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pral - L ANR] vPLA0B]
» dhenme:

UkR1tomdo Ao ded. S <
PLAY =Pl AIB) PLB) + P AalB) PLB)
AP EAR IR PLALBR] (4~ PCS]) .

TInltodictamo Q. on tecstme, )(x,o.c\,\'\'. coParmente

whle megh e,sb%;m,enh o ot %asl.



TEOREMA DELLE PROBPABILITAT TOTAL]

St (2, b, B) uno spatio o jrobalelitere
Ba,.., By wne cobleriome Knute di evewn oi /b
o due a due thwmpaktnll tabk che:

) PLBLl >0 t=4.., v

M.
CL) Q = U B
L=Aa
Alore ¥ Ae /D st ha:
, ™.
PLAl = 3 PL AB:] PLB:
k=4
DLMoS “ONne
A moht che
A= QQOA= (U BLOA = U (Anab)

AND. sono \nwom

pattista poiche sclioinsem: 4 B,

Ao, :

?E.ﬂz?[.b (Aawd) L ?—L"[A“%‘-—l |

3

I} Pr,& %\,3 P[BJ} .

-

dalle def. dn M.c.
089, : I AeoremQ € Vo A m=00.



Tcoreva  fomasilTa  TotALl  ( greko)

Q.
ANB
An3B, ANB; ™
ANB, c B,
AN 33 c Bs
AoB cb;

By, ... , B d.is%ﬂwu)c{ a L a

—b (208, (ANB),....., (AOBm) & L a2 disguund




Une dotmie. equivalente debo deb. d; b. condiusuaty
€ Mo REGOLpy DI HOLTIPLICALIONE :

PLANB] =PLR] PLAIR)
Porche PLANR) 2?0507, siha anche
9[&.(\?{\-—-@[‘%(\ Al=PIA]1 PTRIAYD
Pectoncto | e PLA)N>O, PLBY>0 (vale la:

PRIMA TFORMULA DI BAYES

PLALIR) = PLEBLALY PLAY
~ PLB)

»

Dolo ume Aeue di event. che Kicogeono Lo sfotio
compLome e dalo um eveado A, o sl pud chie
doas. anche QUale Aol Lo probohilde conds -
wouoke, du ognwno di quesk evenk  dato A

TEOREMA DI DBDAYES

Sta (2, A, P) ono s Ao 2 Ba .., B wuo col&xone
—S:(M'\Q- di evemh dl A o due a due mcwq\.a'{'(b&&‘ :
,L) PE_BL}‘;O L=4, ..

AN
i) (L= J B
L=y

, v



Alaa Y A e j"’;? Lo )?T: ?&3 »>Q siha;

PTRi| A) = PLALIBRL) PLR]
=

L PLAIBT) PLBg)

w

s
Dimnostcovione = FLAJ
St otheme suohvio opplicoudle Lo 4 formole S e/ %0
2 2ireande che pen 1€ teowviugp delle «.\.oba.h(&ﬂ‘

Lotall 12 deno muuoion c,orn‘,%oude. o PLAD.

. I\ leczems € Jero pA M = 0o,

E se. m?'\

> UM qiocetore dguewta. u Aowolo dbo. gueco dave si

altername L oo per %e/me.ee; s uwe € sueelo (Lo

roba e A Mincere in wa. preseuse. € ©.5) Lhalw
o e fo. kcoo\oo.\m&}:& & wncere. € pv<O. 5,

le weeseure oe i%em.e)h sono equ, huc:bc}riet,

Vo RITNO e %Logx;wjm\a. perde,

AQuak € bo pw\oo.\n'\(’ﬁo\- che & Trcipten sea q};e\l.o
dasonesto 7

D= Clow i en cusoueato’

D=" Owuper ougthe 4
\| - 4 WQ&‘\}‘Q‘\L \Ana Co z

'Y 41'/
e oadecatow henda



Por 18 ¥h. dele p. otalls
P(T)= P(TID) () « P(V I D) P(BD)

el

= | A- . - N
CA-p) %ﬁ-i%’—?i_‘%?

Per R 22 {-o*cmo\a. A Bmde/;:
P(DIV) = P(VIDYP(DY  (a-p)- A
e ol - . = -2-(4—'?.)
|

R R )

4

s Jn >
» Jn xguale pus emen hoswiesso do. L counaly
A B cowlte Aersa (eobalilidor,
A peasmaele At cetretaauente
D Aesmele covelomente con preolahiludal 2
5

) QoL € o oS (.
2)
) Bewio on Argual cdueto , qual € o jrecbabibia
che  fprevengo dao B 7
A= B 5egm\.e. o\t ene da A Y
T m%ua.h krmvx&ue. da B “

C @ Qf%ua&.t coneho ?

Q) = PClA) PRI T P I®) P(B) +h. p. fofall

44+ 3.4 -3
¥ 4 3 B



PCBIO) =?(CIR) P(B) . %3

PCC %
) 3

» Dale 4 awacchine che frroducono pesti ol leltos:
Com bercantvals :

= 3 144, 4 Boyeon
'7.

AL =04% | 4y 202% , fy203% , pa=01%
4) Scollo. UaLa macowz\w. a o ed, eshelle a colo
WL fezzo , quak € Mo m&uh&m\ ahe wta 4 feboso?
2) Estollo uan  pevro @ vesio che € difetboso , qual €
Lo probombis che proreuga p. es. clalle 3%
anacchima, ¢
A=" peazo & %ai}éso"’

B 3! scella. gela t-esma meaccluiae ¢

g\:o“'&%\ zo¥oi ntese :_e‘o{u; (ymbo.!y\&JrQ mele. ncelte clelg
meacchiua
- produdione del besw ou ge%b&{
imdi MMOW&@

PC%L): A
4
POAIDL) s AL 1=4,23 4.
4
DP(A) = 2 p(AIR) P(RL) 4. p. tolall

=4
? % ('0‘4*0“2'? 0,3 0, 4-5 % = %-O‘:‘ Yo 0,494



2) P(BalA) = P(A\B) -P(Ba) M. A Bayeo
PN
%. P3

—
—e

%3 ~43%
%.01:{0/0 Q‘:!

-
-l

> St hanno B umne numercle wsnienenh’ opnums A0

patne L paline d: feliose

Vel C-esvma uwmwa « sono
Ao-t palline nen d fetose

Scefla v ! UWAULG O (R ed estiodo una FO.U?M—Q-;

D QUL € do preobahldd che fa palius e dsfatross ¢

2) et vuo palua < voslo dee € o feliose, qual e

Ao peobatmlide che jpoveng o ((p- eo.) dall fuwma

w5 Y

Al (2] 3 ry 5 |

1~-9 29 3-% 4-6 5-5

In’:\f&'x\r..wxem%c < sono AS Pa'»\'sn% IS %e.’«.so&e s BO.

— :31 doom. 4.
-»-»"Pm( D

. U
A=t ‘:;a.i.\'\.).dl s I8 %Q-&OSQ
By = 4 -esiowe wamalé

PLBL] = %



Sle-

\

]

PLAY= 20 BLAIRIPLRL] H. b, dotall

C=q
s 1) LA = A D& =4 5.6 - 3
L= Jo 3 S50 iog 50 ) —3‘ - vTE)
™M
( 2 Jd = m MH-’\))
T 2
2) PLBs|&] < PLA |Bs]. PLBS) . o Royes
PLAY)
s i
D PLAIRL)-POBR]
L2y
3 :
- A,
3 S
Ao
Im gewerole
P BrlAl = ;%3 ] %__. = X Kk=1,..,3
2, AD
re

0Ss. : Lm Yeramimi mom omodi'tl suoh dtoi ¢ B
MO eqQuh &)‘COEQRQL C ’f/5>l condidti Suatt ae '\)(’Al-g%&’l'%\'

del™ avento A mow Lo Sous bul C:‘&és



REGOLA DEL PRODOTO
Sa (R, A ,B)ono s.d p. 2 By, .., Ba uma coll aisne
fuiles o evenk L A : PLBan...OB 1>0 alle,

P Ban... ABm) =PTR]. P B2l B;) PL B, BanB] -
. P[ Ben | BaN..NBy, 4 )

"o S, )

Esemypio
Date on' uune, comtenente 10 pollime (3 newe, ¥ hianche)

St estee vue, pa.\\»w&., Al A.o.%;s-{-m. 8 200 colons, w
rimet%e mell s, Q.%%:_ur\ae.u.doﬁ\e- aote oue olelo
skeso colow .

Quol € Ao p‘co\oo-‘fswi ol. %\'R.QJ‘U\,@. ome  polliug houa,
on ognne de. fFtimi 3 daudadsve. ¥

Bl = eshavione balbdme meno ol -esimeo teudativo

PLBa0BaNDy) =PI By). PIB2[ B4} - P[Ba)BaNRa)



[N DI PENDENZA

Im gqevecale PLAIE) & divesa de PLAY.

Pacis , sapere che !'cuenlo B st sia \feu-&cu:%o , ool .
Jen di sobte do proba@dtE che si sta vedfrnle AL
DEE. : Se (&, A, P) une 5. di p. Due evenk A, Be A

st ducono INDLPENDENTL _ge-

P[AAS] = PLAY- PLE]

> Se AB e /b sono indipeudent w (R, A P, sono
%vxd}p‘eup\e\kx Ae.g, XQE/ A e B,

Vel}'\io\Alo.mo \ tu.o\lx,eu.:c\eu-\& &L A e B,
Poiche A= (ANB) UL (ANR)
e (A0 BB(\ (Aﬁ%):(f) (:e\-ls%tuw\'i>

= P(CAl= P[A(\B_] + P[A(\i]

TP
oo\

PTAO®]=PLA)-PL ANB) ‘L: P AY - pLA). PLB)
_ pCA) (4-eC®)) = PLA)-PLR)

(per eserdxio g ati 1 wst ).
con b wouata
53S. : Sie Aindipeudenis che o \vm'oo'm'&{-n\neu%ano

usode ber celcolare PL AQR) .
-p[AaR) = PLA)-PLR) se A B iIndip.

_eT ANR) = PLALR] P(R) e A B non indip.
dove la 2% & vallde 3&2&\2 borche PLARY ata defmto



1§

EOREMA

Sa (2, /b, P) vno 5. A . 2 ADd auh.
i@%ue.v\\\'l conal Lony O EQOUWNALENT,

A. PLAORI=P[A]) PLR].

2. se PL B8Y>0 =p PLALR)=P[A]

3. se PLAY>0 =o P[RAIAD] = PCR)

Dimoshraz one 1)
A=y 2 PLAIBY=PLANR) ! pran.ora

PC®) PL &)

= PLAY

2) |
=p > PLBIA)= PLAIRIPIR) I PrLAY BCR) =PL8)

3=s4  Plaad)= PCBIAN)PLAY = PLA) PLR)
3)

E<em PO

.foh(xo d-l:ﬁ dﬂ-d»\:

Se A=“_&-a/u. dxs‘;owi“
B =" _%a,u. A sol 4°dedo’
C:“*O&ﬂ :“

Dne se sONO 'mdn?wo\e,v\)& AeB® AeC, BecC,

Ny - {(c’-:) tt=24,.. Q@ ; 3= 1.,-_,%}
+*+.Q = 26

A = [cm) V(2,45 (44); (4,0 (46); (6,4) ;
(23 [ (3.2)5 (2,.9); (5,2);
(3w (35 (3,0); (3),
(&) (8.L) ;
(5,0); (6,3) }



A= 48

[T LA Q) (49 (A
£33 =0 |

= {4161 (29 (3.2 (3,4 (4,9}

8C =6
PtA] # A = A8 = 4
20 36 2
[o) =.ﬁ___.B = _6—. = A
P[ 3 ®*._Q 3 &
$C . gired
lc] = S— e T e

Ao ={ (4D (LWL (4 6))

£ AR = 3

AOC = {g‘e); (641 (2,3):(5.9); (34), (40)
AN =26

gac = { (1@

# 3nc = 4
- S P[a‘\] SL..
PTAIB] = PL A0R) - 5 _32 =4
- P L®) 4 B 6 2
Palc] = PLANCY - BANC 6 =4 # P[A) "o
P c) e C =)
?{_Mfﬂaf’\:&ﬁfﬂ - ¥BOC 4 o ?Eg} o
plel W C



0ss.: S (R, A, P) oo 5. . @ dak AB,C 4u

evenh 1 A, se A e (mdi?ehdeu\.e de Be da C

? .
=% Aé{v\d:\beudeuxe da BNC 9 No |

Ecempro
® iQhC;o 2 dﬂ-dx
Aot {(18),(6,0:(2,3) (3903 L):@

BR= " esca 4 Su "odﬁ-d&a = {(4.431(4,13'.@ (4, L);
~ (a:3) i (49}

C-"esa 3sul 2°dode = (4,9 (23); (3,%\;;

(5D (6,

AA=H4D=#%#C =¢
= =pLCl= & =4
?}\:A]- P[&F\ CAN ===

PLAIB) =P[A0B) _ 36 . 4 =P
P 4 ©
©
A
PLAIC) = PLANC) . 36 _ 4 =P[A)
Pty % 6
B |
P[A\bna}:*’[“"@“d . 36 = 4 #P[H).
4

PL3Nc]

w
()]



DEF. Sic (2, A, B) uno s. o A. TRE events AR, C c A

si ALCcone IODTARPSWDIENTT e

PLANRNcl=?CA)PLE) PLCY
PLAORT] = PTAYPIR)
pLAOC] < PLA]PTC]
PL 3ncl = P LRIPLc]

0sS. Se 3 evenk A B, C sone iwal pen deult | altaq
oguuwo 4. essi € Md;?eu.deu&e da qmw\?\m evearto
s\ wssa costeuine cou Qb ali due .

i:seo.g_?to 4

Dimostione che A e BULUC  sono wdl ?eu.c\eu{\',

plA0 (Ru] = PlAND) L (AnCY] |
_p[anm] + PlA0C] - PTA0RNC])

_PLAI P[] + P[A)PLCY - PLAY PLBACY
= P(A) {P[s'_\ + P[] - P[l’snc‘x}

- PCAT PT BULC)
]

EE.: Siond 2,4 ,P) ono 5.k p. e Aigoy Am (@) evenk in o,
Ad,..., An 3000 m’b\PGMDGU»‘i se
PT ACQ Ag) = PTAL] pC Ag) b L¥]
PLAc ANy 0 Al=PCA] LAy P(AK] pa ¢ #3

T#Kk
kgt

L.



033,17 Bventh. PI3GIVLET (o mdoHRATI AL o HUTUANE v TS

R e T

esclusivt ) NNON  sono event (LUDIPEWDENTI .

¥ A BeA d;s%.:un-\{ st ha AND=4d

= Pl AORY=O.

Se A e® —fossero inc\.‘};ehdev\\\'
pLANR] = PLANPR)

PCRXY PIRYI=0 =»® P[A) o PCR) =O
—v A ODP e levenlo impods rle.

=%



'ESe(c.n A noup%lazzowe




Dimostrow b feemula ;
s P(ALBLC)= p(A) +p (B) + P(O) + P (AnBNC) -
~p(ANB) - p(ANC) - P (BNC)

A B

P(Aod 00 =P((Aua)0¢)= P(ALB) 4+ plo) -
~p((Ava)nc)
=P(A) +p(B) - p(ANR)+p () -p((A0BR) )
ma
(ava)nc = (AOQ L (BNC)
P{(AaLB)nC) = p(ROD+p(BROS)-p(ANBNC)
Se g eveuk Souo mOU},QLbAf»'H
» P(ALBLC)= p(A) P(B) P(T) + p(®) p(C) +p ()
bew L
P(an®) = p(@)¢(®)
PLAQC) =p (M) P
P (BdAC) =p (&) PLS)
P (Ancn%}«-—-’?("')-?ﬁa' Bl
e a,QCCD@L;eu_Ao Si. SMewe



P(AUBLC) = P(A) + P(BR) + P(C) + P(A) P(B) Ple) -

~B(a) ?(5) - P(A) }DCQ - P(®) f(c)

= PO +P(B) [ A-P(cY) +
P T 44 P(HP(C) - P(B) -PCeY |

= P+ P(&) PCE) 4 P(A) [ (4-P(eY) -
- PR 4-?(an) |

= PCO) + P (B) P(E )+ P [ PE)- P& P(C )]

PO « P(S) PEE Y« P(A) P(E) [4-(®]

= P(A) P(RYP(CC )+ P(RYP(CH+P(C),



Esasubo

T vue ?o?o\aa.ame . 8% /fuma. %iaard(e (=A)
$% ¢ sigan (=B)
5% " eulawle (=H/NB)

Ce»\co\a\t a 7% & di NoN fome me %\%an L %\?u—tk.

?CAUED= ?@gfp(es)-?(fxna) fona sgakelle O wgan

= 0.98 +©F «0.05 = 0.3

(X0B)=4 - P(ALUD) =OF =v30%



E seraiys

1) T bews freodot da ume coda mmacchiaa,
posseno aver 4 AbC i diteli Dy, D,
St sa
PLD;]=0.4 presenta de? primwo difeto
PLDy]=0.8 assewa det secoudo dfebo |
P DinD,]=0.04 memie & eubravme i difoW
Coleolore o preobamltd che 1€ bexto serblo
mow obke aloum difelo.
Devo o€ colelors ?Eﬁaﬂ.ﬁb‘,ﬂ.
P[D]=0.9 - P[Dyl=0.2
Pee o n@(s;o{n A addimeny
PIDLUD ) = I D)« RPT™] - P D, OB, |
= 0.4+403 ~0.0o4 = 028
Le%%e . e ‘Rorgan
PL De N Dy) = PLDLUD,) = 4 -P] D4uD,)
=4- 60489
= O ¥4




Colelanr Ls ’P‘Lo\oah‘\et‘ﬂt di oltenare ALMENO
(# esatamertel) 2 numen uauaeﬁ

-Q=}i,-_.,8j per  4° Loncio
(olnN ‘§>S<&'\H\QL = 63: 216

CO% %cwd\eon; 2

4) ir g J=4,..,8 (=4,.,C £x6 =36
Q) A-Ii- n {3 i
DJik “ " L
= +ctale

= 30 + W «3C =09

= p= 498 . 4 non\labeu.ei
1c 2

I\ cose AL] cow J=A veuwe codale w 2)e w 3)
pexd(; dolale = 26+ 30¢30=96¢

R = 9 - & ok!
t e 3



I bam: slier de Hérd
I wrobfami det Cavalier gde 1S

( grocatore d! axrorde )
oholesk o B Fascod (1623-4862)

4. Taovare ®© buy biccolo uamere imdero m Aaly el
Jdongioudo o volle 4 DADO, An xr,e\oc\\.:a’m.‘ oo
overe alimeno un S Sia Magleids At 4y ;

2. Tovare & Bl Pcolo numero nkevo M ale e
Aoncoado o velbke lbﬂ—b\;,Qn B‘Zb\aa.keﬁﬂ\ ok

aeve almeuo wm (6,8) a oo agan of A .

4. In un s:ugoeo ondlo
‘A::{_‘are. ~
PLAT= 4 ?[5«]=-‘§
B = abmewo wu 6 in m fLoned
B= Messon 8 v M fengd

- _ -,
PL®]= %.%_. 2 - (23

W
e \roek-e

P(&] = 4 -PTR] =4 ‘(% )*‘m

Toousve ™ ° ?[.B-.\>§.

s (@)Y



"
o

e (@)
m=2 (2Y = 0,694
=3 (%Y = 0,338
=l [%)“‘% O, 422

=» ?[B:E{?: 0,518
M=l

2. In un lawes di 2 ded)

A= Zave (G;:G)
P Al = & . PTA] =232
36 3c

B = admewce un (§,9) ™ @/QOJ\C\
B = nessun (§,8) in @.Qm\c(

PT®] =(3_9 )’""

36
P[ﬂ = 4- (%’%)

. - g \™
Taovare o - P[b‘j>§ » 3%%) <%

ma2y (Y% 5L = FLEIT 063

m=25  (33\®¥, 5,3 =v P[Rl= O.54
- 36/ T



5;%%%&0

Dalo. on® wwd eou ML pallive: Smere e & hicusclue .

2\ eﬁmﬁm L palliuwe .

Qual e Lo Bfwfm‘v'\w che mauo 4 houce e 2 vre
Lo 1 opapzione avnene su AL,

poV=2 p(®= g

Ala 32 etorione le palli ne aswe 20 (5 hloudie ~Snore
Oppure
4 nexe - & hroudas

fo p due oo 4B eiV = (4B-1%) o (4o-18D.

AN B ,6 + ©.2
P,u; u Jo
= e,
A

{o spoo o paucha A0 M = MO eluved bl epu! pro
PPN

ExB =20 cogl ncow lAa B € hous e la 2 € nero,
B =30 4 % NN W e %t 4 0 Llauen.

20 «30 = &
A}o AL



:‘-‘-—seﬁu}a“o
Fn ona scoto®e o sswo:
5 4rousistoe edt (=R)

| 20 € d.(%eﬂO%\ C:—.Zb ,g-‘)h‘a‘.i(S\Lmﬁ-o &au. U s:o‘ e
| poL = )CoMbﬂ‘\L.o)

35 ' boow (=3)

Scd.%o a e on usstee,
Qual € Jo ol MRt che sa lboomo se intsialmene
Jontisuo .

Iu bolale cuo 4,0< o R
35 (bt—B)
. , 20 P
Stazo de%\» ek Y. doto: 35 <
. 4S5 B
= &% =95
A = /%
P(BIR) =P (BOR) = P(®) = P& ._*° _25_35
P(R) PR 4-P®) 4.2 *° F



Eserczo |
Uno studeute /No(’%e aw Aok (4%\?0 a A«z‘aom&due 1 &a)
fakmﬁn%&&.df%muwkzﬁlhtW\mmed.E ore

_DOP ‘h:zqua.dm & st o otudeunts mon ha —{s.ux'co L knt
Sual & v pobalnbdar che fo shdenB vilizxi £

endera 7
Ay = {,Qo shdeul® couclude @ fest v mewo df Je,
XS ]

B = {20 sholude usa A'sw mm},
.

?CB}:P(;\,‘):']—'P(AA\):{—(}) =
A=A 9
-.-{ o lunp ¥4 d' e Lo slvdeute nou ka ‘ceuwua:b}

e lesk
A

p(8l Ay, )= P(®O Av) - P(® . _§F
P(A3) A-P(A3) 4- (1)3/
4=

i

blw

A
=08

- 2 =

s



Esewkg\o |
In one yesie a .sosle muekiple m Lo shvdewde
coucsew Lo iposle e (obamldsl v | wudevius.
Lo \GS\pos\u co ,P\pboh\&b? A=t .

e kﬂO\Q ol LedoVuaar | & dponde covrettamente

on

Qal € ko rokabedel esudigicuots el sopesse
lo wepste ad una dowsude o ew £o s gposho
A= {&:o.%\;\e Lo s posta c&«us\&—_}

B= {sa Lo sshosta §
e P(B|A)= P(AIB) P(B) = 4

A PLA)
~me
PR = p(ALB) P(B) « R(A D). P(B)
u i\ 1
TV A A
=b + (A=)
o™m,
mp -
Ae p=g ) Mg M;S

mumere delle
aferuahve



E sempo

Un' assiaocatione pause che la o pola Zeue possQ emua
soddansa he peLssue twdiul e mow tucdiad & }f\,ovocou,
Wo deuty
Dah : o T (tnchur) hea JY\ wedeuwe ' un auuwo eoun
h=od
.{ NI (mew achiwi )t * “ a a H
t\iz O.&%
.; 0% e Po‘;o\aas&«e e tuckine .

Qo € bo kfcobab\b:\"at che un wavo assiamato glbma

on tnccdewly U on anwo ©

A:{qfoexe on thadewde W uw awuwj
’b:{e/eew, mcmu.n,}

PCAY = P(AID) PR+ P(ALB) P(B)
P(BY=0.3 ; P(B)=0X

P(MIB) = h,=0.4 PCAIB) = p,= 0.

= P(A)= 0.4xO0.3 + 0.2 r0X= 0,90
apycx.dreu.a,m al gesrppo 'I?
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