSTEM.IT

p‘ﬂ"‘, E VMATHEMATIC

&
/

SCIENCE

lgebr;

Oni, £

aten
= L

Draft version




Appunti in formato bozza, intesi
esclusivamente di ausilio alle
lezioni, che le integrano nelle
descrizioni e neil ragionamenti

Su quanto viene riportato In
queste pagine.

Licenza Creative Commons
CCBYNCND.

E consentita la condivisone del
documento originale a
condizione che non venga
modificato né utilizzato a scopi
commerciali, sempre
attribuendo la paternita
dell'opera all'autore



i) :EMS‘EM/ Colledour di o(?ge%"
A=’{Q,,A,c, } A=v{%eb/cou.d/l.>lo%}

TwaNowe BSA
B SA =4 X[uen —‘P%SA}” .A
BZA-= {%/%Q% -~ neA AZQzéA/Q/éE;}
Jwone - AV A e

AUD = {%/ neA V %e%} -

S henseemem A (% AP
AN = ‘{%/ neA N %eﬁb}* -

(D com‘;\e,\Me,v\Xa‘re/) A\D A &
“ = 2

A\ B :«E%/ neh A %gég}

AAND AWD

Difecesps st ws K
ALD= AR BW 2{%/%64\ A ngs v LEAN %qé&} -

% A =7 g
K:{%/%ef;;\} : //‘//

~

ALGO - licenza d’uso crea tive common CCBYNCND - www.algoritmostem.it



A A

PARTI L ONE

53@% = «{%/%&A} Torzone st ?,0%;=¢ |

S A e welewaral , j\b(f‘«) he 2 elecasS)

ESQ\AA?S@ ; At{,o“’\ b,c}
P @) :),{ $, A 4} {0} A<} o b o o) o ,c,}} 225 olowed)
#&MM&(A :{{Q’}),\b ' C},} | 8Ot rpome alen
i Ll L0 TR T
(1 = D{(o,, fo}) {c}}

ALGO - licenza d"uso crea tive common CCBYNCND - www.algoritmostem.it



2) Re(AZI0N] (OO/‘/"\"S/@O/wdwéﬂ%)
Rz(AX%/G> cou G E AXB

&/Rb chAAA&taOMd»Qo,O(Q,MQQQQ,‘(deMR
O (&,b}@é

R=(A®,6) = Ri= (be,Gt) $¢, A=C , =D, a=4&

j% = (\Ax% L (b) \[Q/QQ,QAOMQ, Juota_

R = Q&x%, Axi’z} rdegrgre. foTale

ij _ (A\K(Pb( /6;'> releddomt Judota de R=(Axr5,c\>
com A'SA B R G'=(Axa)n(s<Axe)

Pji: (BXA )6—¢) reflarione et o fQ=(Ax“E>/6)
com Gt = {(b,&z) / CQ,,IO>€G

R :(AXA ; 61) relo 2tome Biuana— su A

RELAZIONE D]
<& '(RQ/ )(f veh RIFLE sS4 E QUIVALENT A

Qa Ko YaeA ANTVRUFE S WA

aRb=rbRa §(u4u4€j;342—/

Q,jl[o bRae = o =b Astivuwe T e el A s b
e Rb,bRe =rafRc Traugtiver b OR DINE

ALGO - licenza d’uso creative common CCBYNCND - www.algoritmostem.it



Reloznowt ol Orglive

LeMMA DI 201N
o/( OVAL T v RolaNome cy\/tzgodoU&qTQ

L WF\AQR ‘-
N A %é%
VWG@QM ‘rQQD.«(}SOALL o fe esro
Awiistmwedne %é&f&%@ W=r

Se . 2 /u relaztome o f el 7 & lu relostome

cou w , fona e=F

Trauwddtante %éaﬂsz = N <2
S w T lu VQQQ/QXOLALQQbLUk,ﬂ ol ¥ 2 i relastoug
cou 3 , &\Xowcs N T us Vel No e com 3

INCLUS ONS [PQJBNOM d'onel] ue T, mra}‘»
T due Iugleed coutenent™ plesmerdl ol wilian
QX%O%W// EOJJKM dw_diwhre ouns elsgome o 010l
Mspede 9L elosns/ Ho PO duglent.

ASS & Az eloplacool B
[16hs gl ehomaasTl ol A g0 consfous u2)

A | R(é) Ty
g — * 090 P
@

ALGO - licenza d’uso creative common CCBYNCND - www.algQritfmostem.it




(= 5

Orolue ToTale ; ¥ X Y = X <Y opne Y < X
com X e,y duglowd o eleuauX) e:t'eroqeam,\f

Ol *Paxziele @ nou Totale 1 A OOOOO
tEHHo A

Wy .
@ e
@ o T
[
, R

=

DM%M £ velafoul
b

V4 ;
D
‘ } NP ‘oke,oodjm
// DIAGRANMMA DI HASS
/

!
l
[
[
|
[
|
‘
\

R
A A A
/e S Ne /e carens
® e /e , ]
g ® |/ e X o Sotholuglewe u ed
IP (I W L& @lowlive T foTsle



o o
HIN ORANTT O O/EL;}ENTI
DEUA chrenh MASSIMA U
02 /74 x/
/\ /Io 4 - ;\;Vok) LN
O EUBHENTO 1l S\ lu orfeu):
HINLNRLE
= ,,mmam\}o - W\)\) oo delo
’/;fg \\\ MELA cRVENG dxkbdl/ - SN0 TR0

Do U Lu s\ e %O«AAQQM%XQ, om@um/ 4L

W oo, o uausetke qug ool 0lono
O% lslewe. es(slouwo e)imijz\'d Y RILYIIy/

/P.\I/ \i/
' - - oot
>.\/\/-\./ v kel

= Suu /
1) 9 oo N aunene e sclidics | ma o

c,oﬁsemz, den wo el Po«l WO ot e et oo
Q%U{UJOL\ WOt o JOouo el Sl 1uagd ol

z/) A . det womer] Jfeu wor ceece fho
W w2 W WA == WO aren s ko

ALGO - licenza d’uso creative common CCBYNCND - www.algoritmostem.it



m%?\&ow@& O wd ot uy) e, o]
cO U UQ,L{J—Q// WOt Qe redhke e o e uf/
M SR A ©  dluael A

5> SV[ CQ/QYQ»UVQ_/ co%x‘(\u_\ﬂ"& SU O 1w e qﬁ/u,fd\o
%QAASQQM;JSQ. ol Lo oo e way e wdu,
q\)fug\: | FII ST YTV ANR SRPS P S/ )N

[l nome LEMMA deriva dal fatto che ¢ utilizzato per
dimostrare numerosi teoremi, per esempio:

Teorema di Zermelo

Teorema di Hartogs

Teorema dell’Infinito Minimo di N

Lemma degli Ultrafiltri

Lemma di Krull

Teorema di Hahn-Banach

Teorema di Esistenza della Base per Spazi Vettoriali
Teorema di Alexander

Teorema di Tychonoff

O[Q Aiwe ol Fowu "y e,fmmwre, U Lislome
oo Rce lida

ALGO - licenza d’uso creative common CCBYNCND - www.algoritmostem.it



Relaxowe di eguly aleuda

ﬁ deéﬁuﬂr@&uﬁ\

_ @%\ggg&\\m VacA (Q/PQ/>

- Sl the Yo beh (%?b=bj€‘v>

- Fveugke Yo, beek (Q/ﬁb/\ hRec = Q/hc)

(= SR\M%A o
A=2. R,: seso Quadidla
A= ﬁ«z_’- SOMMA.Q,QQAPQA/J

A=DPE Ri: wiesesont wille
? (EXJ’l-rA°P$V[{.r$iu4 [A—S(w Tang

R ¥ugez nhyer 2y [0  [al [ol
R?. ’J%,dez’%ﬁl(‘[ 4—:_1>%+‘7' g(,Ing,{ ® ®
Ra XY ep@) , X R,Y &> X 0y =68

jeg WO W o \‘wj\ﬂl&&l\m—/ P QJJQQ«QV‘QJ/QMMJ\O 2
Ry wom T ouSinipleistiee prckT @ T iu w2la 0.y
cow g2 dleys .

U wt e v\ 3o s o\ Q,RU\Q@WMAQ/"L ff{i

ESEMPO -
ﬁz\; uguo,gQAwJQ/ *I/Q/.beA/Q/jl,szv- Q=lo

Ry (2230w TR Fobeh aRb (R, =Axa)
(W‘%& (a4 \'Q‘DAN)ML @M“(u&.&)

R, A Ry sous Relosom ol epiclem so- bauat] ¢



V\)\)DP'\,Q/@@'@‘E,?W\YO‘\,Q,\;LALQ/
&" A>B o AFS
%ﬁ \mch,oo\l@,g,ou%‘ z o relediome
gDVJ: Yo, f €A, %jlﬁ( = &@):V[@

N d&mg//\“& M&uu& Ao R¢ & Vs
elsiove N epuislender [ popn Ml Hi . Tros

CLoske S Q&QuNé»\&Matm/ |
A uglove fz o 0o ue dL([Au_J&a A L
classe o\ ng\sé\eum, i e

ey (g {we frmef = {eh o)
(jAASSM oL Tull elowarnd] olal A lax relssoun

com €' olepenio & . Pt Qo profide o fle sitve,
og,u) elewado g QR\)NabMXQQ,&e Heyo, quinold L

clesfd oM Q,Qm\rawMawwou OO A Juoe
= SEHPIO ¢

A= 1,2,3 ‘}@:5(6&10 w0 ol edowen§l
P }) Yooy eh (1R pel=lyl)

[@]Q ——:{XGA/X@QS} :{XeA/[xlzlgﬂ}O =;{ @}- Stanp ledo i
18], = {xeAix :Hl},(} e} ) = [, = ol
({02} g =X e A= [aall} =4 oo}, {2} <[] = (4]

Lr o

ALGO - licenza d’uso crea tive common CCBYNCND - www.algoritmostem.it




PRoPRUETA delle ot oV epoiiale,
i> ]_'Q/]ﬁ + & b G puopn. M flethon v e[,
) B fel o o £
5) [e] #[=] &[N =64

Jusene Qorese

o =10 [+
Justoe A tule o ot S uuw {udiaw

Paniiaowe

F<PW= postliome A 4 4) XeF , X268
&) ¥xyew, xqey;pxn\/:qg
3) U = A

XeF

ESEMPIO
A={4,2.3,a,s}

et} {3 fea sy € posinone
= i{i 3 3, {2 u,z}} WO T o0 AL
¥, - iM,{%}, | b, 's‘}} wom T poslHO ML

ALGO - licenza d’uso creative common CCBYNCND - www.algoritmostem.it



Teorewmd joudowauwdsle 2. ap

INSeowe quodeud e
= —p- O &QW@M

—_—

oI oL el Q&u\‘iékﬂ,ué&/

4) >R ﬁ T ons (200A0ue O eputtslouds aeaa S A
( A
QQZOA/Q/ € uslewe q/,oaiw\fb—f e Ui

%O«XU&QOM ol A

]5\ \"eQe)? :»% pati {owe ol A

Z) R T e uun M@SOM OLJA/OQQQ«,Q_&JW@%
RF Br athe du wwdd;om(aq%&— S TITCIHW deDo
stelle (Wef (so%oﬁuy euu.) T < v 0o Noue

oLy epnivsleuder e oldubia i;‘_: ==

FMUAOM —> ﬁpr%%,JeA, %Rﬁf@ aXeF/{x,J}gx
3 (CQ- 21{ e %—: b
¢



5) FUNZION\ (A s00i)

&Z A—>2 & YaeA Al \be%/(f@zb X%:#@S

A
/Spw%

lmmaélfu.e, di A
BoMine X <A

I u@m@,gu el
CONTROMHAGINE di T I M 1A

CAHPO D] - ' CODOMIND
ESISTENVYA™ %‘o}:ﬁm =9

 SORAETTIVA ATTE 1]
AY/JG% 3 slmero vus

co&&mﬁmmdl\w xeh

dNLETFTINA L
3(/3}6% E\éﬂwﬁ%uw

COLSM)BAMLMSD—QQ\ML reh

‘BlETTIVA A/St»%

Sunedivs € Jnehivg ”

ALGO - licenza d’uso creative common CCBYNCND - www.algoritmostem.it



Jum@w U?u@h N
A=c | B=D

J.A—»% ——giC——?-b 56, “i&@:?@;*meﬂ(

o9 -
ESENPIO. Q‘@) % 200 =%~

O[@t ’((é'_M —- J(’g,) g,@;)’vf o eA

Qw\md& e@&W@Md«W@OM vou T bodlele Axc
qNugU wué&wu&ud&(ﬁx R-{-4}  c = 'l)

i [+,

/I)dvA-' A—A AV[Q,eA/f{dA:@/L—yQ/

| wmpcm Z0oune d &Wuoum{,u ]m
f8 * 8F ‘
Qéeww 5wm

¢w%‘<f%£4ﬁB S

20) = 3 - /\)@a S0 0.

soslitverolo

oL V[@feg[ @Lu,l%

ALGO - licenza d"uso crea tive common CCBYNCND - www.algoritmostem.it




memw, Ll U Jar (7[‘1
&[—:—i B —A cOm QZ'A—>B bl voea

Fof =y fof*= s

Q[ bufer i e A= n£ 1‘u4‘e,i44\fQ/

WBMA&ML@&\@MX%Z | 77/61

7\]2 - AX% —%A P\ofeASQw &%@Q/ W cowPOwewfe,
W‘Pa: Axs — B (‘5\’936330»& vl seconde aampouy&

LSRuA kRO ! In
\i@,‘%om T(\Y%,\(‘yj & /\C

EE <2 \Yl*z;;, G 9
Rosfatonasoegds od A <A | L, |

% A

|
A Se. Ot: idA/ O[ e mwmensglone o A A

S =@, f 7 protogensdo d @ odl A
Loudtome  cocn thecisllen

. 1 & AeX
(P)(,A—»{O/i} %GA{O&e%éx




PRNCPO DI INDU21oNE (jg)
Pn) PO PN RO ML Yne N (w;m)

o 1
’”&%\m R By :4\> P@\S Verew Y 1 2ne

o [Ynne (Pe) > Po))

ESEMPIO !
i ~ — WV Nl
Ph) = G sowwa di pund nell & =
AL Ne=A PO LZ 4 ven

2.

PASSO Yusa Ph-) — P

SUPOUA sie vAR @Q\-s S N N _@-1). h
2=

QQ\B = P@-) 4w 1(“_,’2'“ +W T

_ Wentan _wiwen _ nfntd)
_— T |

2 2 .

ESEMPIO !
’P@) = & opmwa du s s r\e/X//v\ ispori T N

ST No=z=A = P@-\ri:f’ Noo -
Pawo s Ynri Ph-) = Ph)

P@“% = A4+ 43+ --'Q(\—\> = V\-\)l C»OM@V\-() 0 - Mo
VWA WAR (Y\W‘D-“"—J
D(‘ﬁ\\t/f+2,+?>+.,.(2¥\-l)—l +[2n-\)
~
Pln1) =@-1)"

Pl = @)+ 201 = Wopruwh por = 05



PRNCPO DI INDI2 i oNE (j_[)

Plu) pwopssore JneN (v 200

oLt Nandaa: = POy e
“;‘%‘DSUEWS:‘,A N nyne (\M No<tnen /\PG’,\)) =» P(n)

Md\w&o;u ol ywwery pruo

~



FUN2 0Kl BINATUAE
oy +5 ol
@)PERA%«OI\)% amfemﬂr) fwmf}m@,,a;{:{;o

%‘_ (o) € AxA — O[(@,@)Qi% ek 55

N3 :@/lﬁo> c AxA — axlb eA

AF\?M SNV IN B UN 99(062\»\ wﬁom/ @,b)e ArA

QL SOAL UM QR N0 € A

I\ SEME BDEUE PARTL divu Tudew
B(A) = X | X SA) 4— Sohoiugleny oluplvd ]
es: A :{Q/,b} js@\):{qﬁ REAREN ,{m,b}}

N — ~ ~_~—

7 A7 i
YR %\M#[A‘{'DM A

vouo<xO

ALGO - licenza d’uso crea tive common CCBYNCND - www.algoritmostem.it



