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H a;uk)Ed;q rov ({3) dvw mi017~ a;rAJj (;raQaAd:iiETat ywd anwrdrw 17 
c:waywylj TIJ~ ivvow~ Tlj~ avvtfxc:w~ T1J~ meavorqra~ aTJJV onoia Ot'V 

ixov.ur avacpc-Q&d). 

As 001J~LE eva nagaoEt,y~t,a vnoA.oyLO~WU m8aV01:1ll:WV wxatas ~lE'ta­
pl\lllllc:; owv ~me; flVat yvwoni11 OlJVUQTllOll xmavo~nic:; TllS· 

H ;roaonJra dulw ( ae rovov~) nov e:iie~eQya~erw ae pw [3aQ()w AEL­
rovQyia~ iva c:},awTQL(3do JTEQtyQacperw an6 pta rvxaia ,uew.{3Ar]T1J X 
,fiE OVVaQT/]01] XaTavo,wk 

l 
0, 

F(x)= x/6, 

1' 

-oo<x<O 

0:5x<6 

6 :5 X< +oo. 

H ygacpLXll nagaom011 111c; F cpa[vnm 010 2X'l.Ua 5.2.5. Ac; C\m)~tf 
Jt<bc; ~lJWQOU~f va vno/..oyioov~f m8av6-r11-rfc; nov acpogouv n1v n1xaia 
~lfWpl\ll"tll X ~Lf pa011 111 ovvag-r11011 xa-ravo~uic; "tllS· F. 

F(x) 

0.8 

0.6 

0.4 

0.2 

0 2 3 4 

~x•lp.n 5.2.~). 

P(x :S 7) 

5 6 7 X 

I-f ovnipn]UIJ KUUIH!JllJ<.; F nJ<.; Ljl. X Tot' Jlapm'it:f)pmor.; 5.2 .. ';, 

: (( l H m8av6-r1Tta 10 EACUOLQLpdo Of ~ua pagC\w va mE~fgyao-rEi 10 

rro/..u 3 -r6vovc; Eivm 

P(X :53)= F(3) = 3/6 = 112 

xm 11 m8av6n1w va EJtE~EQyao8£L o£ ~La paQC\ta 10 no/..u 7 -r6vouc; ftvm 

P(X :57) = F (7) = 1. 

Enim1c;. 11 m8av6T11-ra va Enf~fgyao0£L of ~ua pagC\w ALYOTfQO an6 3 
n)vouc; t:ivm 

P(X < 3) = F(3 -) = 3/6 = 1/2 

193 
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X at 11 m8av6nrra va EJtE~£Qyao0£i 0£ ~lLa ~UQ(')ta Al y6-rEQO wro 7 1:0-

VOU£ ELVaL 

P(X < 7) = F(7 -) = 1. 

( j)) H mfk1V01:11w w EAO.L01:QL~Eto o£ ~na BaQcha va EJtE~EQycwcEl n£Qta­

o61:£QOU£ ano 4.5 1:0VOU£ ELVaL 

P(X > 4.5) = 1- P(X :S 4.5) = 1- F(4.5) = 1-
45 

= 0,25 
(j 

£vw 11 mOav6n1w va £Jl:£~£Qyao8EL o£ ~na ~ciQI'JLa JrEQta001:£QOU£ ano 6 
TOVOU£ ELVaL 

P(X > 6) = 1- P(X :S 6) = 1- F(6) = 1- 1 = 0. 

H m8o.v6T11Ta To EA.moTQLBdo o£ ~na BaQcha va cnE~EQyaoTEl rr£gto­

ooTEQOU£ cm6 2 xm w no/,u 5.5 Tovout; Elvm 

P(2 <X :S 5.5) = F(5.5)- F(2) = 
5

·
5

- _2_= 0.583. 
6 6 

;,, } H mOavoTJJTO. 11 noo61:11Ta nov Oa EJrESEQyam£i TO EAO.LOTQti)Eio OE 

~LLO. BaQOLa va ~ll1V ~Em:oaon TOUt; 5.5 1:0VOU£ 6EbO~lfVOU on ll&11/;Errf­

QO.OE cout; 2 Tovout; dvm 

P(X :S 5.5 I X> 2) = P(2 <X :S 5.5) 
P(X> 2) 

F(5.5)- F(2) = 3.5/6 = O.S75. 
1 - F(2) 4/6 

Ano TIJV llQommJ 5.2.2, n)xoA-a JrQOxvnTEt on 

P(X ::O:a)= 1-P(X <a)= 1-F(a-) 

P(a sX sb)=F(b)-F(a-) 

P(a <X<b)=F(b-)-F(a) 

P(a :SX<b)=F(b-)-F(a-). 

P(X =a)= P(X :Sa)- P(X <a)= F(a)- F(a -) 

A v '7 F dvw xw aQtOTEQa avvc:x~c; aro a, TOTE F (a-) = F (a) xat c:no­

,Ltivwc;, OTIJV nEQtnTWOIJ avn] 

P(X=a)=O. 

EnimJc;. on7v nEQtJTTWOIJ avnj nQorpavwc; ixov,uc-

P(a <X :S b)= P(a <X< b)= P(a :S X< b)= P(a :S X :S h) 

P(X ::=:a)= P(X > a) xw P(X :Sb) = P(X <b). 

A v 'l F oTo m7.udo a (~Ev Eivw aQtaTt:Qa ovvc:x1!c;. ToTE ow mJpEio 
aVTO :iWQOVota~Et aApa [oo ,llE 

F(a)- F(et -) = P(X =a) 

(BV,WJBciTE xw U.( OX(J},ta JWV xava,llE aw llaga6Etypet 5.2.1 ). 
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l _vl' 
f(x) = P(X=x) = 

0, 

Ental]~, av F 11 ouvagn1m1 xawvo~n1~ 'Lll~ X, 8Ewgwv·ra~ (XWQL~ [3/ca­
~ll Tl]~ YEVLXOTllta~) 6n XI < x2 < ... < x,,, ngocpavw~ exou~u:: 

k F(xk) = P (X-::; xk) = -, k = 1, 2, ... , v. 
v 

A~ 00'\J~U: eva nagaOELY~ta O~LOLO!-LOQ(/)11~ 6taXQLtll~ L-1-L· 

l !up<ztiEtypu :·>.:\.:\. LEpta JW .. (!rlOa. 50 :Jr(!Ot'6vrwv vnaQXEl iva cAaTTWftaTlXO. Ta :Jr(!OlOVTa. 
EAEYXOVTat TO iva f.lETa TO aAAO, XWf!l(, EJlavaf:)W1], WiXQt va f3gcf:)c£ TO 

cA.arrwfto.Ttx6. 

A v X 11 tuxaia ~tna~A1]Tll nou Excpga~EL wv agt8~t6 rov anmwu~tEvwv 
c.Myxwv n:oocpavwc; exou~-tE 

Rx= {1, 2, .... ,50} 

acpou yta va ~gc.8d w EAanw~tanxo n:oo·iav ~-tnogd va XQELao8ouv c.ttE 
evac; ~tOVO EA£YXO~, ELTE Mo, ... ELLE JtEVllVta. 

EuxoA.a ~JtOQOU~E va OEL~OU~E on OL ouvate~ tL~lE~ t11t; X dvm LOO­
n:t8av£~, Ol]AaClllOtL yw ... xa8E X:::: 1, 2, ... , 50 dvm 

1 
P(X=x)=-. 

50 

H X cno~evw~ c.[vm ~na owxemj OftolOflOf2cp1J t.~t ow R.'< = {1, 2, ... , 50} 
~E ouvagtl]Ol] m8avoTll'W~ f n:ou EXEL tuno 

1 
50, X= 1, 2, .... ,50 

f(x) d(X =x) = I 
0, X of= l, 2, ... , 50 

f(x) 

160 ---- ----- ----- ---- -------------

0 2 3 4 50 

~X'1lla 5.3.3. 
H avvapTIJOl] mfJan)TIJ'Wc; Tl]<: OjlOU5J.IOfJlpl]<: l)WKfJIIIjc; T.p. X 

J.IE R, = {l, 2, ... , 50} 

X 



LlWHWVOU~Uo on LO word8avo i:(JJV ()uvanov i:l~LWV i:llc; X anobEL­
XVUETaL EuxoA.a av 8wQllOOU~tE ;;a EVOEXO~tEva 

E;, i = 1, 2, ... ,50: arov i-aro E},t:yxo t:mUynm w danwpanx6 neoi"6v 

XaL nagaT11Qll00WlE ( acpou swnl80U~LE xm 'tOV n-oUa.nA.aawaux6 
f ) ' TVJW OTL 

P(X = 1) = P(E J = ;O 

P(X=2)=P(E'E)=P(E')P(E \E')=~--1 =-1 
1 2 1 2 1 50 49 50 

P(X= 3) = P(E'E'E) = P(E')P(E'\E')P(E \E'E') =j2_· ~- -
1 

= _1 
1 2 3 1 2 1 3 1 2 50 49 48 50 

P(X =50)= P(E;E~ ... E;
9
E 50)= P(E;)P (E~ \ E;) ... P(E 50 IE;E; ··· £;9) = 

=j2_-~ _1_=_1_ 
50 49 1 50 

'E;;m, 111tt8av6;;111:a yta va ~QE8Et TO EA.anw~tanx6 ngo'(ov va XQEta-

o8ouv 
(a) axgt~wc; 12 EAEYXOL Ei.vm P(X = 12) = f(I2) = 1150 
(~)to noA.u 12 EAEYXOt dvm P(X::; 12) = f(1) + f(2) + ... + f(12) = 12/50 
ll (~E XQllOll tll£ ouvaQtllOll£ xmavo~nic;) P(X::; 12) = F(12) = 12/50 
(y) JtEQLOOOi:EQOL an6 30 ana OXl JtEQLOOOU:got aJtO 40 EA£YXOL ELVaL 
P(30 <X::; 40) = f(31) + !(32) + ... + !(40) = 1150 + 1150 + ... + 1150 = 

= 10/50. 
ll (~E XQllOll 1:11<; ouvaQi:llOll£ xa;;avo~uic;) 
P(30 <X::; 40) = F(40)- F(30) = 40/50-30/50 = 10/50. 

Tta n-ow n,w] (1] upi~) n7~ am.et:ga~ A. > 0 17 avvaQTYJOll f ftE rima 

1 ( A )x f(x)=-- -- ,x=0,1,2, ... 
l+A. l+A. 

(xat.f(x) = 0 yw x ot: 0. 1, 2 .... ) trcavonoud TL<; txavi<; xat avayxa[Ec; yw 

,uw avvaQTYJOYJ m(}avOTYJTa~ u)tOTYjrEc;. 

An ri v nz rnz: rw va dvm ~ua ouvagn1011 f ouvagt11011 m8av6;;r11:ac; 
bwxgmic; qt. agxd va ELvm ~111 aQVllLLXll, va naigvH yv1ima 8ntx£c; 
u~£c; OE £va agt8~t~Ol~O UJtOOUVOAO 'tWV ngay~anxwv xm Ol i:L~LE£ Lll<; 
va £xouv a8QOLO~W LOO ~LE 1. 

IIgay~m:t, 11 f na(gvn yv1ima 8Enx£c; n~£:; oE agt8~n1ot~to unoouvo­
A.o i:WV ngawtattxwv agt8~tWV acpou yta xa8E X* 0, 1, 2, ... ELVaL f(x) = 0. 



jSlu S~nlu9rtD()1lt lwltl.or,Mrw ltl. gJino~JiJmrtr( rJtt 1Dl.J31.1D1tD Drt 

S]iJmX A Slu S~uiu 5lw~ni Stu (,tOlimA.O"{Ol£11 01£961 Di\} 13AJ9 Smi ]1D1A lnl 
-Jo~toX nonJnlqlmAp P8110'(oxn 11o1£ tton19ou H ·(x)2 =A Slu Sn1lw;>"-
-ne1u stwtuOJ?AI1D Slu <;HimA.o"{Ol£11 Aow S3woxo11q Al1o~OJ?lfl1 nA poomi 
51mt;tmA3 'SoAO"(I)-3 mx S~tAncboau mAp S~utt"{I:JD131i 5n]x:>X111 S~maxmq 
Slwlu6J?A11D S~l1i11 Slto?li Stu (,totimAo"{Ol£11 Sou901 o S9111n 11<;'0DU 

YO= £"0. I +co. 0 =CO:?= (X):3 

r=i\" 

o=i\" 

1DA13 tninlLD3li LtA31ii101Lt'l Lt 'SmA31iou3 1nx I I I I -') I 

'co j = ( i\" = A)d = ( J)-1/ 

'L·o 

mAp A Slu Sn1lu9AD81li lwluOJ?AI1D Lt 5mA?1iou3 

£'0 =(I = X)d +(I-= X)d =(I= A)d mx L"O = (O = X)d = (O = A)d 

31i110X? 
'X Slu Smlu<;'AD8llf lwlt10J?A11D lu SmAC!JlOliOTilDltoX 'umiAJ?OU 

·(I =A) d mx (O =A) d 'Slu Mfllin Am1 
SlwlAJ?d)li3 531lU<;lAD811£ Su 3rli10D]AO"{Ol£11 DA 5mA?1iou3 13li?OU ·A Slt1 
Sn1lu<;'AD8llf ltolu6J?AI1D Lu 31il1o~]omAA DA 131f?Oli (A) :3 Alt1 31i11oo1A 
-0"{01£11 DA 3lli10D?001fli DA DlA '131£ 3ll110X? DOC!11 lOX?li DD<;l lLDJ?I:J 3lt\l 

·{I 'ol ="'u 
mAp S~Ancbool£ A Slu Ac;rniu Aqnni\11<;? Am1 O"{OAQ-D 0.1 ·zx = (x)2 =A 

S~ult"{gmJli Sn]DX111 S~moxmq Slu ~niu LLD?li lu J1iJ?1Ltz :lt n 1t L ,t p u v 

·r = x 

o=x 
I-=x 

·c X):? rtlu :nir;nltz 

·z·o l 'co = (x = X)d = (x)f 

TO 

::ni f Smlt1.9rtD()11t lwluor;ww rmc {1 '0 'T -} = x N 
rtrmi11. ft(f)l.IJMtfl oyortnD 3Ji lultyr1o1.3li omXrtl. lt:LJiJxmn X ({)1.0':7 . i ! . r. c nr! 

1
\! :-!(l) Jd n I I ,~ I I (j I / ~ .::J.1 -' ,...., d , 

·(z X):3 AU1 3li 
-110D)AO"{Olfl1 DA 31li)-0001fli S~u miA13QJ?ODlf <;''{liD t;t"{Olf DA? 311 31it;toq 5\f 
·z X= (X) fi '~tqD"{ltq mwg, ·fi 31i 31i11oonog1i11o lt1 Sv X Slu lwluoJ?A11D 
mAp S~Ancboou D]OliO lt zX S~ult"{I:JD131i 5D]DX111 Slu lpiu ltD?ti lu 3lil1oo 
-)AO"{Ol£11 DA 31lQ-0001fll DA 01i1o~toX 1)-"{01£ 1DA]3 119 3TIQ-OQ D8 'X S~ult"{g 
-D131i 5D]DX111 Snni ltortmitJXDI(I Lu DlA 3lli10D~t"{11i ne AD19 'nnA13QJ?OD1£ 

:J:-lili 10 \))(·Jill ~Od3 JA.! .V 816 

• 



'Earw X rua OWXQlTll rvxaia J1ETa/3A1JnJ ,UE OVVOAO Tt,UWV 
Rv = lx1, X 0 , ••• ,X .••.. } 

~\ - 1 

%at OVVaQT/]01] :m()aVOTIJWs f. Fta onota01JJTOTE nQf1Y{taTL%lJ OVVrlQTlJOIJ 
g TIJS X, IJ !tfOIJ rlf11J 7:1]c; 7:VXaia~psra.{3AI]T~c; g(X) OtVETW wr:o TOV n\no 

E [g(X)] = ~ g(x)f(x) (5.3.1) 
'ER\' 

Eq:oaov 17 aELga L g(x)f(x) avy;..:AivEL an6A.vw. 
xERx 

il£v xglvou~L£ ox6nt~to va owoov~L£ n1v an60£L~11 TllS ng6-ra011S· L11~t£LW­
vou~L£ ~LOVO TO Eslis;: o·rav 11 X nalgva Tl~lll X TOt£ 11 g(X) JtULQVEL Tl~lll 
g(x), £JtO~tE:vws;, o tunas; (5.3.1) ELVaL cuA.oyos; xm ava~t£VO~t£voc; av ox£­
cpOou~L£ tllV E[g(X)] we; wv ow8~tw~t£vo ~£oo twv n~wv g(x) ~£ ~agos; 
yta xa8£ g(x) t11V m8av6t11Ta va JtUQEL 11 X t11V TL~l1l X. 

0 aQL8p6c; rwv ngoi'ovrwv nov novA.aEL ,uw EJrLXEtQ1J01J aE cnrianuw : : '.:f)ui 

,lllw; E(3oo,u6.oac; dvw ota%QLT1J rvxaia pEw(3A1JT1J, iarw X, ,uE avvriQTlJ-

017 m8avor1]Wc; 

f(x) ~ P(X ~ x) ~ \ 

0.1, x=O 

0.2, x=1 

0.6, x=2 

0.1, X= 3. 

'Earw on ro xiQooc; ana TIJV nwAlJOlJ Evoc; JTQoi"Ovroc; dvw 200€ xw 6u 
ra nayw E/300!-WOW.ta i~ooa Tl]c; EJrlXEtQl]Ol]c; dvw 100€. EvotaqJEQO{la­
OTE yta TO ava,UEVO,UEVO E(3oo,uaow{o %EQoOc; TJ]c; EJTLXEiQIJOI]c;. 

An ri v r 'l iJ 1;: Etvm cpavcg6 6n ng£na va vnoA.oyl,oowu: t1l ~LE011 tt~lll 
t11t; tvxai,ac; ~t£w~A.11L1lt; 

Y = g(X) ~ 200X -100. 

Ana tov tuna (5.3.1) £xov~u: 

E[g(X)] = L g(x)f(x) = L (200x-IOO).f(x) = 
xERx xERx 

= (200 . 0- 100) . 0.1 + (200 . 1- 100) . 0.2 + (200. 2- 100) . 0.6 + 
+ (200 . 3- 100) ' 0.1 = 240. 

Ll11Aa01l, t0 ava~tEVO~lEVO EpOo~taOtato x£g6oc; t1lt; £JtLXELQ11011t; dvm 
240€. 

IlagattlQ~OtE on 11 E (200X- 100) unoA.oytot11XE anEu8dac; ana t11v 
xatavo~n1 n1c; X xm xwgtc; va XQEtaa8d va unoA.oy(oou~£ T11V xatavo~lll 
ttlt; Y = 200X -100. 
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'·;--

, '. ~, C I ·, 

:····.·:,-:L'. 

Qt; £va CI.XO~lll :rragabELy~La £<pag~toY1lt; LOU TlJJTOU (5.3.1) at; b01J~l£ 
:n:aAL w naQaoay,tw. 5.3.11. 

E(X 2
) = (-1)2 

• 0.1 + 02 
• 0.7 + 12 

• 0.2 = 0.3. 

'Emt. 11 E(X 2
) u:rroAoytoTllX£ xwg(t; va XQ£Lao8£( va u:rroAoy(oou~L£ TllV 

xmavo~u1 Tllt; Y = X 2
• 

E (aX+ f3) = aE(X) + (3. 

X X X 

E[g(X)]=E(uX+f3)= 2.(ax;+f3)f(x)= 2.axJ(x)+ L,f3j(x)= 
i= I i= I i= I 

X X 

= u L xJ(x) + (3 L f(x) = aE(X) + (3. 
i =I i= I 

H cuxoAta u:n:o/,oyto~tou nlt; E(aX + f3) f!E al;wnob1011 LOU Tunou 
E(aX + ()) = uE(X) + (3 dvm :n:gocpavllS· At; 6ou~t£ :n:O.A.t w lla[!r'uby­
,LU15.3.12. 

6Ja VJTOAO)'lUOV,llE Tll ,LIE0'7 TL,WJ T17c:; 

Y = g( X ) = 200X- 100 

H ~LEOll Wlll TllS X ELVCI.L 

E(X) = 0 · 0.1 + 1 · 0.2 + 2 · 0.6 + 3 · 0.1 = 1.7 

£(200X- 100) = 200E(X) -100 = 200 · 1.7- 100 = 240 €. 

H nxoAou011 :rrgom011 avacp£gnm OT11 ,UEaJ7 ilfllJ )'QU,UfWWV avv­

ovaa,um! (JIJVU.QT1JUEWV OWXf!I.TJk rvxaiac:; ,UEra{3A1JTIJc:;. I1agm11Qll0t£ 
on toXU£l11 tbLOtll'TCI. TllS yga~t~Ltxcrnp:as. H a:n:o6£tsll ELVm JI:OAU UJLA1l 
(bELT£ tll O)S a<TX1101l). 

'Earw X f.lW OWY.QlT1J rvxaia JLETa{3A1F1J Y.at gl, g2, ... , gk JTQU)'JIUTLY.Ec:; 

avJ'aQnjm:tc:; rqr; X A v a 1, a 2, ••• , ak JrQUJ'fWrtxoi aQte,uoi, rou 

E[a 1g 1(X) + a2glX) + ... + akgk(X)] = 

u 1E[g1(X)] + u2E[g2(X)] + ... + akE[gc(X)]. 

\ 
/ 



,\ 

·8oo·o = ro. cm·o-) + 8·o. w·o + ro. £o·o = (A) fA':{ = C03' = }.11 

1DA}3 S: S~tXOl.3li Slumx 

r 

800"0 = 1"0. cz·o-) + 8"0. w·o + l"O. z·o = (x)fx ':{ = (X)3' = K1f 

mAp v S~tXOBTl Slu Lwoq<;nm ltA3TI9A3lix:>Ax:> H :h D ll1 <t 9 u v 

.'31DCJ(,M3l.C3 D() ~1X013ri TJ10U 3~ "0["0 '08"0 '0£"0 vX101D]litD 1DttJ3 'SliD 

-3rD~< 'Sv1lll9ri1DDlD 'Sft2nlUJ?tLTJ flDDlDJ?lD'X 3D ]3()38g TM Dllll911D()11! 

li 'vpiotLO'X10 ~till mJ "%E-'% 1 '%E 1Dtt]3 TJtt vX1alnp~tv ,138ouri 'fl rrun1 

'5ftXoB1i 5llyyJ? Svni A ltnoq9uv H "5ltmrhr; ~ Sml119riwmn 'Slt2mUJ?rtV 

flDD1DJ?:lD'X .'W J3()38g 501.? 0113Ji9X83 01 DJriOrtO'X10 fl tW 01. 31i vt{oyJ?rW 

"\; r ·~;·s· nrL\J:-J~EJdn! I '%OZ-ft %I '%0Z 1Dtt}-''1 Dtt J38ou1i 'v (f)lDJ '5~X0131i 5vni xLWOQ9l!D H 

·SDJllOAOXlO Slt1 oa<:lx 01 91£D miA.13qY;Jamc 
oeaowxn 01 SltD]l£3 31J38cD3x:r ·S~tliOADlDX Slt19X11D1aluxnaux S3<;?<:l10ao 
J3''(31.01£x:> S<:l"(Dcbou OJOllo 01 U.Y;JX (S3A?1imalA3xA.rw ~t) S3A?1iomaoxo 
-mq mAp S?1an oo91£ 01 ml, x:>Jaocboalt"(l£ upinx Smlc;t"(Ol£D 13A1Q Smi 3<;? 
'Sm1i9 '(Sam Soo?li SoA?lionienw S(o 3xlteo1ao c;tocbu) ·1h Lt S?li1113Aa}nl£ 
D]Ol£0 Alll 9l.m mac;tA. Lt0?8 lu mA. Lt~p3QA? Dlli 3TIDQJ3 Sml£9 13AN Smi ~m'11 
UDJ1i H ·Sam S?ll1110 lDi\]3 S3A?liomaoxomq 0091£ 01 soal£ Sm 'c;t"(OlL naY;Jli 
DlDl"(Y;Jli mx 'Moa?cbmq Sm1i9 '(O 3li lw1) ~llill lto?li D1Q1 MOX? oc;tq 10 lD)J 

1 

s·o I (r=x)d ~·o ~·o I (A= A)J 

0001 OOOT-A 

~·o 

"A. mxx 
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'X Slt1 5lwttmi~lXDU? 5ltl D~JO {txlltrotCvouJ. ({tX1l3()} H 
xll3 \ 

·( x) f.c(Ji-x) ~ =(X) .IDJ1 = zD 

Ll 
I~' 

(Z'S'~) ('x)J-;;(Ii-
1

X) ~ = [;:(li-X)]3" = ( x).IDJ1 = LD 

'{tf!TF(llQ \D 3Jf {t ( X).IDJ1 
.1!1 mn~nogliao mx (13XOI)Url rwo9dn )z(ri-x) 5{nlty[}m3rl 5v,mXal 5ltl 

{uiulwJn' lt Wl3~1)1iOtW X 5lu (J:JUDJ.IDtt) lto<~TJJi~?xrnv ·Ji = ( X)3" 
{uin lw;ni lt nXo!Jltn ll9 5LW]lt3 nno_3", 'f 5vJ.ltl9rlTJ()IU lwlurJ~Mr!D mx 

, ... '''x'·" '"x"x} =xN 

tu;niu oyott~o 3rl {tllty[}vnli v,mX111 {woxmq rmi x mJ.D,3", 

·s~ultygv~31i Sn]DX(ll 5ltD1'(X91tD 5{tXIJ.Ull Slt~ mx 5lwttmi~1XV1f.? Slu 
<,Himoo i\010 '1D1? 31li10AJ?8<l> 'A(I)3D)YX01£D i\(1)1 /Ji\(nAJ?Ol3l TJ1 lDlM)-0101£ 
-OlhDltoX t\J)'Hil:l A(I)~I1'(91£D i\01l]lAD 'o),9'( 01 9111D ,lj ·Sln ~LmopXmq ~LX11 
-nliltomi lno 53Jyoxonq pA.Ononiltq S~niu Slunwun Slu D]Drtoovu Lt Sm1i9 
·sl?aouomq Soo131iJ?6Du n11i Sm ( m~p1oumi10LtoX mx) peltloumi1DltoX 
DA 11Dlil,J?01L 3D')-0001fli D8 mll19D01£ l~ ~lll1\f '(/li-X/) 3" LL1DAp DA 301~00 
-omi D(:) 5J?001£DD19 5o0~31lJ?OD1£ ~tx1koy nni '(1i >X) S:,multAOD 53XlO:w 
-]1,\D Su 9un 1D1AOA~03Bqno~3 (1i <X) 513D1'(X01LD 5?Xll30 10 ]lDlk 13A 
-]ng1irto 9~11n 119 Smi ltQl91£11 31ino9l?Y A \f X Slu A~1iu A011 >;>oouomq lu 
mA D]Oocboolt"{IL J?llinx 130?cbD001£ Smi 39 (n'-X) 3" lt119 13A)Dlilw ~nrt v 

·o = li-(X)3" = (li-X)3" 

0ocbn 'A?glni mAp ~niu LLD?li lt ~unn '·1h 3101£~tqmol£o mA '5f01iO, ·Slu 
l,niu ltD?li Lu 9un X Slu Mplin Am1 513D]'(X01£'1J Sn H~J?6rhx.3 rrou 1i -x 
S~ulty£)m31i Sn]nXm Slu ~niulLD?1i LL '~tqnyltg (n'-X) 3" lt 1DA)3 nA 3D').OO 
-01Cli no SJ?OOlLDDlQ 500131lJ?OD1L S~lADd)OOl£ nni 'li = (X) 3" Sln ~llllllLD?li 
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a=YVar(X)= Y E[(X-.uf] 

o!'o,tui~ETCJ.L rP:rL;o] u.:r£J%AWIJ n]c; X (swndard deviation). 

'Onzv VJTCI.QXEL CI.VcXYX:1] btUXQLOl]s;. 1] c)uvu1wn'UIJ xm 11 TUJTL%1l a;rc)xJ.LUIJ 

~uu; T.~l. X ov~tpoA.U;oVTm EJTLlJl]S ~IE a~ JWl ax avTLOTOLXU. 

Mw CiVEmfhJ~ll]lll OUVEJl:EL({ TllS qtcpcCVLOl]S TETQCI.YlOVlXllS ouvn~lllS 
owv ogw~to T1JS bwxlJ,LIUl'mJc; dvm oTLll ~wvaoa ~tETQl]OllS TllS bEv Etvm 
11 ibw ~lE Tl] ~tavaOa ~lETQl]Ol]s; T1]<; Tuzaias; ~tnaf3A1]TllS nAAa ~LE TO 

tngaywvo nJ<;. ftn nagaoay~w. uv 11 qt. ExqJgatnm or € 11 c>Laxu~mv­
mi TJl; EXcpQcX~ETW OE €2. LTllV TU:Tl%1J a:roJfAUJ/] TO :rr:gof)Al][W CI.1JTO 

aacpaA.c;JS (kv qtcpavi~ETUL. 

A; bouFE buo :rr:ugaody~wTn uno/~.oyw~wu TllS bwx1!puvmJc; xm TlJS 
w:rtx1jc; a:rr5x:},UJJ]c; Tuxnia; ftETnpA1JT1lS· 

Ga IJJTOAO)'[OOV,llE TIJ c)WY.IJ,LWVUIJ Y.Cf.l TIJV TUJTLY.IJ UJTOY.AWIJ Tl]c; rJ.mJc')o­

Oijc; xoJJE ,LIETOXIJt;. 

BQllXU[lE on xm TOJV Ouo ~lETOXCOV 1] ~lEOll rmobOOl] dvm 0.008, bl]lcUbli 

.Llx = ,u1• = 0.008. 

A:rro wv Tu:rro ogto~wu T1lS btaxu~w.vmJs. £xouru: 

a.~ = L (x - ,u_Yf (x) = 
xERr 

= (0.2- 0.008)" · 0.1 + (0.01 - 0.008)2 
· 0.8 + ( -0.2- 0.008 )2 

• 0. I = 0.008 

aga a,= vo.oo8 = o.o89 
xm 

a~ = L (y - ,uy f (y) = 
rE/? 1 · 

= (O.o3- o.oo8)2 • o. I + (O.oi - o.oosr · o.s + ( -o.o3- o.oos)" . o. I = o.oom 
c1gu a1 = -v'o.ooo2 = o.m4. 

fiUQUTl]QllOTE on 1] TUJTLX.ll wt6x.I~.L01] T11S X dvm E~UJtAcXOLn (JtEQL­
:ii'OU) CI.JtO Tl]V TUJTLX.ll a:rrOX.AlOl] Tl]S Y. 

'Eorw X urafhQIJ rvxaia ,una{3AIJTIJ, cJIJAcu)Jj, iurw on X= c pE m()al'o­

TIJW 1. ea bd;ovw OTl Var(X) = 0. 

LTO flaQri&qpa 5.3.!0 ClEL~a~LE on 

~~ = E(X) = c 

a 2 = L (x- ,afl (x) = (c- ,u)2P (X= c)= (c- cf · 1 = 0. 
X 

>11·,. 


