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Vobobogygomos

0565890 GMmgg sS@domdol mgm@mos [o@dmowggbl domgdodo ol boobdyg-
@b @o JgBo dbodgbgarmgob bolfoarl, Gmdgerboi ofsl wowo dom[gg9é0
@ Lo jogdo@ydo Gogmds Jomydsdogol garsboyad bofogngdmsb (3g-
395605, F>mgdodoga@o sbogro bo, Rubiizombsgnaio sbogmrobo), sSbggy Job
bbgowolbbgs gobdBydydmasb (dgdmbgygoom 3Gmg605 mgemmos, g@eew aener-
30l mgmdos, obsdondm LobBgdoms mgmmos, Jomgdodogmdmo bs@obdogs @s
bbgs). 53 Jods@mmangdoms gobgomsmgds doGomspa 09 dodwgds bodob-
B0ga@0 89456040, bGoGobBogamo q0bo0b, bdoBoldogaGo Gowomdylbo-
400, obggy dmauro bobBgdydol odmobgdl, Gmdungdor omgsgmoliFobydgb
i bgggom bgdmdgwydsbs s Jor by bygogangbsb. sgpdommdols mymools
bo[golbgdmsb owgbgb godmbgboano dsmgds@ojmbgdo 0.89@mbyano, s.d95300,
S@sdaobo, b.3gsbmbo, o.p0d0, §.2560m@0, 3.659605,030 40, 7.80G a0, o.a09-
3ga0 wo bbggdo. dgzb09G90L ool wowo bbol gobdogermdsdo o@lydyaro
s gdogol bogombo, Godgmmor d9gbgdows sapdsmmdol mymdGools Gsmyds-
B0gobmob dodscmydols wowggbsl, gowsFyzgdoer ofbs godmbybognro Galbo Jyez-
bog@ol o. e dmgeGegolb Jogd 1933 Faanl, Godgands dmggis sandsmmdol
@909G00L 85350 s fbomds@ om0 ©s9mdebgdes.

swbodbmgaro bobgarddwgsbgenml dgwagbolol godmg9bgdaamos sandsmem-
30l w00l s JbomdsGoyaGo wsRmdibydols ymandmgmGemgolyaemo mbiy-
30305, GOdrol msbsbdowse sfbomdgdols bobom wobsbosmydyanos bemgowo
SanBom B0 Logi3gydo wo domo dydowagbgano j0330b56530.

bobgarddwgobgermb do@omswo dobobos bBawgbBl wogbds@ml od dodo-
mo@0 9bom-fi395960L dgdgbs Jo, mmdgaror bogodms bbgowolbgs (beigooani-
B0, Jgbm3o4960, doergremgoamo, J9s603m9G0, 70 boyado s bbgs) Jydmbsg-
Jomo 3603909000 swdFgmo dsmgdsdogamo dmwpgargdol ( g.o. sgpdomydo
bogiggool) sboggodsw wo domo obsbosmydgemo mgobydgdol dybolFogunsw.
&d Jods@m angdoor bogm@mowmgdms bobgarddmgobganmb dmanm 35@og G990,
JIOdm § 12 =8 15, bowors gobbograamos obgmo smydsBoyamo dmwgargdols
§09mygb93960, HrIgM@H0300 3G g0l xod8900, SGmHbol dmdGomdol 36er-
Ggbo wo bbgo.

bobgemnddmaobgarer dgwagds obymdyBo domog@sqolbogob. gomggen 3o@s-
8oL mob sbarogl bogodazodmydo Bylbdydol bsbom, Geodgerms sdmblbbs
wogbdodgds bBawgbBb serdommdol mgmmool [smdmwggbogro gargdabdg-
30b @®HI> goob@gdobs o smgolyds do.



§1. LodMogw MM gmMo o MIGH309d0.
s@ddmmools mgmmools s§lomdgdo

godaom, Q s@ogo@ogaro boddogangs, beyanm P(Q) - g0 Q -b gggavs J99-
Lodmosgangms gansbo.

606[)08Q35)3?)0 1. gmjgom, A € P(Q) (1 < k< n) (Ak)lgkgn bod-
Gogengmo bsb@aeno maobol §og@mosbyds swobo dbyds Ui _i Ay, boddegremo
o gobobo bug@mgds dgdwggo Goranmdom

Up_1 A = {z]z € Ay \/ : \/x € A,},
bowoi \| owbodbogl ymbodi;00l boddmgneb.

asblodmgmgoo 2. gogpsm, Ay € P(Q) (k € N). boddsgangms gbsb-
Gaaem (Ag)ken M obols 3o9@m056935 S@0boTbgds Uren Ay boddmanmmo
o gobobs bpg@mgds dgdwgso Goarmdom

Uk:ENAk = {x\a: € Ay \/ZE S Ag\/}

adbLaBmgmgos 3. gordzom. Ay € P(Q) (1 < k < n). boddsgargms bsbamzao
Ak)i<k<n Ox5boli mobo 3905 s@obodbgds NI_Ax  Loddmarmmo ©s g0b-

<k< B JI S J k=1 (N Qo9
0bs bwa@yds dydwyao Gognedom

Np_1 A = {z]z € A /\/\SL’ € A},
bowase; A owbodbogl woboybiool boddegremb.

a5bLodwgMgos 4. gofsem. A € P(Q) (k € N). boddsgargms gbsb-
G (Ar)ken @xobols mobs ggms swobodbgds NienAr  boddererommo s
§0b0bos brgdgds d9dwogso Hmanmdom

NkenAr = {z]z € Al/\a: c AQ/\...}.

aoblodwgmgdo 5. godgom, A,B € P(Q). A wo B bod@sganggdol bbgomds
>@0b0dbgds A\ B boddmarmmo o 3o60bs brgmgds dgdwgso Gmermdon

A\B={zlzc A \z ¢ B}.

83608360 1.(7(>(ﬁm(7(3;';q»()(> wy dodgobol mGswayanmdol dydogso eqer-
Joengdo:

D) Q\Up_ 1 Ap = N1 (2 1\ Ag);

2) Q\ UrenAr = Mken(Q2\ Ar);

3) Q\NMp_ Ak = U (2 Ap);

4) Q\ NpenAr = Uren(2\ Ag).

as blisd QBﬁ) 3?)0 6. Q -boddsgenols Jaglbod@sgangms A jenslil gfieawyds
Sanggdmo, my Jobmgol b yanwgds dgdwgso s0Gm3gd0:



81 bodmsgana@-mgm@oagumo  M396GSG0960 5

NDQeA;
2 og A Be A JoTob6 AUBec A pws ANB e A;
DogAcA dodobQ\Ac.

33603360 2. 2) 3060550 bogdomobos dmgombmgmem AU B € A o
ANB € A sommdgdowsb dbmgome ghm-gmool dsmmgdaemds, 0650006,
960365 1-0l dognom Jo@mgdaaros dgdwgso bodmosgan a@-mgeGogamo & ogoe-
Bgd0:

AUB =0\ ((@\ 4)n @\ B)),

ANB =0\ ((Q\ A)U(Q\ B)).

33603360 3.0 bodmogarob gagbodmsgangmos sarg 9d@s Job Jagboddbogerg-
0o olgmo gemsbos, Gedgemo dgocogh Q - @o boggBoeros bslbmgmo Gom-
@ybmds boddmsgan g@-mgmGogemo m39Gs;0g60b "N, U\ " dodsGm.

606[}08Q36}360 7. Q-bodmsgarols dogboddsgangms F-pansll gfowgds
O -0 3@, my Jobmgol b ganwgds dgdwggo JoGmdgdo:

nDQeF;

Z)WWAkGf(kGN) , dodob ngNAkGF,@aﬁkeNAkE]:;

DogAcF, dodobQ\Ac

33603360 4. Q bodmogarol Jogbodmogangms o-oarggdms dob gggbod-

Gagargms obgmo geosbos, Gmdgaroi dgoiegb Q-b o FoygBoaos mganswoo
G0 6035 bod@sga g-mym@osao m39@Gsc0gd0l "N, U\ " dods@Go.

a3bLadgMgos 8. Q-boddsgarol Jagboddisgangms o-oamggdms by aobbo-
bwg@aen P dGogbgom Ra9bi00b gFmwgds sandsmmds, wyy dobmgols began-
085 30Gm3gd0:

D) goggero A € F gangdybobomgols P(A) > 0 ( sapdommdol s6ow56-
Ja0mmool mgolgds);

2)P(Q) =1 (sardommdol bmEdodgdolb mgolgds);

3) oy (Ap)ken F-gansbols Fygogo-Fygogmae msbsg ggm gargdgbdoms Jod-
@WIgEM350, 85Tk P(Uken Ar) = D pen P(Ar) ((o@dommdols mganswae swo-
BGoademdols mgobyds).

Jm@dmam®dmgols ! sdbomdagogo. (Q,F, P) bodyaerl, bows
HQ ~0@3(35004ar0 Lodbogargs,
2) F -Q boddogarol Jagboddogangms o -oanggdmoos,
3) P siob F parslibg g06bs bogdyano sgpdsmmde,

gFmwgds sandomaio bogey.

SAsbmsb, Q Lodmsgumgl gFmwyds gengdgbds@aar bomdoargdsms bogdiy:
gmggar w € Q Facdoanl gFmwgds ganydybBo@aero bomdognmds; F o yans-
bob ymaaee gegdgbBb glmwgds bomdogmds; B -boddogargl gffm@gds Ggz-
demgdgaro bomdogrmds; 1 Loddbogamgl gllmwgds sacoagdgaro bomdoanmads;

Ljo@dogm@mgo sbodm bogommboli dy [12(25)4.1903 {sdmg0-25.10.1987 dmbjmgo] Gobo
domgdo@ogmlo, Llid -0l 3336096 905ms ogowgdonls s o@gdogmbo (1939), dmlgmgol LobgedFoggm
9bogg@alodgdol 3Omggloco. 1933 Fgarl 3o@ggmds aobobogns sendsmmdol mgmaool of-
Lomds@oggeo ©s93gdghbgdols domgda@ogn®o 3mbigaios.




6 sandosmmdol mge@ools ganydgbBgdo

Joggero A boodoanmdobsmgol A =Q\ A boedoamdsl gfowgyds Jobo bo-
[obosmdpgsm bemdoarmds; A ws B bomdognmdgdol bsdmogano AB gfmwg-
3o bpmdogrmdsl ANDB; A o B bomidoarmdgdl glimwgds s@omoglbgdowo,
0y bomdoarmds AB s@Gols dyadagdgeno bpmdoanmds; smsmogbydswo A s
B bpmdoanmdgdol xodo A+ B gfemwgds AU B bomdogromdsl; goggaro
A bpmdogrmdolbmgol P(A) Gogbgl gfowgds A bomdognmdol sgndommds.

60bb08Q35)3?)0 9. Fygoan-Fygoams sGomoglbgdow (Ap)ken bomdogner-
Boms mxsbols xodo owobodbyds Y oy Ax boddmgnmmo ws gobobs bug@gds
BOEnedom

Z Ap = Ugen Ay

keN

39603360 5. wrodobo o bodbogaol bodmsgangm-mgmdoger m3gGo;0gdl,
Abgoglo xxodobo @o bod@ogaroli Gozbgomo m396Go;30900b0s, oshbosm dgdwyg-
80 mgolgdgdo:

DA+B = B+A, AB = BA (xo8obo o b58mogemol jerdaBocondmdol
mgolbgdgdo );

2)(A+B)+C = A+(B+C),(AB)C = A(BC) (x5d0bs @o b5dGs5a00b
sbezoo0096Gm30b mgobydgdo );

3)(A+ B)C =AC+ BC, C(A+ B)=CA+CB, C(Xcn Ak) =
Y oken CAky QO ien Ar)C = D ey AkC (@wobB@odgiogamdol mgolbgds xodobs
bodmogarol Jodsdor ).

®9LEIdo

11 gogdgom, A, = [];i%, 1] (k € N). 8506
D Nu<i<104r bodmogagl odab boby
o) 510, &1l 8 . @l
2) U3§k§10Ak 1103(50(7@(711 oj;;l; [)olj(j
‘5) [%v 1}5 ‘3) [%a 1]) 3) [%7 1]: ,QU) [%a 1];
3) Us<i<104r \ Mi<k<i0dr bodmogangl ogab boby
o 3l dEBL s o1
4) Nen Ak boddogargl a8l boby
o) {1} &{o}. ) {0}, @01
5) Uken Ak bod@ogengl sggb boby
o) [%71]’ 3) [%al]: 8)[%7”’ KU) [%7”;
6) Ugen Ag \‘ﬁkeNAk bodmsgangl ol boby
AL YEIL YL @B

12. godgom, Ay, = [S;k‘q’, 2k—+3] (k€ N). dodob

Y m5<k<10Al§5b(7f7f50(7Q(7£) O‘ng boby o
O) [33’ 33] '3) [%7 %]1 d) [157 15] KO) [*2 *2]
2) Ulong%OAka bm?rﬁog,@gb oj;;b boby ) s
) [ﬁa@}’ &) [30730] 8) [T57T5]5 Q)[
3) NMken Ak bod@oguogl o gl boby

"
—

gl
-
¥
—
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o) [5.2, 353 5.2 s Bl
4) 10, 1]\ NgenAr bodGogargl ofzl boby
o) [0,1N[0,5]U13:1L &) [0, 5U3UIEs 1L @) (53 @l 13
13*. gomggsm, 8 wowgdomo Gozbgos, sdsbmsb 0 sT 56 56056 Go;0mb50n -
B 0565 bmdswydo, g.0. >5G S@lydmdgb olbgmo 6o a@eenaGo Goibggdo k
wo m, Ged gb@aangl Gmanmds 0 = %W. J0dg00, A Lodmogeng 556bo beo-
go a0 dadogso Jo@mdom

A={(z,y)|-1<zx<l —1l<y<l}

Ap-o0 5@g6036m00 A Loddogarol bojom@wobsdem bodGEyol bomogol
50 J9dm bosmol ob@ol bs[foboswdmgsm Jodsmmmangdoon nb  jamboo dy-
dmd@mybydol dawgs o Jowgdgaro bodmegarg. ds dob

1) NienAy bodmogargl o gl boby
D@, y)le® +y* <1} 3 {(z,y)l2® +y* < 2},
@ yl® +y* <1}t @{(z,y)e® +y* <2}
2) UrenAr boddogargl oizl boby
M@ yle* +y* <1}, Y {(z,y)|2? +y* <2},
@ yle® +y* <1}l @ {(zy)l® +y* <2}

14. gogom, Q@ ={0;1}. Q bod@ogarol Jagbodmogangms
1) ogmgd@s S0l
o) {0}, {01}, &) {{0};{0;1}: 0},
&) ({05 {1}{0:11:0} @ {{1},{0;1}}
2) 0-ogmg 938G 5ol
o) {{03,{0;1}), 8 {{0};{0;1}; 0},
a) HoE {15 {0150} @ {{1},{0;1}}.
L5 goggom, Q=1[0,1].
1) 8ol jagbodmogangms ognggd@ab [Fomdmowsgbl
o) {XI|X C [0,1], X (omdmowgobgds dsci;bbowsb @os s dsGxgbowsb
Bo 500 msb53558900 0b3g@goergdol bolGaao mxsbols gogimosbgdom },
3 {X|X C [0,1, X Po@dmowgobyds 8s6;3bbowsb Bsygbowmo wo -
%‘35{)}&05 W05 mbsy 3910 068 Tgomgdols LobGauro mxcsbol gogmmosby-
om },
XX C[0,1[, X Pomdmowgobgds mcogg JbGowsb bo (5 0er0 mobs559-
00 0bBg@goangdols LobdGaao mxsbols gogdmosbgdom 1,
@ {X|X C [0,1, X Fomdmowgobyds miogy dbGowob @os msbs%,5900
069G gdol bolb@geno mxsbol gog@mosbydom };

2) godgom, A = {X|X C [0,1, X [od@dmopgobgds doi;bbowsb
B905 0600 @0 o gb0wob @05 056071,39900 0bBYHIo 30l bobraaro crxzobol
3og@mosbydom }. dsdob A
o) o 0ol sanggdco, 3) o oMol o-oanggdde,  8) ool o-oang dds,
Ao @57 o G0l sang gd@mo, ) @0l 5@y gdeo, JogGod oG sGol 0 -5ung gddos.



8 Sandommdols myeGools yanydabdgdo

§ 2. 9mddmmdols mgoligdgdo

godzom, (0, F, P) s@Gol sardsma@o bog@iy. P ogdsmmdol goohbos dyd-
w80 wzolgydgdo.
mgolgds 1. P(0) = 0.

©5dg303909. 0 =0U DU --- Poddmmpgbol dscmgdgarmdobs o P ogo-
3030l mgarsEoE-o@0B0gGHMm30l mgobgdol godm gwydaermdm

P(0) = lim nP(0).

n—oo

P 9965;00b bob@aanmdol godem P(0) € R. ododmd bgdmo dmygsboaro G-
@mds dgbodangdgaros dbmarew 8o dob, Gegs P(0) = 0.

mgoligos 2 (bohﬁ)ﬁQoQ—oQO@JOﬁﬁ)mbob m30h360) 09 (Ak)1<k<n
@0l [yg0ar-[lg30@ns@ 0065133900 bpemdogrmdgdol Lob@mgaro Jodwgammds,

> dob N
Uk 1Ak Z P
k=1

©3dg30(3909.  gmggero k > n boGgdegado Goibgolbomgol wssdzemn
A = 0. 35806 mgobyds I-obs > P ogndosmmdol mgars@s@-s@oBog@mdol
mg0lgd0b go5dm gemgdmarmdm

P(Up_ A) = P(UR2, AR) = Y P(A) =Y P(A)+ Y P(Ax) =Y P(A)
k=1 k=1

k=1 k=n-+1

o) 301533)0 3. goggero A € F gangdabBobomgol dsGmygdaamos Gognmds
P(A)=1-P(A).

838 30(39099. Q@ = A+ A Poidmopgbol docrogdaaemdol, P sadsmmdol
be@mdomgdobs wo bobmaars-s00BHoa@mmdol mgolydgdowst gmgdaermdm

1=P(Q) = P(A) + P(A),
boowoboez gmydaarmdm B
P(A)=1-P(A).
030905 4. s00300, A, B € F ws AC B, 80Fob P(B) = P(A) + P(B\ A).

©9dg 30(3900. B = A+ (B\ A) foddmwygbol dscmgdgermdobs ws P

oendommBol bs b gans@-owoBou@mdol mgobydowsb gogdaermdo P(B) =
P(A)+ P(B\ A).

30905 5. godpom, A,B € F ws AC B, dsdob P(A) < P(B).
3989 3743 a



§ 2. sandommdols mgolydgdo

53§ 30(3909. dg-4 mgobydols odm gogdagermdom P(B) = P(A)+P(B\A).
oggwsb P(A) = P(B) — P(B\ A) < P(B).

0)301532)0 6. godgom, A, B € F, 85806
P(AUB)=P(A)+ P(B) — P(AB).

@338 303999 AUB = (A\ B) + AB + (B \ A) [o@dmwagbolb ds@omgde-
@30@sb s P sgndsmmdol bobmaarsw-spoBonmmdol mgolgdowsb gmyde-

amém
P(AUB)=P(A)+ P(B)— P(AB).

0)301)32)0 7. Jodgom, A, BeF, dsdob
P(AUB) < P(A)+ P(B).

@53 30(3909. 996 mg0bgdol 359m 3355
P(AUB) = P(A)+ P(B) — P(AB).

@b ggdgEmdn
P(AUB) = P(A) + P(B) — P(AB) < P(A) + P(B).

0)30[533)0 8 (T]V'dgg@)m?)o 8330Q05). Jodgom, (An)nen om0k bmdo- @em-
Boms g gdowo dodwgaeimds, g.o.

(Vn)(n € N — Any1 C A,).

> dob JoGmyoaemos dydwyso Gorgrmds
P(ﬂnENAn) = lim P(An)

n—oo

@53 J0(3900. gmggero bodagdsgradon € N Gogbgobsmgol dsGmgdmaros
Tgdegao [omdemwagbo

An = r_]keNAk + (An \ An+1) + (An+1 \An+2) +eee

SsdoBmd, sandsmmdol mgarswo swodog@mmdols mgolgdol gode gwgdaememdm:

P(An) - P(ﬂkENAk’) = Z P(A7L+I) \ An+p+1)~

p=1

Igab0d6mm, @md yodo Z;il P(Apip \ Angpt1) [omdmowggbl sdbmargdg-

Go jGgdo0 Yoo P(A, \ Ant1) 8F 60500 n-96G 6o domb. 9F 60500 4659
om0l Syz06mgdg9a00 o boygdo@molo 0G0l dognom gwydaanmdm

nh—>Holo Z P(Anyp \ Angpt1) = 0.

p=1



10 Sandommdols myeGools yanydabdgdo

o0 306030 gomgagnoliFobydom gwgdaenmdom

lim (P(A,) = P(NkenAy)) = lim P(Ay) = P(NrenAx) =0,

n—oo

(7,().
lim P(An) = P(ﬁkeNAk)-

n—oo

0 goligoos 9 (”(']th;}:]@)mbo j3330Q06). 30J50m, (Bp)nen o@ob bomdogner-
Soms bawowo JodwygiEmds, g.o.

(Vn)(n € N — B,, C By11).
5 dob JsGmgdmemos d9dwgso Gorgrmdos

P(UpenB,) = lim P(B,).

n—oo

@39 303909 UnenBn bomdogrmdobsmgol doGmgdaaros [fo@dmwggbs
UnenBp = B1 + (B2 \ B1) + -+ + (Bry1 \ Br) +---.
kB30l tygens-3500E0GB0l Mg0lgdowst guydaemdm
P(UnenB,) = P(B1) + P(Bo\ B1) + -+ P(Bi41 \ Bi) +---.
Ag9-4 wgolydols godm gmydaanmdm
P(Bysr) = P(By) + P(Bis1 \ By).

0 59 Hoarmdosb gobybs bogiogo P(Byy1 \ Br)-b s dob 60 dgbgerm-
8ol F9300506m [obs Gmgrmds do, dogowgdm

P(UnenBn) = P(B1) + (P(Bz) = P(B1)) +--- 4+ (P(Bi41) = P(Bg)) + -+ -

Bereredol domagbog dogmdo A jGogo y@mgds@0s. odsbmsb Jobo somggaro n
9560l Sy ocobolbomgols smmgdaemos Gmarmds

Sp = P(By).
oG md, A yGogol xcodol §obbo bwgmowsb gwgdyarmdm

P(UnenBy) = lim S, = lim P(B,).

n—oo n—oo

®9Lgoo

godgom, (0, F, P) ogndomzdo bogdego. o
2.1 oy A bpmdogrgdol sgndsmmds Gognos 0,95, dodob P(A) Gmeros



83, oandoma@  bogaggms  dogogmomydo 11

) 0,56, ) 0,55, ) 0,05, () 0,03,

22, gogsom, A,B € F, A C B, P(A) = 0,65 wo P(B) = 0,68. d>dob
P(B\ A) Sognoo
50,02, 3) 0,03, 30,04, @) 0,05.

23 gwdgom, A,B € F, P(A) = 0,35, P(B) = 0,45 ws P(AUB) = 0,75.
dodob P(AN B) $maras
50,02, 4)0,03, 5)0,04, ©)0,05.

24. gogdgom, (An)nen o@Golb bmdognemdsms gangdswo Jodpggdmds ws
P(NpenArn) =0,89. 8506 lim,, o P(4,) A0S
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BGo;00l ogrdommds 0, 1-0b Hemanos.

1) s@ndommds 0dobs, Gmd dbeaneaw 5 dogBgG0s ooganol sws3Gscool
3G 0, Gerapos

0,03° 0,03 0,04° 0,04 0,05° 0,05
‘5) ’ ‘3) NI, 8) ,o,

0,06°
5 € 51 € B

,QU) 6_0’06;

2) dydombgggom dycbiyag 8‘5(7’(5(7@()0 by wogG0Og935T 35063965, Gmd Jsb
80G00 Sfmbs Ss3Go;00l 3Gm9bo. ogdommds 0dobs, Gmd ol sGols
o600 6-[19500560 SogBgh0gd0lb mxobol [Jo@dmdowggbaaro, BGmanos

0,03% . oo 0,03 _0.03 0,03% . oo 0,03 0,03
) ot ket Fare )y ) Tor - (Ckmy Fare )

§9. 0@d3m7M LogM (3909 33900l JoMsMmgmemMols ° Igmmeo

godgom, Q ool sesgosdoguo boddsgeny s F ol Jogboddsgemgms
@50dy Jansbos. Jo@mygdauros dydwogso wodbdsmy wydaangdo.

@930 1. o@b93m3L Q bogaob Jegbodmsgagoms o-saggd@s o(F), Go-
9o dgoogh ' pjansbl s s@ol dobodsanmdo bsGmgol mgognbs béHoboo

C

0d o -oaago@mgdl Imcol, Gedangdoi dgoeggb F-b.

3@ 30(3900. swgbodbma (Fj)jes-0m Q-b Jagboddsgagmns gagers od
T-53960930 mxcobo, Gdamydoi Jgoceggb F gaoobl @o  gersbo o F)
8bgbs bwg@mem dydwys boomaw:

O'(F) = ﬂjejfj.

gobagbmm, G0 o (F) ool o-0@agdds. ds@manse,
DQ e a(F), gobsowsb gmggaro j € J obwogfbobomgol Q) € F;.

3 30BomgmEmto 3mbl@sbdoby (Caratheodory Constantin) (139.1873, dgéan0b0-2.2.1950,30-
9b3960)-39M35bgeno domygds@ogmbo. Joybdgbol 9bogg@lodyHob 3emaglodo (1924-39),1933 Fano-
©ob smgbols 9bogg@lodgHol gddm@os. doGomswo HmIgdo bmdols mgm@osBo, gaBosizoym
>0®0ibgsdo, Jmbxrm@dyar slsbgsms wgm@osdo. 1909 Fgarl dob dog® odbs sygdyamo myg@dm-
©obsdogol bagydgmgdols sJlomds@ogs.
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2) gogdgom, (Ar)ken oGol o(F) gavobol gangdybdos dodwgg@mds. 0dol
oo, Hmd gmggao j € J obogfbobomgol ol sGob sg@gmgyg Fj garobol geryg-
9bBGms Jodgadmdos, ygmggaroj € J obpgfbobsmgol gogdaemdm Nyen Ay €
Fj s UpenAr € Fj, G 60dbogl Gmd NpenAr € NjegF; = o(F) ws
Uken Ay € NjesFj = o(F).

3) wy A € o(F), d5d0b ymggero j € J obwgfbobsmgol A € Fj. Goi
boJbogh Gmd A € NjesFj; = o(F).

woggdgom, G308 o(F) o6 ocolb F yensbols Gydiggero boGmgols mgogn-
Lo b@obom dobodsana@o a-5avggdco. gl bodbogh, Gmd s@lydmdl o-oangydcs
F*, obgmo, Gmd b6 gangds 3odmdgd0:

1) FCF*,

2) F*Co(F) woo(F)\ F* #0.

(Fj)jes mxsbolb 356bsbwgmol gode 0ocbydgdl olbgmo obwydbo jo € J,
Gl Fj, = F*. ofgwob gogdaeremdm, Gmd o(F) C F*, Gog gllobssw-
Jogsgds 2) soGmdsb. Jowgdmemos [fobsomimgsmds, G godm[agaamos bggbo
wodggdom, B8 o(F) o6 scob F jenolbol J9dpggero Boscmgol mgoanbs bio-
oo JobodsgnaGo o -oang gd@os.

agds 1 @>3510698 9000,

6061)08Q35)360 1. gordgom, doggdamos Q0 bogdigol Jagboddmsgangms
0G0 ganslo S1 ©s,,52. sdobmsb, S1 C Sz. Py wo Py oyml dgbodsdolow St @s
Sa geolbiby gobbo bmgGaemo Gobgomo Rabio900. Py Gocbgom 3965050
gFowgds Pr Gocbgomo 9396000 goa@dyangds, oy beaanwgds dydwogso
J0035:
(VX)(X € Si — Po(X) = P(X)).

606[}08Q35}360 2. Jodgom, A sGol sGsgodogeno Q0 bogdaol Jagbod-
GG g0 503 g3s. A jeolbby o6bs begdaan P dogbgom mbgiosol gfo-
©gds sardommds, mey dolbmgol b aarogds dydogao SoGmdgdo:

D) yoggaro A € A gangdgbBolbomgols P(A) > 0,

2) P(Q) =1,

3) oy (Ap)ken A-gaobob [ygoa-[ygoao@ msbos 7,590 9egdgbdos olbgoo
Jodwgg@mdos, Gmd UrenAr € A, 8odob

P(UrenAr) = ) P(Ap).
ren

oandoma@n Log@miggdol sggdoli bogowo dgmemwo Jogdaemos dydwogs
myeasyds do.

gm0 1 (odomgmwmdo ). godgom, P s@ob A sgnggddis by gobbs bo-
GO0 o@dommdo.  Jodob o@bygdmdl o(A) sarolbby gobbobwgmmano g63-
MLIOAI0 SAPSS MBS P, Grdgano Fo@bdmowagbl P ogndosmmdols gogGdgemy-
3sb, s8sbonsb P mdommds gobolo bugmgds dydwyso gm@mdgamol bo dyouny-
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dom:

(VB)(B € 0(A) — P(B) = inf{ Y P(A)|(Vk)(k € N — Aj € 0(A))
keN

& B C UpenAy }.

9609360 1. ogmdgds 1 dmggyegh @sdB 069300 ao6gds. ©o0b66969bg-
dagam dgadenosmr gogi6m6 Jmgdaamo qofB0l 86069050 [6] b IGead Fo.

Jaagom b396 sobgobognsgm mgm@gds 1-0b 3odmygbgdgdl bbgowolbgs oao-
Bom @m0 bogdz9960L oboggdo.

5.1. bmgeols 3emobio 3o by BmBols 58905 [0,1] 0bggMgowdy

A-00 owgbo dbmo [0,1] 0bdg@goerols gzgers obgm Jagbod@ogangms gansbo,
Amdanog; 998966930 [Fomdmowg0bgdost msbsm 9900 0639030960l ( g.0.
lak, bil, [an,bx), lak,brl, Jar,br] bobol Lodmsganggdol ) bobmaaro myobols
8JOm056950l Lo bom. sgoaro bobggbgdgaros, Gemd smbo dbaamo jansbo Fom-
Jeowpgbl [0,1] bodGsgarols Jagbod@sgargms saragddsb. bgdmmswbo dbaeno
bobol 0bBy@goumrgd by P Goibgomo qabd;05 356305 boghem dydmogsboomasg:

P(lak, br[) = P([ak, bk]) = P(Jak, bk]) = P(Jak, bk]) = bx — ax

wo 3bgdmogo Falbom sob5bs bwammo P &oi bgomo gabdiz05 mobom 9900 0b-
BgOgoergonl bo e gano mazsbols 3og@mmosbydysd by. odwsggomaw goblbs beugday-
@0 P Gogbgomo 9500 [ob8ms@sgbl sgpdsmmdols A jamsliby s jods-
ogmeemiol bgdmm Jerggsboamo mgm@ ol mobsbdow sGlgdmdl o(A) sarsb-
b9 §o6bo gy JHMSLIGM0 Sando0BS P, Eodganoi Fomdmowggbl
P s@ndommdol gog@dgangdol.  o(A) jerolbl gFmwgds [0,1] 0bBgigoerols
3mgenol sbGom bodow Jaglboddsgengms jansbo s swobodbgds B([0,1])
boddeammo, beagner dsb'bg gobbs begdaa P @Gogbgoo gabizosl gfmwogds
[0,1] 0b665gM50am by 556bs bwgdaaro gGm-556 bmdoangdosbo derdgarols jansbo-
JG0 bds o swobodbgds by Loddmgrmmo.

bodgaarts ([0,1], B([0,1]),b1)-b gfmwogds [0,1] bodGogargbost sbeody-
dgaro derdmgamol yansboymGo sgndsmymo bog@zg.

52.R @9 ddg dmmgemols SedsmyMa 8mdgdols asblisdmgmo
godgom, F : R — [0,1] s@ol gogger Facdowr Jo oy gbowsb 99950
0bgmo sGogurgdowo Qub00, Gedgarors ogdoygmourgdl 3o0Gmdydb:
lim F(z)=0& lim F(z)=1.

T——00 Tr——00

g0 aeolbbdmm, Gemd F(—o0o) =0 @o F(400) = 1.
godgom, 8 = R U {400}



32 Samdommdols myeGools ganydabdgdo

A-om0 owabo dbero Q bog@ol gggems 0d gaglboddsgangms gavsbo, @ed-
@g60; [FoGdmowg 0696006 Jo@3bbosb mos o doagbowob b 9500 msbo-
9339070 0bBgEgoEngdol bab@maarm mxsbol gog@mosbydom, g.o.

A={AlA= Z(% bil},

bowog —00 < a; <b; <oo (1 <i<n).

sgoaro bohggbgdgeros, Gmd swbodbaamo jarsbo [fomdmowpagblb 1 bod-
@ogarol Ja9boddmsgangms ogmg g8@Gsb. bgdmmswbo dbyano Lobol 0bBghgogry-
3bg P @Goibgomo ubiios 356365 bogdme dydmogsboodow

P(lai, bi]) = F(b;) — F(a:).

wo 39bgdiogo [gboor gobgbo bmgdmmo P Gogbgomo pmbiizos 0dsgy bobolb
00657938900 063 g a0 30l Lol memo macsbol 35900056988 bg. sdsg go@ow
556b5bmgGaeno P Gogbgomo 326305 Fo@dmswsgbl sandsmmdsl A jansl-
by o go@smymwer@mols bydmm Joygsbogro mygedydol msbsbdsw s@bgdmdl
o(A) garobby goblobrg@maao gmmsg@mmo sadsmmds P, Geodgaros [o@-
o096l P o@rdommdol 3o3@dgemgdol. o(A)NR jarsbl gfimwyds bodwogoar
o bgms R @ymdol derdganol s bGom bmdow Jagboddsgangms gensbo @
s@obo dbyds B(R) Loddmgnemo, beagner Jsliby goblo bwgmaan Pr o bgom
R9b 3050, 356bs bwaGaanls JoGmdom

(VX)(X € B(R) — Pr(X) = P(X)),

gPowegds bsdwgoan Gogbgms R bodmsgargby F gabiioom g56bs bogdmaao
S ol sandoma@Go berds.

8060Q0m0 1. godaom, b0 F odGob go6bs bogdmano d9dogso Sohm-

dom

(Vz)(x € R— F(z) = \/% /_I e~ dt ).

gogdaom, P ool F aabji00m g06bsbogmaamo dm@gmols sandsmydio
bds bodwgoar Gobgms R @g@dby. 5906  (Q,F,P) sandsmae bogegl
ghewgds 1-g06bmdogngdost gaseowgl R bog@egbosb sbogodgdaemo 1-
86 brdoanydosbo gonlbols jobmbogaGo sgmdsmyo bogdzg. P @oi bgoor 9mb-
J00U gFmwyds 1-356bedogngdost ggaamowgl R bogdsy by 6o6bs bog@aao
aoabol joberboym@o 1-356bmdoanydosbo sgndsmy@mo bods s owobo dbyds

Fl -0m.

5.3. S@ISOMOIMS Lobidgeno mxobols badmogmols asblisdwgmo

godgom, (i, Fi, Pi) (1 < i < n) fo@dmo@agbl sgrdomyd bog@ggms bsb-
@A o bb.
d9derg0B5600 borgog@mo swbo dgbo.



83, ogmdoma® bog@egms S8900b J5GSDY@G0 Jgoremwo 33

n
H wlv‘ ~,wn)|w16917~-~,wn69n}.

A C Hl 1 Q; bode. saargls gagfFomwen ogrobedgamo Lodmsgarg, o dolbs-
myols s@mydaanos Foddomwggbo

booi Bie Fi (1 <i<n).

A-o0m s@gbodbmo jevsbo H? 1 8% bogdiob obgmo gagboddoganggdobs,
Eodangdoi Fomdmowgobgdosh mobomiggmo ogrobw@aao boddsgarggdol
bobGaano mazobol gog@mosbgdom. dyg60 Ibmm, Ged A focdmswagbl 11,
Lo ;(ﬁ( 205 Joglbod@moguogms ouggd@asb.

bgdmms@bo dbaemo Lobol oarobo@yar bodmogarggdby P @Gogbgomo
965300 856300 brgdma Fadwgsboodow:

P(HBz‘) = HPi(B)

wo dybydiogo Fabom gobgbs bmg@mm P Gobgomo abdioo msbs gy gag9mo
GoobEd a0 odmsgaggdol bobdaano mxsbol §og@mosbgdgdby. odwsg-
Joo 3obbs bmgmyeo P Gogbgomo 4abdios Fomdmswggbl ogndommdsl A
Jobby wo gomomgmwmdol bgdeor dmygebogro mgmdgdol msbsbdow o@ly-
33l U(.A) Jr5bbg 80bLs b aano gHmo@yHmo sgpdsmmds P, Godgano;
Fomdmowagbli P ogndommdol gog@dyagdol. o(A) ganobl gfowyds o-oeo-
8Jom o0l (Fi)i<i<n bobG oo maxcobol 659Gogaro o owobo dbyds H1<i<n F
00. Jobidy gobbobwgiaan P Gogbgoo @a9biposl gfmwgds sadsmmdoms
(P)1<i<n bob@mgaro myxcobol bodmogaro s omobo dbyds H i1 Pi-om.
(L . TT Fi [Ty ) bodlynech g (b Fos P scn swdooiad

boggms mxsbols bodmsgano.

dgbodgbo 2. gobgoboareron N-odm e 0@gd9ar0 3o - b groms obgmo
Jodwgaemdos, Gegs gmggaro ol J9wgao sogangdsli o@ sbpgbl dmdwggbe
G500l Ggge by
g0 aerolbbdmm, Gmd i-g6o (1 < i < n) ges swofydgds (i, Fi, P;) ogn-
domamGo bogdom.  dodob n ,Qooﬂmzy(}o,@(y 900 0l S@dflgmo sadsmymo
bogecy ofbgds (I1izy Qi I1izy Fir I1izy P2)-

obgoboanmm borgogGmo Jogsgromo.

doaomomo 1 ( d9Mbgwols ¢ s@dsm o Bmds). gorgo0m. gerggeo
i (1 <i<n) Gogbgobsmgols

05300 390690 (27.12.1654, 35 ge00-16.8.1705059)-B5905@ ge00 domgda@ogmbo, dsbgmols
«960gg@Lodgd ol 3Gmggbo@o (1687 Fanowsb). boA@GM®ATo "Arsconjectandi” (Basilege, 1713) wo-
sd@goiss 9§ d90bygmols mgmdgds - o Goibgms Jobmbols 360dgbgarmgsbo jg@mdm dgdmbggge.
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boos 0 <p < 1.
oamdoma@ Log@igms bodmoganl

T 117 117)
=1 =1 =1

gFemwgds 3gmbaanols n-gobbmdoangdosbo parsboyamo sardsmaGo Logh;
berener [1iy Pi Gobgom 9600006 gfowgds dg@baaol n-gsbbmdogngdosbo
SandsmaH0 berdo.

my a3bgoboansgm Ay bodmogangl, 5o6bs bwg@aal dydwgsbsodsw

Ak - {(wlv"'7wn)|(wl7"'7wn) S HQL & sz = k}7
1=1 1=1

J>dob sgrdomad bodsms 30b6EG 00056 5odmdwobody gwydaermdm

(v(wh e 7w’n))((w1a e ,w") € Ak - HB((wlv e 7wn)) = pk(l _p)nik)'

i=1

odoBmd T, Pi(Ax) = [Ak|pF(1 — p)" 7k, bowsg || owbodbogh bod-
Gogerol gengdgbGms Gosmwybmdsl. swgogmo @sbodb 03939800, Gmd |Ag| =
CF, bowog CK owbodbogl n-ga09896¢5056 bod@msgargdo yggas 8s6bbgogs-
Sgar k-gangdgbBosb FJaglbodmsgangms @oogbmdsh.

@odgmoB s do (1, Pi(Ar) bowowgl s@bodboggb Pu(k) boddemammo,
Ge8gemoi o@boIbogl n-sdmy owgdgee o {0,1}-860d569e0md006 (30 o
{1} bpedogrmdob k-xg6 8erbogbol sgrdosmmdsb, 0d SoGmdom, Gmd oagg-
g gesdo {1} bomdognmdols dobogbols sapdommds  p-b Goaos. my
{0} bemdogrmdols dmbwybol sgndosmmdsl swgbo dbogm  q-mo, Jodob Jogo-

Qo0
P, (k) = ChpFq"* (1 <k <n),

Amdganbs 8906 aemols gm@mdyans glimwgds.

ko bo@a@msgmad Gobgl [0,n] Igogngowsb gfmwgds goadomylbo Gogbgo,
o9 b agangds 306ms

P(ko) = Oglgé(n P, (k).

ol godmomgemgds dgdwgso ammdauom

I :{ [(14 n)p], og (1+n)p ¢ Z;
0 (I+n)pes 1+n)p—-1, oy (1+n)pcZ,

bowoi [] owbodbogl bsdwgomo Goibgol dmger boFognb.
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8060Q0m0 2 (1-g56bodogangdosbo 3eaobedosgr G sendsmy@mo beads).

Jozom, samdoma® bogdigms (i, Fi, Pi)i1<i<n maobl oyab d9dogg o boby:

o) U ={z1, -z} (1 <i<n),

3) Fi Fomdmowagbl Qi bogdol gagems Jagboddsgargms garslbils (1 <i <
n),

WP} =p; >0, 1<i<n 1<j<k S p=1

A dob (T17—y U, [Ty Fis I11y Po) oamdomam bog@igl gfowgds n-gob bes-
Joangd0sb0 seem0berdosgr o sapdosmy@mo bogdesy, bogme H?Zl P; Gogbgom
R9bJ305b - n-gobbmIoanydosbo 3ergroberdosgma@Go Sapdsmmds.

0 gobgoboansgm A, (na, -, ny) boddogargl, 5o6bsbmg@aarl Jgdogs-
5&0(5&@

n

An(nlv"'7nk) = {(w17"'awn)‘(w1a"',wn) S HQZ &

i=1
Hi:wi=ap} =np, 1 <p <k},

3 Job sardomy@m berdsmo bodmogarol yorb b @ Ji300006 §odmiwobomy

(V(wl,--~7wn))((w1,~--,wn) c An(nh...’nk) —

[1P(wr, - wn)) =Pt x - x ).

=1

‘5(?()(5(),)(? H?:l PZ(An(nl’ 7nk)> = |An(n1/ 7nk)‘ X p?l X oo X pzk’ bi),q)ﬁ())
|+ | owbodbogl boddsgarol gengdgbB o Goerwgberdsl. swgoro wsbodd 0
Bgeros, Gmd |Ap(ny, -, ng)| = n!

ni!X-Xng!”

H?:l Pi(Ay(ni, -+, nk)) bowowgl owbodbsggb Pn(ni,---,ng)-0m, Gody-
ooz owbo Jbogl n-@odmyowgdger {1, -, Tk} -860 Igbgenmdosb s do x1
bmdogemdolb ni-xg9@, -+, T bemdoagrmdol ng-xg@m deobogbol sardomer-
3ob, 0d SoGmdom, Gmd (o gmen sdo 1 bomdoanmdol dorbpgbol sands-
omdo pi-b Geagmos (1 <i < k). odg goow, hggbl doy® dowydaaros dydrgso
RN GIans

n!

n n
Pn(nla"'7nk): |Xp11><"'><pkk7

ny! X - x nyg!

Gedgan bz n-gob berdogm gdosbo Sean0berdosgn @mo sapdommdols godebomgengano

RmOIges glm@gdo.

doademomo 3 ([0,1]"-By R"-bg gobbs bogiamo n-3sbber- dogngdosbo
SeB a0l yansboyydo berdydo).

godaom, savdoma@ bogmagms (i, Fi, Pi)i<i<n mxobl sgalb Igdwgso
boby:

37) 2 =[0,1] (1 <i<mn),

3) Fi = B([0,1]) (

a) Pi=0b, (1 <
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Ao dob ([T, U, [Ty Fis [Ty Br) o@domand bogdeglb gfowyds n-gobber-
doangdosbt (0,1 jmdmob obmiodgdaaro n-psobbmdoangdosbo dm@garal
Jo- bogmdo sandomadio bogicsy. H?:l P, dogbgom ubdioslb gfmogds
n-gobbmdoargdosh [0,1]" ;33b9 gobbs bogdaamo dodgmols javsboya@o sao-
Som @0 berd.

b -096J;305b, 356bo bmg@maals 3oGmdom

(VX)(X € B(R") = bo(X) = > [ R0, 1["ng(X)),
geZm i=1

gPoegds n-gobbmdogngdosbo dmdgarol yansboyaio beds, godbs bugmyaro
R"™-%y.

8060Q00m 4. g0dg5m, qabdiooms (Fi)1<i<n mxobo sGob 3obbsbwgdy-
@0 dydegeo sommdom

(Vi) (Vz)(1<i<n &z €R— Fi(z) = \/12?‘/; e~ dt ).

godeom, Py ool Fy gmbijioom gsbbs bmgmaaro dmdGgarol sanpdsmymo
beds bodwgoer Gogbygms R @wgidby. s dob ([1; <<, Qs HieN Fi, HieN P;)
sandoma@ bog@gl gFowyds n-gobbmdoangdost R™ Log@magbomsb sbeody-
S0 n-gobbmdoanydosbo gonlbol 3060604596G0 sandomnGo Log@esy.

[Licicn Pi Gogbgoo ggbdeoob glimw@gds n-gobbmdoggdosh gsseowgl
R" bogegby aobbo bogdammo gombols 3060603450 n-356 bodoangdosbo ogn-
Som a0 berds o swobo Jbyds Iy -om.

5.4. 5@d3OMOIM FLoliB o mxsbols badmogemols aobliodmgmo

J0dom, (U, Fi, Pi)icr oandoma@ Log@agms gbs ke gane macoboo.
d99mg0B56m00 brgog@Gmo s@bodgbo.

HQi = {(wi)ier + w; € Qi €I}
icl

A C Hie 1 Qi boddogangl gafowmm Gogrobpdammo boddsgany, ww dob-
w50l s@bydmdl obwyfbms bslb@Gyao (th)1<k<n Jodwygemds wo Fi, 0- ogn-
890960l olbgmo gargdgbBgdo By, ., @md ds@mmgdmamos [Fomdmoggbo

B = {(wi)ier + (wi € Qi € INU_{ir} ) & (wi € Biyi € Up_y{ir}) }-

A-m0 os@gbodbmor jarsbo H,L-E] Qi bogmeolb obgomo Jagbodmoganggdobs,
Amdangdoi Fomdmowaobgdost mobsm ggmo ogmobomaaro bodmogarggdol
bob@geno mx:sbols gog@mosbydom. G960 dberm, Gmd A Fomdmowagbb ;o Qi
bog@zols Joglbod@ogangms sgnggd@sb.
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bgdermowbo dbyano bobol ounobpdaer bodGogungydby P Gogbgomo
2965300 35630 brg@ma F9dwgsboodow:

k=1

wo 3ybydmogo Fabom 5bgbs bmgdmm P Gogbgomo 9abdioo 056578900
GoErobEd aemo Loddogarggdol bolb@aaro mxobol gog@mosbydydby. sdwsg-
Fos 55bbo bwgGaao P Gogbgomo qabios Fo@dmewagbl sgndommdsl A
JEobby wo go@momgmwemdol bgdmor dmygebogmo mgmEgdol msbsbdow o@by-
3m3b o(A) ganslibg gobbs bogmamo gHmowg@mo sadsmmds P, Gmdganog
Fomdmo@agbl P o@ndommdol gogmdgargdsl. o(A)  ganobl gfimwgds o-
Sang 3@ 601 (Fier abobGmener mxcobol bodmogaro @o smobo dbgds Hie[ Fi-
00. dsliby 5oblbsbdogmaar P dGogbgomn 99bdi00b glewgds sadsmmdoms
(Py)ier gbob@aare myxsbob bsdbogano o o@obodbgds [;c; Pi-oo.

bodgaanl (HiEI Q;, Hie[ Fi, Hie[ Py) gPmwogds (Qu, Fi, Pi)icr o@domac
bogegms mxgsbols bodmsgano.

83603360 1. 30650b0ogmm oM 0090900 (309506 Gbo b e Jodwyg-
Gmds - gb oms obgmo gbsb@ryanm Jodwpggmmdss, @Hmie goggaro ol

TI0g- 30 3092g35b 0@ dbpgbl dodwggber ol dgwgs by-
goaaerolbbdom, Gmd i-g60 (1 el 3005 S0 Fg@g3s (Q, Fi, Py) SANBS-
waco bog@om. 8 Job wodmyyowgdguro egdol sedfgto sgrdomydgo bog-

@39 069
(T I]7 TP

il iel el
aobgobogrmm msdmwgbody dogogromo.
8060Q0m0 1. godasm, goggaro i € N bs@adoanado Gobgolbomgol

Q= {0,1}, Fi = {A]AC Q;}, B({1}) =p,

oo 0<p<1.
samdom @ Logigms bodmsganlb

SIENIEN D
‘€N  iEN  iEN
P mwgds 8ghbmenols qbsbmagarm gobbmboangdosbo yansboymGo sgrdsmymo
bog@ig. bogrer Tcny Pi @ogbgon gabdiosh gfimwgds dgmbaenols glbsb-
@A) §obberdogngdoobo sgemdsm o beado.
doaomomo 2 (qbob@aarem 3obbeordoangdosbo smanobmdosgmy@o sando-
0GG0 beds). godgom, saodomyd bogiggms (i, Fi, Py)ien xobl ozl 98-
@930 boby:
o) Q, = {331,'~',$k} (’L S N),
3) Fi Fomdmowagbl i bogdol yggers Jagboddsgangms garobl (i € N),
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8 P{z;}) =p; >0, ieN, 1<j<k YF p=1

Asdob ([ L;cn Qs [Lien Fir Ilien Pi) oardomad bogdigl glmwgds gbsb -
@0-356bmdogngdosbo 3eaobordosgr o sardomado bog@ig. borarem [[cn Pi
@03 bgoom Ra964;;05 9o b aenm-g56 bmdogngdoobo 3marobmdosgmgmo Sands-

0.

doa0@0mo 3 (bobdGyaem-gobberdoagdost (0,11 1939 8o6bsbogdsy-
@0 qbs b ganm-gobbomdogngdosbo dedmganol yarsboynmo sardommdGo beds).

JOg0m, srdsm e Logdigms (i, Fi, Pi)ien mxobl ofsl d9dmgg0 boby:

o) Q; =10,1] (i € N),

3) F = B(0,1)) (i € N),

a) P =01 (i € N).

A5 Job, ([Lien QisILicn Fis [lien Bi) serdomgd bogdsgb gffmegds gbobdy-
@m-356bmdoangdoot [0, 1)N y93m06 sbmiodgdaao 5bslic e em-gsbbmdoany-
Bosbo dordgarols gavsboga@o sepdsmgdo bogdey. [lien Pi @ogbgoo gabd-
ool gFmwyds gbolbGaaem-g56bmdoangdost [0, 11N 58y a56bs bwgdaamo
B0Ggem0l Jarsboym@o Sgrdsmy@o bmds wo owobo Jbyds by -om.

8060Q0m0 4. J0dgom, 39bJz00ms (Fy)ien mxobo s@ol 3obbs bmgdmaemo
d9dwga0 o600,

WMWWGN&xGR%E@%zéM[EKfﬁ)

godaom, P ool Fy aabdioom gobbo bwg@maano de@genols sandsmyo
Yords bodwgogn Gobgms R @wgidbg. dodob (HieN Q;, HieN Fi, HieN P;)
sandoma® bog@iylb gfowyds absbdaenem-gsbbmdoanydosb RN Logmegb-
006 sbez0@96 500 qbo biragarm-gobbmdogngdosbo gombol jobmboyamho ogo-
Somgio bogdg. ey Pi @oibgoo 3abiiosl glimwpgds gbsbégam-gobber-
Joangdosb RN bog@gbg &06bs bogdaamo gombols j356mboyamo sapdommdo
bords o swobodbyds T'n-om.

®9LEIdo

3.1 3obAm0l Byiodemosby gobaroggdaemos 10000 wobydo. momegaaro
xobaydol Jg3oB@mby gogger gaoGGsen do 0,5-0l BGegno sandosmmdom boby-
@3 Jrggdsalb 500 @nodol mpgbmdom ©s 08039 serdsmmdom bobyarmdl
bodogrl 200 gro@ol m@gbeidom. xobu@ydol 0d dgiod@ebgms Gom@gbmds,
mmdangdoi Farol deogrembsmgols

1) 0bs@oargdgb 800 ans@mols owyberdom, Gerapos
s) 625, 3) 670, g) 450, @) 700;
2) 0'boogrgdgh 100 anomol mwgbmdom, ¢ogroos
s) 2500, 4) 3000, ) 2000, @) 3500;
3) doowmydyh dmgydsls 600 anomols mwybmdom, Gergros
s) 3750, 3) 3650, g) 3600, ) 3400;
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4) Joomydyb dmggdsli 1300 ans@mols emwyberdom, @ergros
s) 2500, 3) 2000, g) 3000, ) 1500;

3) doowydgb dmggdsl 2000 @rs@oli capgberdom, Bmaros

o) 625, 4) 650, a) 600, @)550.

3.2, bodomnde 3obo odo@oggdl 20 domobool. goggeno omgobobogeb
wodmggogdarsw doboanemwbgaros dydwogso wmobsmgols gobobowols dowgds
0,5-0b Herano sapdomemdoo.

1) e@ob gobdoganmdsdo dgg9moms gogrdomglbo Gobgo Gogros
o) 10, ) 11, g) 12, ) 13;
2) gogrdomglbo 8bodabgarmdol sgndsmmds Gearos
o) Ciigm: &) Caigiv. 8) Cajgm. ) Clogin.

3.3, deaggdaemos bodo gxcdigwo gowsboddoamo Gogbggdom I-wob 3-Jwy.
308 a0 bbdmm, Gmd bs [fogns job Sod@ggam dogmdsmgmds do dmbgaodol sands-
n850 0,3, beanem dgm@yg dogmdsdgeds do dmbggo@ol sapdsmmdos 0,4. ogo-
o035 0d0bs, Gmd dmigdaaro giabo bofogrsjosb 3 o@debbryds Jo@gyar
AT Jo, 2 Smdmbbogds dgmmy gacs do, berane @sbs@hybo bsfogrsgo0 om-
deolibgoydosb Jglody gacdo do, Gorgros

o) 3170, 3%0,42, b) 52770,3%0,42, g) 55150, 3%0,42, d) 550,3%0,42.

§6. 99dmbgqgzomo Locowggdo.
godzom, (4, F, P) ool sardosmm@o bogdey.
606[}08Q3€)360 1. obobgsli & 1 Q — R gfewgds dydmbgggomo bowpowy,
wyy bEoganwgds dydogso 3060035

(Vz)(z e R—{w:we, {w) <z} eF).

doaomomo 1. o9 g0ama@olbbdggm, God gHmgaamgsbo [mbol @sody
bsboano dmsbgaaos [0,1]-066g035a by oly, Gmd gbgboarol yemggar 6sfo-
@b Tggbododyds [0,1] 0bdg@goaol dbegnme gHmo 963G oaro, s dob bydob-
Jogio Jgdombgggomo bowowy dgodangds gobbogragm odbsl Gmgmd bydmom
owbo dbaano gbgboarol R 0gcidby Jodemsbggol go@yggasmo Fgbo (0b. bs5b. 5)

a9bLodeg™Mgos 2. gubjsosl Ia : Q@ — R (A C Q), gobbsbog@yerl

J05m30m

1, oywed
IA(w)_{ 0, oy weA’

gFmwgds A boddsgarol 0booyo@mo.

mgmﬁ)gao 1. godgem, A C K, dsTob 14 dydmbyggomo bowowys 85 dob o
dborgrerw 85 Fob, Gogs A € F.
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Qoaédougbo. 0gm@gds 1-0b doBmgdaarmds BHogosan 9hGaw 8odmdobsy-
M3l dgdwgso Goermdowsb

0, oy x<0,
{w:law)<z}=4¢ 4, oy 0<z<1,
Q, oy l<az.

606[}08Q36360 3.6:Q—R d9dom bgggom Lowowyl gFmwgds woly@my-
oo dgdombgggomo bowowy, o Jmodydbyds obgmo s@omsglbgdswo bomdo-
m3g60b  (Ap)ken mxobo o bsdwgogn Gogbgms obgmo (Ti)ken Jodwy-
J@mds, Gmd d9bdaanogds dgdogao Jommdgdo:

D) (Vk)(k € N — a), € R, Ay € F),
2) UpenAi =9,
3) &(w) = ZkeN rila, (W), we Q.

asblia8g®goo 4.¢:Q — R d9dmbgggoo bowowgl gleegds dsmdogo
woby@ydaaro dgdombgggomo bowowy, w7 dmodgdbyds olbgmo smomsglgdsowo
bomdognmdgéol (Ag)i<k<n mxsbo @o bodwgoer Gobgms obymo (Tk)i1<k<n
Jodwyammds, Ged Jybaaanwgds dgdwgs o s06m3gd0:

D) (VE)1<k<n—uzpeR A, €F));
2) Ul Ay = Q;
3) E(w) =>p wrla, (W), weQ
606[}08Q3€)360 5. Igdorbgggom bowowgms (Ek)ken dodwggimdsl gflmwpgds
bEwoEo, my biaengds 3060mS
(V) (Vo) (1 € N0 € © — £0(00) < Eupa (@)

woydomo dydmbgggomo bowowyydol bEGaddamol dabsbyd go@ 5900 0b-
20 5305 odamggs Jgdwgs o mgmdgds.

mamﬁ)aao 2. GO390 @ogdomo § 1 1 — R dgdmbgggomo bowowolb-
omgol dmodgdbgds wowgdom ds@mEog woby@gdaar dadmbgggoo bowowgoms
obgomo (&k)ken Jodggmmds, Hmd dgbmaangds Bmarmds

(Vo)(w € Q = £(w) = lim &,(w)).
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QOH@JOB:]E)O. goggero bsBadoarago n € N Gogbgobomgols 35bgls beg-
@mo dgdombgggomo bowowy Jgdwgso JoGmdom:

n-2"

k1
(@) =Y 5 pyea bt <em< ) @) T Tyyenemzn (@),
k=1

g dagogree dmlfdogds, @emd
(Vn) (n EN— gn(w) < gn-&-l(w))

Lo
(V) € 0 = €(w) = lim €(w).

@998 5509300,

mgmﬁ)gao 3. goggero n : Q — R dydmbgggomo bowowobsmgols derodyd-
byds dsaGog wolbyGydaer d9dombgggom bowowgms olbgmo  (k)ken Jodwy-
gOmds, Gmd debamaanoyds Gemmds

(Vo) (w € © = n(w) = m 9,(w)).

n—oo

©3dg 303909 gmgaeon : Q@ — R d9dmbgggomo bowowobsmgol dscGoyg-
Smamos [o@dmwagbs 1 =nT +17, bowoi;

nT (w) = max{n(w),0} @sn~ (w) = min{n(w),0}.

0§35 2-0b dogrom, T o —n~ Igdwbgggomo bowowygdolbomgol dmodyd-
byds dglsdsdobow doGBog woly@gdaar dydombgggom bowowgms oliymo (77,':) kEN
@ (N, )ken 8odwggmmdgdo, Gmd

(Vw)(w € @ — lim nf(w) =n"(w), lHm n(w)=—n"(w))

o@goeo babiggbgydgemos, Gmd (Mn)nen = (MF — 0 )nen dgdon bgggom bo-
wogms Jodwygemds Fo@dmowsybl domBog woby@ydasm dgdmbgggom bo-
o ms Jodwga@mmdsb, @omdanobogobs; bmganwgds Jo@mmds

(Vo) (w € © = n(w) = m 9,(w)).

n—oo

0o 3 IS 030,
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CHERHEE
6.1 goggom, & @on sMosb @olbyd@yd aaro dgdmbgggomo bowowggdo, mmdgan-
momgoboi ds@mmgdaaos [omdmwggbgdo

(W) = Y ala, @), 1@) = yulp, @) (we Q).

keN meN
Jdodob

) £+ n Ggdobgggomo bowowobomgolb ws w € Q-bogol JoGmgdyaros
BOEnmds

O) (5 + U)(W) = Zk‘EN ZmEN(xk + ym)IAkﬂBm (w)v

3) (E+ (W) =D ken 2omen TeYmlanp,, (W);

2) £-n gdmbgggomo bowowobsmgol wo w € Q-bmgol JoGmgdyaros
BOamds

o) (£ W) = 2pen Zmen (@ + Ym)la,nB,, (W),
3) (€ M(W) = Xken Zmen Tr¥mlans, (W);
3) oy g: R— R s@ol bordowo qubiiz00, 5 dob
) 9(E)(w) = D pen 9(2r) L4, (W),
3) g(§)(w) =D hen 9~ (wr)a, (W);
4 Dodogdgeos gdegso FoATgLs
) sin(§)(w) = > en sin(xr) 4, (W),
) sin(§)(w) = ey arcsin (zx) 4, (w).

6.2. godgom, (Ap)ken o@0b bmdogemdoms dodwoggmmds, bogoem £ smob
d9don bgggomo bowowy. s Job

D
0) € (UpenAr) = UpenE 1 (Ar),
3) € N (UrenAr) = NienE ™ (Ar);
2)
o) & (NkenAk) = NkenE ™ (Ar),
3) & (NkenAk) = UrenE H(Ap);
3)
) A\ ETH(AR) =7HQ\ 4p),
3O\ (Ar) = €1 (Ap).

6.3.
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D oy & s@ol d9dobgggomo Lowowy, 8> Job
) & ool dgdorbgggomo bowogwy,
3) & Fylbodenmo 5@ ogeml dyduwbgggomo bowowy;
2) oy & dydobgggomo bowowys, dsdob
o) ET o@ol Igdmbgggomo bowowy,
3) T gbodarems oG ogml dgdmbgggomo bowowy;

3) gwdaom, & won sGosb dydm byggomo bowowgydo wo A s@ols bpmdogrmds.
oy O(w) = {(w)la(w) +n(w)lz(w) (we ), Jodob

&) © omol dgdorbgggomo bowowy,
3) © dybodenms 5@ ogels dydorbgggomo bowogy.

§7. dg3mbgggomo boowols 4sbsfowgools
a9bd300 ©s dobo mgoligdgoo
godgom, (0, F, P) sgrdomagdo boggs.

606[}08Q35}360 1.6:Q—R d9don bgggomo bowowol gobsfogrgdol ogmb-
J00 gFmwygds Fe gabiiosl, 35665 bma@aenl SoGmdom

(Vz)(z € R — Fe(z) = P({w : &(w) < z}),
[)AQQC;R: {—0} U R U {+o0}.

858966000 Jgdobgggomo bowowols gobsFoargdols gabgiool begogdmm mgo-
bydsb.

0gm®9ds 1. Fe(+00) = limy 4o Fe(z) = 1.

Qoamowbo. 30b530borem +00-l,96 3G90 bodwgoen Goibyms (Tk)ken
bEwswo dodwgg@eds. dygbodberm, Gmd ghmo JbGog

{w:l(w) <} S{w : (W) S @41} (K €N).

Jgciglh Jbcog, Uken{w : E(w) < a2} = Q. ooBmd ogndommdols Jaggowsb
aFa90m30l mgobydol gode, gwgdmenemdm

Jim P({w: £(w) < 04)) = P(Uren{w (@) < 24)) = PO) =1,

g0 limg_, 4o Fe(z) = 1.
99560 d6mm, G098 Fe(4+00) = P({w : {(w) < 4+00}) = P(Q) = 1. bodmgrmme
J0IS G d:
Fe(+00) = lim Fe(z) =1.

T— 00
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0gerG IS SIS 03 0.
0gm® 900 2. F¢(—00) = limy—, oo Fe(z) = 0.
QOﬁ@JOBabO. dga60 dborm, Gerd

Fe(=00) = P({w : &(w) < —oc}) = P(0) = 0.

80bg0bogarmm —00-b9b 3@ 35 bodwgoar Goizbgms argdsowo Jodwgadmdo.
sgogmo dybsdbbggos, Gemd biaanwyds 30Gm39d0:
D) {w: () < ax11} C {o: (@) < i} (k € V),
2) Ngen {w:€(w) <z} =0.
odoBmd, P ogndsmmdols bydmwsb mFys96md0l mgobydol godm, gwgds-
o

Jim P({w:€) < ax}) = P(Oken{w : €(w) < @) = P(0) =0,

-0-
zEI}loo Ff(l) = Fg(foo) =0.
mgerEHds B F0GYS L 0S.
ATRIGHT Y 3. gobofoungdol Fe(x) qobdz0o b@Hwswo qabdzoos.

Qoag)dolﬂ]bo. Jodgom 1 < xa. gobggbem dydogso s@od om0 gBmane-
3ol Fe(x1) < Fe(x2) oGmgdaermds. dotmens, dydwogao bo@mgols

{w:éw) <o} C{w:(w) <wa}

Jsmgdaermdobs s sardsmmdols mbeBmbammdol mgoligdol godm (0b. § 2,
ogolgds 5) gwgdaamdon

P({w: €(w) <m1}) < P({w: §(w) < a2}),

Gz wogol dbcog Fe(x1) < Fe(xa) S00m30b gdq055a0960 23650s.
DgerG IS SIS0 0.

0)3(')5)380 4. gobofogngdol Fe(x) qgabdi0o 9fys0500 do@xgbowsb, j.o.
gmg9e0 (Tk)keN dodpga@mmdobomgol, Gmdarolbmgobs; bamgarogds soGmdgdo
x>z (k€N) o limy_o xk =, d5T0b

klim Fg(l‘k) = Fg((b)

QOﬁ@JOBabO. dga60 dberm, Gerd
{w:é(w) <z} = Mpen{w: {(w) < ap},

{w:(w) S app} C{w: Ew) < ap} (k€ N).
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sdoBmd, P oandommdol bydmwsb mFys96m60b mgolbydol gode gwgdmenemdo
Jim P({w: {(w) < ap}) = P(Mken{w: E(w) < i }) = P({w : {(w) < 2}),

Gz wogol dbcog limy_o Fe(x) = Fe(x) 300030l gd30550960 900,
DG 3> SIS 03P 0S.

godgom, & ool wolymgdaamo dgdmbgggomo Lowowyg, g.0.  dobogol
dmodgdbgds smomoglgdowo bomdoarmdgdol (Ag)ken mxobo o bodwgoan
@0 bgms Jodwggdmds (k) ken, Bmd d9b@maangds d9dwgs o s0mmdgdo:

D (Vk)(k‘ eEN -z €R, A € .7:),

2) UpenAr = 9,

DE(w) =D hen Tela, (W), we Q.

dodob § dadmbgggomo Lowowol goboloagdolb %abiios godemomgargds
9d@gs 0 erdmdgarol bs daogngdoo:

Fe(x) = ) P(Ag).

<z

T9360 Jbermn, @8 wolby@yd oo Jydmbgggomo & bowowol gobsFoargdols
96300 S5 HEow 5HSS SP30n 39800 080l (30065, w7y G Jbo dgbyardydl
@gdgamdél ol Q boghiol w [9GH0argdby. sdobsogol bsjdodGobos go-
Gmego dgbsdarm d60d969amdoms sgrdommdgdo, Gmdgaro; dmoigds d9doggo
bgdol bo Tgoaogdom

4 T1 | T2
Plp|p |- ]"

Lowsi (VE)(k € N — pr, = P(Ay)).
aobgoboamm bmaog@mo dspsgnomo.
3085 0m0 1 (355Lmbol 7 gobofomgds). & : Q2 — R wolydgdmer dgdob-

39500 bowogwyls
Ew)=Y n-Ia(w) (weQ)

neN

ghm@gds A (A > 0) 3060895G0560 37560605 jobmbom 3565 Foargdaaro Jgdom b-
Jagomo bowowg, mg bEaengds 306093

P(An) = %67)\ (n € N),
J-0- "
PHw:€&(w)=n}) = Hef)‘ (n e N).

7390bmbo Lodgmb egholo ( Poisson Semion Denis) (2161781, gwgstol ©g3, 3o@ogom -
254.1840, 3560%b0)-g65bao 3960 gmbo, gobogmbo, Jsmwgds@ogmbo, 39 g@dcmaol dgEbog@gdsms
53009900l bads@om Fggdo (1826), 3o0bols Ig3b0g@Mgdoms sgopgdools § 9o (1812).
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A-3505995G0560 395bmbol jobebom gobofoungdaumo dydmbgggomo bo-
ool gobsflogngdol F(x,\) 9ubiios dmoggds d9dwggo gmddaemon:

Flz ) =Y %e* (z € R).

n<lzx

3929000 2 (3903980090 gobsfomgds). € 1 Q — R woby@ybaar
d9don bgggom bowowyl

(W)=Y n-Ia(w) (weQ)

neN

gFmwgds q (0<qg<1) 3G599BH0560 8g9md9B@H0gamo jobmbom gobsFogmy-
dgaro dgdmbggaomo bowowyg, wy bmam@gds 3060d0s:

P(A,) =(1—=¢q)¢"" ' (n€N),
(7.(7.
P{w:&w)=n})=(1—-q)¢" " (neN).

q-353593G0560 3gmdgBEH0ga0 Jobebom goboFoungdaeamo dgdom bgggomo
bowowol gobsfogngdol qabios Fy dmoigds dydwgso gm@daamon

Fyz)=) (1-q)q" ' (z€R).

n<z

3089 0m0 3 (mg0dbool 8 pobsfomads). € : Q — R woliy@gdaer dgdo-
bgggom bowowgl

¢(w) = Zn-IAn(w) (we)
n=1

ghewgds @rgodboiob jobmbom gobofoggdaaro dgdmbgggomo bowowy, o
b ganmgds 3065m3s:
1

P(An) = m

(n € N),

J-0-
1

P({w:¢{(w) =n}) = n(nt D)

@g906b0;0L jobmboo gobo[logngdaaro dgdmbaggomo bopowolb gobsfoamgdol
F aabiios dmoigds dadwegso serddaaom:

1
F@ =2 s -

n<lx

(n € N).

809036030 peEE@on gomdgmd  ( Leibniz Gottfried Wilhelm ) (17.1646, aogo3opo,-
14111716, 35bmg960)-290dsbgeno domgds@ogmbo, gobogmbo ©s godmdambgdgaro, oy@olio,
obBmadogmbo, gbsmndyibogdo, @mmbombol Ladgym Labmyspmgdols Fg3@0 (1673), 3oéobols
>gowygdools §ggco (1700), 3odggands ‘dgodydegs Gogombognygdo Founswgdol 0b@gycmomgds (1702-
03), ooey0bs bodsbgmao Y j®0gol 3B gdoEmdols brmgogdno Lsjdsdolio 3oHmds (1682).
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{ 0, oy v <1
= 1 s

bowog [x] o@bodbogl x bsdwgomo @ogbgolb dmgar bol[fognb.
9080000 4 (306039G0 gobsfomgds). ds@Gog wolbbyd g

§0) = 3 ka ) (we9).
k=1

2

F9don bgggom bowowyl gFmwgds (n, p)-356G5995G0sbo doberdamo Fabom gobof-
oungdaaro dydorbggaomo bowowg, oy

P(Ag) =CF-pF1—p)»*

bowoez bodwgoamo Goibgo D oydoymuaoamgdl soGmdsl 0 < p < 1, bemare
dmgemo Goibgo k sydogmegoargdlb 0 <k <n sommdsb, g.o.

P({w: €w) = k}) = CE - p*(1—p)" ™.

n, D) 356359950560 d0brdnmo Fabom gobofFoargdaamo d9dmbagqomo bowowols

90 J ) d LGOI 0 04O 639G QoL
3oboFogngdol @ab;05 owobo Jbyds Fn(x,p) boddmerommo s godmo- mgergds
dgdwga o FerGIgeom:

Fu(z,p) =Y Ck-pF(1—p)" "
k<z

39609360 1. (1,p)-so@odgB@most doberdamo [glboo gobsloangdaa dgd-
nbgggom bowowyl gfmwgdgb sg@gmgg D-0o@odgBG05b d9mbyarol [gbom
gobofogngdaa d9dmbggzom bowowybsg. 864060935, Gmd (N, p)-3s@sdydGo-
obo Soberdndo Faboo goboFoanydaamo dydobgggomo bowowy dgodangds Fom-
degoe0bmo n-30am0 odm 0@ dga0 p- Jo@sdgBGosbo 9@mbyarols [F9lom
oboloargduamo dadmbgggomo bowowolb yodol boboor .

606[}08Q3€)360 2. dgdmbgggom £+ Q — R bowowyl gfeowyds sébm-
B0 3799950 9 dgdon bgggomo bowowy, mey deodgdbgds oliymo S@s5s6m-
gm900m0 fe : R — RY 9@bijios, God 9bcaarmgds 306Gm3s

(Vz)(x € R — Fe(z) = /f Je(x)d),

9993603600, HB® s8bomeaggase 473960 Tgdnbgggomo bowowol gsbsFoagdol Lodgg@ogy
3obolishmg@gds bodegom @Gogbgms R @g@dols agdgaols sd@om bymbmdse Jgglod@sgagby
3b0'dgbgenmdgdedwy LobylGom; boam Aoz dggbgds @wgdgaol sd@How byunbmdsmdols 3bydsls,
ols dpgmdadgmdls Jgdpgado: X C R J39b0ddsgangl g¥mogds engdgaol sb@om byanbmdewo oy
gmggeno € > 0 Goibgobomgol s@lgdmdl wos 0bdgdgsems obymo (Jag, bp)ken Fodwygdmds,
6®d X C Ugenlag, bk| oo ZkeN(bk —ag) <€



48 SmBomemdols myorGools yargdgbdgoo

bowsz RT = [0, 4+00].
fe(x) (x € R) ggeybz00b gfewgds & Ggdombgggomo bowowol 3obs[logrgdols
bodgogg

mamﬁ)gao 5. godgom, f¢ - R — R o0l & : Q@ — R 980 bgggomo bowowols
aobsfoargdol qubgiz0s. > dob JoGmydauros dydwgso Gorarmds

/Ho fe(z)dz = 1.

— 00

©33g 30(39090. limy o Fe(L) = 1, odoGemd limp_ 4o ffoo fe(z)dr =1, @Gog
b0 Tbogl fj;o fe(z)de =1 Bergrmdob Jo@Gmydaarmdsl.
0gerEgds SIS F0GIS D0,

0)3(‘)5)380 6. gogdaom, Fe o@ol § dydmbgygomo bowowols goboFouangdols
R96c300, Jo Fob yeggero v oy (v < y) bsdwgoaro Gobggdolbogol docoy-

3garos Grgrmds
P({w:z <{(w) <y}) = Fely) - Fe(o),
oBsbonosk, my & s8bognyBadoe glgaado dgdmbgggomo bowowgs s fe dobo
aobsfoargdol bodjgioggs, dsdob
y
Pl o <€) <uh) = [ Js)ds.

©odg J0(3900.
P{w:z <€w) <y}) = P{w:{(w) <y} \{w:{(w) <z}) =
= P{w:&(w) <y}) — P{w: &(w) < z}) = Fe(y) — Fe().
oy Fe(t) = [ fe(s)ds, 8>Fo6

Felo) - Feo) = [ : felwas— [ OO fe(s)as = | " fe(s)as.

MGG 9> ©STB 0O P 0s.
83608360 2. 09 fe @0 Fe 06056 dylbodsdobow afysg50 dydombgggomo bo-
woob gobsfoangdol bodgamogy wo gobsfoangdol opabiios, dsdob momgdol

300306 R-by (o)
) _
dx fﬁ(m)a

go. {z 1z € R, dFjJEw) # fe(x) o6 dFngw) o@ o@lbydedl} ool bodwgoan
@obgms R mgidol angdggol o b@omr baen bmdowo Jag9boddogany.




8§7. dydmbgggomo bowowols 356sFogngdols abios ws dJolbo mgoliydgdo 49

8060Q00)0 5 (bo@dogrn@o aobsFougos). odbmenydamsw afysgd & -
Q — R d9dmbggg00 bowowglb gfmwgds (m,a?) (m € R, o > 0) 306589509
30560 bevmdsgoamo@ goboloangdaaro dodmbgggomo bowowyg (0b. b5bobo 7),
0y Jo@mgdaanos Beoranmds

1 (x—m)?
e 22 (r€R).

fe(z) =

2ro

(m, 02)-35@d9¢5 930560 b3 dsgnadom gobofoagdaaro dgdmbgggomo bowo-
woli gobo Foangdols bod ja6059 s gobofoangdol ubdioo smobodbgds Jglods-
Jobo® P(m,o2) @5 Pm,02) boddergnmgdom, g.0.

]_ _ (a.'fm)2
¢(nz,02)(x) = 27(0—6 202 (.’E S R),
1 z (t—m)?
D (02 () = 27m/ e” 2.2 dt (tER).

Aoizs m =0 ws o =1, dsdob Jommgols Jowydaemos dgbsdodolow ow-
b0dgbgdo ¢ @o P, g0. ¢ = Py @S P = P 1). Sdsbmob, ¢-b gfmwyds
bBobpodBaamo brm@mdsarymo gobsfoagdol bodgdogg. bearm © 9ubji00b
GV m@gds bsbosm@aamo berdmdsarmdo gobsoangdol gmbiioo.



50 sandommdols mygecools ganydgbBgdo

8060Q0010 6. (15653560 aobof o gds). sdbmaradadow 9fygad & - 0 —
R Gydorbgggom Lowowyl gfimogds msbsddo@ gobslogmgdaao [a,b] (a <
b) 0bBg@zoe by (0b. bsbobo 8), me JsGmgdmaros Hrmarmds

1
B s by S [a7b];
feta = { T TSl

[a,b] 0bBgEgoem by Mbs3Go@ gobologngdaaro dgdmnbygzomo bopowol gobsfo-
agdols egabdiz0o dooigds dydwyso ammdauom

0, oy T <a;
Fe(z) =4 &%, oy x€la,b;

1, oy x> b.

80&5@00)0 7 (30130 0 856§ 0@ 9d5). wdbmaadamse 9fg9d € — R
dy9do bgggom bowowyl gFmwyds gobofoangdaao s dol jobmbom, my

1
o) =~y W E ).

dobo gobolloargdols gabgizoo dmoigds dadwgso serd@daaomn
Fe@) = [ —mdi= g+ Tarctgls) (s € R)
t(z) = _rarm% T3 —arctg(z) (2 .

9080000 8 (35396900560 a565F0mgds).  sdbeamabadaw 9Fys96
£ :Q — R dydmbyygom bowowyl gFmwyds A-30@898@0560 dsbigybydarosbo
Fglboo gobsfFoangdogro dydorbgygomo bowowyg (06.656.9), my

-2 . .
Ae Y wy x>0

ff(“’):{ 0, g z<O0.

3sbg9653a00560 [T9bom gobs[oargdaaro dgdmbgggomo bowowol gobs[fogny-
30l abiz00 Fe dmoigds dadoggo oemmGdaamom

1= oy x>0
Fe(w) = { 0, oy v <0.

doad@omo 9 (Lobyymstyma psbofomads). gobgoboarmm 0bBg@gemo
[0,1] @ gobglobwg@mmm dobdy egmbiios d9dwgae bggdol Lo Tmoargydom,

Hd9a0; gy bol 8.7065m@ L. 1

103090 s509bEoby wuo (Cauch Augustin Louis) (21.8.1789, 3sGobo - 23.5.1857,bm) -g@sbyo
domgdo@ogmbo, 393900960l IgEbogdgdoms s3segdools bads@om §ggdo (1831), 3séobols dg3-
bog@gdems sgogdools §ggmo (1816).

1 356@md0 gom@ao (Cantor Georg) (19.2(33).1845 390g0deca0-6.1.1918 oang)-096:3569am0
domgdo@ogmlo, aomgl gbogg@lodg@ ol 3dmeglmeo (1879-1913). Aol g39mgbols glslidgam lod-
@ogungms s HObLgobodyd Gogbgms mwgm@ogdol wsdydsggds. 1874 Fgaol 356 wssd@goie
badegoan Goibgms Loddmagaols s@smgmapmds. 1897 §aals ol Fy39Hb dg360g@ae dgdmJdgwog-
b5k gobHmM@Ol 0wygdds, MmIgmmmsiz websdyw@mggms FbGowsb dgbgws wowo Foboswdwyamds,
39MdmE @. 3006y g00l IbMoesb, growgbo aogagbs dmsbobgl dsmgdsGogol gobgomsmgdsby.
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@oggmm 0bdgigogmo [0,1] bod Gmen bsfoaro@ s 356505 bwgdmm #ub-
Jioo
%» og T 6]%7 %[a
Fifzx)=4¢ 0, og x=0;
1, oy =1

[0,1] 065 @50l bbgs FaciGoamyddo FEgogo 0bdg@mdmansiool bs dgogng-
Som (0b. bsbsbo 10).

Ggdhos md, gorgagmo dgdogso [0,3] wo [3,1]. 0bdg@gogmo gaemog wogyeo
bod Bego bo[ogns@ o §ob3bs bogdemm oabgioo

%, ny xe]%,g[;

g, ny xe]g,g[;
Fy(z) = Oy E]g, 5[,

0, oy x=0;

1, oy =1



52 Samdommdols myeGools guanydabdgdo

[0,1] 0bBg@gorol bbgs [Fabdoergddo FGRog0 0bdg@smarscool bs dysgny-
3om (0b. bobobo 11).

m 58 3G90 gogog Gdganydm, Jogowgdm (Fo)nen R9bJ30oms Jodwy-
GO085b, Geadganoc; y@gd0005 [0,1] 0b6g@g0a by a56bs bwa@aamo jmb 365 -
Saeo 993960 F  gabdiz00boggb, Godarol baool [9@GGoammns 2 bod-
@ogany FoGdmowggbl gngdggol o bGHom baan bemdsw bodbsgangl. dsGmenses,
G006 bobl (Fr)nen R9b6J300m5 38930 3mb6LEE G006, enydgsol
berds

12 .12 .78
}5; g[a }53 §[7 ]gv 5[7 t

0659Gg5rmS mx5bol gog@mosbydobs, Geodyen bgws F o qubfios wmyda-
el dgedog dbo Jgbgaremdydl, Gemanos

1 2 1 & 2
Stetmt “32(3)" =

E gabgioob glmwegdgb sobdmdol gagbgizosb.
gobgoboarmo dgdmbggzomo Lowowol ymbbEGadios, Gmdumol gobsfo-
w30l Bab 0565 Fomdmowsgbl jobBm@mol gabdios F.

J0dom,
(Qva P) = ([07 1}78([07 1})7 bl)
556555 bwgmmm ogabfizooms

(f%)neN, 1<k<n, & keaN+1 = (&i)ier

mxcobo Jydwgs booGow

1
2l W), (we),

§i(w) = 3

2z gyogoml gfowgds 95060 F gublgoob bowol §y@domo, v geggeo € > 0
Goibgobomgols F(xz +¢€) — F(z —e¢) > 0.
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&1

1

@) = 313 }w), @en),

€a(w) = él{%}(w), (weQ),

(©) = g Iy @), (@€ ),
§0) = iy ), e,

(©) = Iy ), (@€ ),

£1(0) = oIy (), (@€ D),

S .7,
556565 bwaEmm Lcantor : 8 — R Jgdwys bsodsw

gCantor (W) - Z gi (w)

icl, i<w

sgoro bobggbydgaros, @8 Ecantor d9dmbgggomo bowowol 3obs[ogngdols
96305 g9 bggge JobBmHolb F opubgiz00b.

a9bLodg™Maos 3. gmgger 99596 sobsloergdol gubdiosl, Gmdeol
bawol [[9GBoams bodmogary [omdmowagbl @gdgaol sbGom byan bmdsw

boddogangl, affewgdgb bobg aars@maaro gobsloargdol gubiioob.

m:]mﬁ):]ao 7. Jmageo gobsogngdolb F ayabfioobomgol ds@Gmgdmanos
Fo@demwg gbo

F(x) =p1 - Fi(x) +p2 - Fo(x) +ps - F3(z) (x € R),

boo 1, Fa, F3 o@oob dglbsdsdobow woly@gd aaro, s8bognadamow alygg-

B0 o bobgaens@aao gobsfoengdol gabizogd0, bogrer pi, p2, p3 olymo
SO YSHYIR0m0 bodwgouno Gobygdoo, Ged

p1+p2+p3=1

mgmﬁ)gao 8. godaom, Fe ool § d9dmbgggomo Lowowols 3obsfogngdol
Rabdi00 s a, b€ R o a#0, d5F0b n=al+b Fydmbgygomo bowowol
aobologrgdol aybizoobomgols ds@mmgdaaros Gognmds

r—0b —

I3 ) (x € R).

(@) = Fe(

a
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Qoa@)dnﬁgbo. dggb0 dborm, Hed

z—0b )

Fy(z) = P({w: af(w) + b <z}) = P{w: {(w) < 1) = Fe(

).

a

®9LEIdo

7.1 350 @0go ©olig@gdaeo &(w) = Zi:l zpla, (W) (w e N) Ygdnbgggomo
Lowowols gobsFoagods dmgdgmos Jgdwgyo bjgdol La'dgsengdom

E1-1]0 [4 [5
Pl0,2[0,3]0,1]0,4

doTob
) Fe(—3) @maros

5)0,2,8)0,3, ) 0,1, ©) 0;
2) Fe(—1) pomos

5)0,2,8)0,3, ) 0,1, ©) 0;
3) Fe(—0,3) oo

Q) 0,2, ‘j’) Oa?” 2)) 07 1, 59) 0;
4) Fe(4) pogos

0)0,6,9)0,4, ) 1, ©0) 0,8;
5) Fe(6) ogos

5) 0,6,3)0,4,2) 1, ©) 0,8.
72. £ Y98mbggzomo Lowowol gobsfoemgdol g3nbliool oJgl Lobg

a, x < 0;
Fe(z) =< br, 0<z<I;
c, x2>1.

do>d0b
0)a=1,0=0,c=0;0)a=0b=1c=1;
3a=0b=0c=1 @a=1b=1c=0;
73. A bpmdoemdols 3mbpgbol s@dsnmods (o g9 Gosdo 0,3-0b Gm-
@0s. 35306 Lsdo wadmygjoegdgemo ol aml A bpmdogmdol dmbogbsms
£ @oibgol gobosf o gdol 3obmbl 53l Loby o)

€10 1 2 3
P | 0,343 [ 0,441 | 0,189 | 0,027 | °

%)

N

0,343 | 0,441 | 0,179 | 0,037
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74. JsGmegenls dobobdo dmbggodolisls gFg®gds 5 Juas, bogrm oG-
©gbolsl 2 Jyes sgan@gds. sdobmsb o ggumo aobdmenolols dobsbdo
dobggu®ol sgdsmmdss 0,03. 4 goldmmobsl sp@mgo Jyamsms £ Gom-
©gbmdols gobsFoggdols 3obmbl 5Jgl Lshy

>)

€18 [-1 |6 13 |20
P 0,24 0,41 0,26 | 0,08 | 0,01 |’

%)

E1-8]-1 [6 13 [ 20
P10,2]0,44]0,25]0,09 0,01

75. 3oM@osdo 10 pg@omos, Mmdgendoiz 8 LEsbro®d@maros. dgdmbgyg-
30050 00bg39b 2 @g@oel. 35Tob Jg@bggsdo Jmbggodogr LEsbosm@yen
gBomms £ Momegbmdols aobsfFoagdols 3obmbls 5Jgl Lishy

>)

3
Pl L B2 "

)
€10 [1 [2
2 14 29
PlElsls

76. @AHMOL gAm gy do LoJmberol gobol 1 gemgymon dmds@gdols san-
dommdss 0,3, bognm oaogg bowowom golols wsgamgdbols sandommdss 0,7,
LoFgolio golio Igowagbes 10 ghmgyenls. J5dob wAmob 4 gohmgyerols dgdwgy
LoJmbarol & xolol aobsfoamgdols 3obmbl gdbgds Loby

5)

16 8 10 [12 |14
P 0,24 0,41 0,26 | 0,08 | 0,01 |’

%)

c16 |8 10 [12 |14
P0,20,44]0,2]0,14 | 0,01

7.7. 6oFogns 3o 0340z gds Gogbgomo @g@dols Lomsggdo. @@mols ghmgyendo
boFoans 3ol oy gbog, 0liggg Gmgma 3 do@ibbog, gMHmo gAMgyEom yo©ss0-
200 g0l spdonmdss 0,5. 35dob edmols mobo gomggeol gdwgy boFoems ol
€ Jpamdomgmdols gobosfomgdoli jobmbls ggbgds Lsby

o)

= —2 [0 2 1
P [ 0,0625 | 0,25 | 0,375 | 0,25 | 0,0625 | °
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%)

= —2 [0 2 1
P | 0,0625 | 0,245 | 0,385 | 0,245 | 0,0625

78. & 5@0b A = 1 35@5398 0060 3sbmbols gosbmbom gobsfoangdyano
Ygdmnbgggomo Lowowg. d53ob
1) [2,5; 5,5] 0b@g@gogndo £ dgdmbgggomo bowowol dmbggo@ol sadsmmds
Aoaos
) 0,306760, &) 0,13455, p) 0,11213, ) 0,28111;
2) [6,5; 7,5] 0b@gdgogndo 3§ +4 dgdmbgggomo Lowowols dmbggedols saods-
OMdS HOEos
) 0,367879, 6) 0,13894, o) 0,13121, ) 0,28991.
79. £ 540l [3,10] 0b@g@gom by mobsd@ow gobsfomgdgao Igdmbgggomo
Lowogwg. dsTdob
D) Fe(4) pogos
V1D L0 b b
2)[2,5;5,5] ob@g@gogndo £ dgdmbgggomo Lowowol dmbggo®mol sadsmmds
HOEos
989 50 b 0.5
3) [510] ob@gmgeendo 5 + 5 Dgdmbgggomo Lowowols dnbggo@ols sands-
»eddS Goanos
5)0,4)1,2)0,5, ©)0,8.
7.10. £ s@ol A(A > 0)-30@s89fHom dshggbgdemosbo Tgboo gobofowg-
dgaro dgdmbgggomo Lbowog.
D oy [0,a] 06dg@gsedo & Fgdmbgggomo Lowowols dnbggo®ols saods-
0MdS % -0l Gogaros, d5dob
=Rl ) a= 2 p)a = B2 ) a = BEL
2) [-5:5] ob@gdgogndo 3§ — 4 Jgdmbgggomo Lowowols dnbggodols sends-
»dsS Goaos
Hl—eB3N 31— gyl —e 5 )1 —e
71L& s@ob (0,1)-3505dgB@gd05b0 bo@doay@sp asbsfomgdygemo
‘dgdonb- g9g0m0 Lowogg.
D) oy & bowowols [—a,a] 0b6@g@goedo dmbggo@ol sendsmmdss 0,99,
d5>dob

0)=2,37,8)a=2,57,2)a =2,77, w) a = 2,97;
2) 3¢+ 8 dgdmbgggomo Lowowols (—5,5) 0b@gdgsedo dnbggrmols seo-
05NMASS

5) 0,8413, 3) 0,7413, 2) 0,6413, () 0,5413.
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§8. 999mbggz0m0 Locorols Jomqdsgo 3760 @meobo ©d olidgMlos

gndgsm, (0, F, P) sendsmg@o Log@igs. goggerolbldmmn, @md & ds@@ogo
wolig®gdagaro dgdmbgggomo Lowowygs, g.0.

(Vw)(w € Q= E(w) =Y ap - La, (w)),
k=1

Lbosg o € R (1 <k < n) @ bpomdogonmdsms (Ax)i<k<n mxsobo olgmos,
®md dobmgols LOgmegds JoGmdgdo:

1) (VE)(Ym)(1 <k<m<n— AyNA,=0),

2) Uy A = Q.

606[}08Q35}360 1. ds@Bog0 wolbydgdammo & dgdmbgggomo bowowol
Fo09dsBogac0 aoewobo gfmwogds xodlb > p_i xk - P(Ag) o owobodbgds
boddeognemo ME , g.o.

ME ="z P(Ay).
k=1
308 aeoolbbdom, Godn bydobdogmo dydmbgggomo bowowygs. §6-do wodb-
J0GISaa0 MY@gds 3-0b dognoor dmodygdbgds dodBog woly@myd aer dgdobsg-
g0 bowowgms obgmo (n)nen dodwggmmds, mmd Jybagenogds

(Vw)(w € @ = nlw) = lim 7, (w)).

asbliodgmgos 2. 0 56303l bobGaao begodo lim, .o Mny,, 3> dJob
Aol gfmwgde n dgdorbgggomo bowowol domgdsdoyado armobo o s@mbod-
693> boddmaemmno Mn (56 [ n(w)dP(w)).

B0, Gmd myy 5Gbydmdl bowowy limy, oo M1, o ol bsbdganos
N-Uy96 4Og3500 gEHmo doobi Jo@doyg wolby@ydaer dydmbgggom bowowyms
dodpga@mmdobomgol, dsdob gb bmgsmo ghEmo o 0gogge N-Uy96 jGg6500 Joi-
G0g wobydgdaar dodobgggom Lowowgms bgdolbdogmo dodrpgg@medobomgol,
@z bodbogl 356bo brg@gds 2-0b jor@ g5 mermdsb.

830706[)8360. derdogogr do Fgyb gobgoboanogm dboranemw obgyo dydmbgy-
3o bopowgydb, mmdgarms @rm@obo ©o j3o@G3B0b armobo bl gano o b-
39000.

09 o 380 1. » a1 SSboadamo gFyggdo § dgdmbaggomo bowowolb
aobologrgdol bodgmoggs fe, 85806 JoGmydmanos HGmanmds

Mg = /+OO z fe(z)de.

J —oo

606[}08Q35}360 3. ¢ d9dmbgggomo bowowol wolsgdbos gfmwgds bo-
oyl M€ - ME)? wo swobo dbyds Loddergnermn DE.
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606[}08Q35}360 4, bowowyl VDE gfmwyds & dydmbgggomo bowowolb

bo dgoarem jgoo@daao gopsbmo.
3939360 Fomgds@ogndo @mwobols s wobdgMmbool brgogHhom mngolyg-
ool

0gm®99s 2. godgom {(w) = ¢ (w € Q, ¢ = const), dTob ME = c,
g0. Mc=c.

QoH@)Jongo Ew) = ¢ Io(w). do@mGogo woby@ydaero dgdombggzomo
bowowol Jomydsdoyamo gom@obol 3obbs bmg@mol dogrom, 8396935

Mé=c-P(Q) =

0gmM990 3. M (E+n) = ME+Mn, (g.0.. J9dorbgggomo bowowggdob xodol

d>933¢50409G0 @oeobo dgbsy@gdms dosmygdsdoya@mo @emwobydol xodol Ber-
77)() ))

Qoa@) 608360. Igdmbgggom bowowgms bEGaidacol dybobyd mgmdydo-

bo o dydmbgggomo bowowols dsmgdsdoga@o grmwobol g56Ls bwg@mol msbs b-

3>, boydomolbos mgmmgds wogsdB oicmo ds@mBogo @oly@gdaemo dgdebsg-

gooo bowowygdol dydmbgggs do.  gogaaolbbdemm, Gmd £ s n dodBogo

woby@y8 aaro dgdorbgggomo boowggdoos, g.0. dsGmgdaaros dadwgso @ergoer-
B960:

p
w):Zxk-IAk(w), Ay NA, =0, 1<k<m<np,
UzzlAk:Qa xkERa kamap€N7

q
:Zyn'IBn(w)v BkmBm:(bv 1§]€<WL§(],
n=1
U 1 B,=Q, yp, € R, k,m,q € N,

n

9560 dborm, el

P q
(&+n)(w szk"‘yn ) Lawng, (W) (weQ),

k=1n=1

boowobocz gmgdaarmdm

LA P g
f"’n :ZZ $k+yn IAkmBn(OJ):ZZ xk+yn . AkﬂB)

k=1n=1 k=1n=1

P

=@ Y P(AN B+ Yy > P(ANB,) =

k=1 n=1 n=1 k=1
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M@

Ak +Zyn M€+M77
k=1

D998 585090000,

6061)08g36360 5.¢ o N domBog wobydgdaar dadobgggom bowowygdl
JFowyds wodmyowgdgamo, ma baaanwgds Jydogso 30Gmds

P({w: &(w) =z, n(w) =yn}) = P(w: {(w) = 21}) - Pw: n(w) = yn}),
bowoz 1<k<p 1<n<q.

ao 6[}08Q 35) 360 6. ¢ won dydmbgggom bowowyydl gFowgds wodm ey og-
Sgemo, mey b ganwgds dydwgso 30003

P({w: €w) <, nw) <y}) = P({w: W) <a})- Pw: n(w) < y}),

bowo x, y € R.

d 36 od 3 bs 1. ¢ o N JoGBogo wolby@ydauro dgdobgggomo bowowggdol
98- mbgggodo gobbs brgmgdgdo 5 s 6 g6Gmdobgmols gi905oe096¢ 0s.

dommgdgeos Jgdoagyo

(V) 30)5)380 4. wyy & o N wsdmmowydygano dgdorbgggomo bowowyydos,
> dob Jmodydbyds wsde e owgdgar domBog wolbyGyd aer dydorbgggom bowo-
@905 0bgmo (§n)nen @5 (Mn)nen dodwggmmdgdo, Gmd Gybaigenogds Gmaremdo:

(€ n(w) = nlggo En(w) - Mn(w) (we ).

mgmﬁ)gao 5. godgom, & wo n wodmy oydgero do@Bogo wolbGydaeno
Igdorbgggomo bowowggdos, dsdob M (& -n) = ME - M.

©3dg 30(3909. 3606w, Ged

= Z Z xk yn IA;COBTL (w) (w S Q)

k=1n=1
Sgsb
p 4 P q
_M(szk'y"'IAkﬁBn):ZZxk Yn P AkﬁB)
k=1n=1 k=1n=1
_szk YnP(Ayg) - Zl’kp Ag) - Zyn = M¢ - My
k=1n=1 1

0GB ds ©SABH0GId a0,
dg-4 o g5 wgm@gdgbols Lodyog gdom dGzoErgds Jgdwgao
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mamﬁ)gao 6. wy & wo N wsdemwowydyano dydorbgggomo bowowyydos,
ds dob
M(&-n) = Mg - Mn,

g-0- odmg o dgar Jadmbgggom Lowogms bodmegarols Joomgdsdogaio goer-
0060 0658535 ganms Jomgdsdoya@mo gomwobgdol bsdbogarol Hmanoos.

Q-)a@)do[; 360. oy £ o N @wodmyoydgaro dgdmbaggomo bowowggdos,
d>dob mgeor@gds -0l dsgrom Jmodydbyds wodm sy owgdger JodBog wolbyby-

B dydmbgggon bowowyms obgmo (&n)nen @ (M) nen Jodwygemdgdo,
@md dgbdaanogds Gognmds

(€ m(w) = I £,(w) mlw) (e N).

Jomgdsogamo amobol go6bsbmamobs o 89-5 mgmmgdol dsgnom gmg9da-
amdm
M -n)= lim M, -n, = lim (M§n~]W77n) =

= lim M¢, - lim Mn, = M¢& - Mn.

606b08q36360 7. dg9dm bgggom bowowgms &1, -+, &n bobmaaner macobls

GFm@gds wodme jogdgamo, o goRsmmmydaan bodogoam Gog kgo)lsﬁ wyedols
JMFIEro (Tk)1<k<n bobGaano mxcsbobomgols bmarwyds 30Gmds

P({w: 61@) < 21, 6(@) < 2}) = [[ Pw : &(w) < ai}).
k=1

6061)08Q3€)360 8. 98 bgggom Lowowgms (En)nen xobl gmwogds
wodemagogdgar dydmbgggom bowowgms dodwgg@mds, my ymggero n € N
b5 g@s @0 Gozbgobomzols (k)1<k<n Mxsbo @sdm 0@ 39em00.

d 3608360 2. FsGmgdaa0os myerdyds 6-0b sSbogrmgo wsdewowydyan dgdor-
bggaom bowowgms bgdobdogmo Lobmyaro masbobomgob, 3.0, o (€k)1<k<n o-
A gopgdger dgdobgggom bowowgms crxsboo, dsdob

M([[ &) =[] Mé.
k=1 k=1

0)3(')5)380 7. M(c€) = cME, go. dnwdogs godmwol Jsmygds@oga@o wom-
@obol bodbols 5o 0.

Qoaédougbo. 9360 dbero, Gmd ogogadow c-b Bmaro dgdmbgggomo bo-
woyg s bgdoldogmo dgdmbgggomo bowowy s@Gosb wodmy0@gdargdo. SdoBmd,
mgeriyds 6-0b dogrom, gwydaanemdm

M(c-&) = Mc-ME = cME.
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Mmgme9ds 8 (30 B0-329605308530L By@memmds).  gmggaro £ s 1
t9dm bgggomo bowowygdobomgol dsmmgdganos a9 ergoemds

|M(&-n)| </ ME2-\/Mn2.

@30 30(3909. gobgobognmom M(E + xn)? bowowy. Gbowos, Gmd gEmols
b0y, yomggaro x € R-bogol M(E+ xn)* > 0. o8oBmd x-0b Jodsco

M(& +an)® = M& +2M(& - n) - + Mn* - 2
Jgoe@sBagaro bodiggmol g6 gm30656B0 sGowo@gdomos, g.0.
(2M (& - n))* =AMy - ME? <0,

(3
|M(E-n)| </ ME -/ Mn?
300030L g705560968 3605, mYOIGYdS ©SIB 0P 0s.

mgmﬁ) 380 9. gorggemo § dgdombgggomo bowowolbsmgol docmydaanos DE
wolb- 396 Lool godeobsmgangaro dydwgso @e@Gdgans

D¢ = ME* — (M¢€)2.

@33 30(3909- gogoblbybmn wolisg@bool 356bs bogds
D¢ = M(€ — ME)?.
ME domgdsBoyamo goewobol mgolgdgdol goder gmadaermdm
DE = M(& — M&)? = M(£2 = 26M€ + (ME)?) =
=M & — M(26M¢€) + M((M¢)?) =
= ME? —2MEME + (ME)? = ME* — (M¢€)2.
mgorG 3 SIB L0000,

0qgm o 9 ds 10. googgero & dgdombgggomo bowowobsmygol ds@mydmenos

T9dg- 30 GO M3
D¢ = min M (€ — a)?.
ac

13}5”5]500&0)31)&) 30JBM 053030l dy [4(16).12.1804 doty, Semenlgol yudg@bos - 30.11 (12.12).
1889, 33790090l - Gglio domgdo@ogmblo, 39@g0d9daol dgEbogBgdoms sjogdools oJjowy-
dogmbo (1830, swoyddo 1828 Funowsb) ws dobogy goiy 30ybowgbdo (1864 Fanowsb; 1889 Furols
19JHaddB0Esb Lads@om goig-3@gbowgb@o).
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508@608360. aodmgmgoaon M(E—a)? g@bicoolb Jobodndo. ;bowos,
09
M(& —a)* = M(&% — 2a€ + a®) = ME? — 2Méa + d?,

g0 M(E—a)? [o@dmowagbl a 30635998@0l Jods@m 560 m0Ggm9300 J35@G e
bodfggab. odoBemd dobo Jobodadol FabBoamo amin ogdogmeaogngdl 3o0Gmdsl

AM (€ — a)?

= —2M¢ + 2a = 0.
da

Sgwsb, amin = ME, g.0.

Héi}r__ilM(f — @) = M€ — amin)? = M(& — M£)? = DE.

WG 3> SIS L0390 EP0S.

mamﬁ)aao 11. gorggero £ dgdobggzomo bowowobomgol b manwgds dgdwyg-
80 30638530:

) DE >0,

2)DE=0< (Fe)(ce R— P({w:&(w) =c}) =1).

@3 30(3999. goboowsb DE = M(§ — ME)? wo (§ — ME)? > 0, odoGmd
domgdsGogamo grmwobols o6Ls bwgmowsb o daysanmw Joowmyds mgmdgdols 1)
boFoanols @sdd 003930

©og5IB0GOm mye@gdol 2) bsfogvo.

g0dg00, P({w : E(w) =c}) =1, 8odob ME = ¢ o ME* = 2. s8oBmd mgem-
@98 9-0b doarom, gwgdaamdom DE = ME? — (ME)? =% — 2 = 0. so@Gogoo,
wy DE =0, dsdob M(§ — ME)? = 0. go. P{w : E(w) = MEY) = 1. odoBmd
bogds@obos ¢ dmwdogsls Geran do gobgobognma ME bowowy.

mgerG IS TG0 S 0.

mamﬁ)aao 12. my ¢ dadogos s § bydolbdogdo dydobgggomo bopowge,
3> dob JsGmydmamos dgdwgso sommdEgdo:

1) D(c§) = c*DE,

2)D(c+ &) = DE.

©3d g 30(3909. @ob3Hbook 3obbs brg@obs s Hgmgds 7-0b dsgrom gwyg-
Saenmdm

D(c€) = M(c€ — M(c€))? = M(cE — cME)? = M(c*(& — M§)?) =
= M(¢ — M&)? = 2 DE.

sdoor mgemdgdol 1) bslfoano @sdB 0390 9r00.
§ + ¢ dgdobgggomo Lowowol ©oll3gmlbool gobbsbwgdol bowmdager by,

JQISGL 0D
D(c+ &) =M((c+& —M(c+&)*=M(c+ &~ Mc— ME)? =
=M(c+&—c—ME? = M(E - ME? = DE.
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mgerG 3 SIB 0GP0,

mamﬁ)aao 13. Jordgom, § @o M >Gosk wodmyowgdgaro dgdorbgggomo
bowowggdo, dsdob
D(€+n) = D¢+ Dn.

QOE]@ douabo. @30639a9b gogarobs dggbo dbom, Gmd dydmbgggomo Lo-

wowygdo & — ME s 1 — Mn @sdma opgdemgdos. o8 qodd0l gomgonols-
Fobydom gwgdaemmdm

D(&+m) = M((§+m) = M(&+n))* = M((§ — M) + (n — Mn))* =
= M((§ — M&)* +2(§ = M€)(n — Mn) + (n — Mn)?) =
= M(§ — M&)? +2M((§ — ME)(n — Mn)) + M(n — Mn)* =
— D&+ 2M (€ — ME)M(n — Mn) + D =
= D&+ 2(M§ — M(M&))(Mn — M(Mn)) + Dn =
— D¢+ 2(Mé — ME)(Mn — Mn) + Dy = D¢ + D).
DJOBIIS ©oUGJOGIS G2 0o-

dgbodgbo 3. Bsmogdagaos mgommgds 13-0l sbsgrmgo ©sdmejowgdge
I9dor bgggom bowowgms bgdobdogio Lol yao (Ex)i1<k<n mxsbobomgob, j96-

dego
DY & =) Dé.
k=1 k=1

domgdyanos dgdwgyo

Mg 9ds 14. s00d300, Fe o0l s3besan ey adow 93950 d990bsg9000
bowowol gobsogngdol qmbiios, dsd0b wolblgmbool godmbomgangar 9eds-

dgerols ofgb gdwggo boby

400
D¢ = /7 (x — ME)? fe(z)da.

aobgoboanmm Jgdmbggzom Lowowgms domgdsdogydo enmwobols ws wols-
39@Lool godmmgenols bmaog@mo dsgsenomo.

doaomomo 1 (395L0b0ls gobofoangds). goggom,
(W)=Y n-la,w WeQ
neN

ool A (A > 0) 356@5895G0560 395bmbol gobmbom gobofomgdaano Fyd-
wbgggomo bowowy, g.0.
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P(A) = P({w: €(w) =n}) = 2™ (ne N).

n!
dsdob
ME = in )\—ne_)‘ = in-ﬁeﬂ\ =
B = n! B — B

[e )

An—1 _)\ . e A™M
:)\Z:ln- ] e "= de Z_:Om:)\.

dgercrgl Jbog,

oo oo
AT A
M§2:E n2~—e_”\:5 n?. e =
n!
n=0 n=1

oo

N A" (n—DA"
L o _; CEN
D = mA™
+nz::l(n—1)!e AL e T

- A™ - __ 2 _
AN e = A=A 4,
m=0
89-9 mgm@E980b dogroom gwgdmermdm

D& =ME* — (ME? =M1+ X)) = A2 =\

80{@@00)0 2 (39m393®0gao asbsFoagds). godgom,

fw)=Y n-la,w) We

neN

q-35359905 0560 3g0d98G0meo 3obmbom gobofoungdaaro dydombgggomo bo-
@og> (0 < q<1), go.

P(A,) = P({w: ¢w) =n}) = (1-q)¢"" (n€eN).
> dob

1 )/:

1—gq

ME=Y "n(1—q)¢" ' =(1-q)-Y_ng" ' = (1-9)(>_q") = (1—q)(

n=1 n=1

1 1
AN (e
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A9yl Jbcog,

Zk@lfq =(1-gq)- ik k:qk1 (1—gq)- i
k=1 k=1
(oo}
=(1-q)-> (kg ) =(1—q)- quk b quk‘1]=
k=1 k=1

T 0 T o 0 g
sdoBmd

2q n 1 B 1 _ q
(1-¢2 (1-q (1-¢% (1-¢*

Dg = M — (M¢)* =

doad@omo 3. (mgodboiol # gsbofomads). g0 g00,
=> n-Is,(w) (weQ)
n=1

ool gngodbozol yobmboo gobosogmgdaano dedmbgggomo bowowy, g.0.

1

P(An):P({Wif(w):”}):m (n € N).

Jo dob

o0 oo 1
ZZ: n—|—1) Zl(n+1):+°o

5384000, @g0dboz0b yobmbom gobsoargdaamo dydmbgggomo bowowobomgol
domgdsBogamo aewobo ME (dglododobow, dsmgdsdoyamo wolbsg@mbos DE )
0@ G0l 3obbs bmgagavo.

8060Q0m0 4 (dobmdgao gobsFoangds). gogom,
w) =Y ks (w) (weQ)
k=0

@0l (N, P)-25G895G930060 30bmdado Fabom 356sFoargdaao Tgdm bgggomo
bowogwyg, g.0.

P(Ax) = P({w: £(w) = k}) = C - p"(1 = p)"7F,

Bangodbogo po@acow gomdgmdo (Leibniz Gottfried Wilhelm) (17.1646, wgodiogo -
14.11.1716, 25bmgg®0)-2 96 3sbgao Bogmbmgmbo, dsmgds@ogmbo, gobojmlo ©s gedmdambydgeo,
0g@obdo, obdm@ogmbo, gbsmdygibog@o, wmbombol Lsdgmm Lsbmyswmgdols Fgg@o (1673),
3o@0bols Jg360g@gdoms sgogdools §agdo (1700)
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bowas bodwgogmo Gobgo p oygdsgemrqoumydls sommdsl 0 < p < 1, bogre
dmgemo Goibgo k sydogmeapoargdlb 0 <k <n soGmdsl.

d5>d0b
Me=>"k-ChpP1—p =3k TR
k=0 k=0
- (n—1)! k-1 (n—1)—(k—1)
= 1
" p;(k—l)!(n—k)' p(=p)
n—1
(n—1)! k-1 (n—1)—(k—1)
=n-p p(1—p)
2 = Di(n— k!
=n- Z n_l 5(1 )(rL 1)—s __
b sl((n—1)—s)! b

=n -pz Coy-p*(1=p) "V =n.p.
s=0

396003360 4. g00500, 1 0G0l P Jo@GodgBosbo dg@mbaarol [9boo 8o
ba[oargdaaro dgdombgggomo bowowyg, g.0.

§w) = 0 Lay(@) + 1 La, (@) (w € 9),

bowa
P(Ag) = P{w :n(w) =0}) =1 —p, P(A1) = P{w:n(w) =1}) =p.
95 F0b
Mn=0-P{w:nw) =0} +1-P{w:nw) =1})=1-1-p)+1-p=p.
9900639 oy,
P({w:n*(w)=0}) =1-p, P({w:n*(w) =1}) =p,
N
M@n?*) =0-P{w: (W) =0} +1-P{w:n*(w)=1}) =1-(1-p)+1-p=p.
bodergnerng ggd geoedo
D(n) = Mn* — (Mn)* =p—p* = p(1 - p).

080l gobm, Gmd (N, p)-3o@G895@gd30560 306mdndo [albom gobofoemgdaamo
dgdon b- ggg0m0 bowowyg § Fomdmwggds n ogmo wodmygomgdgero p 300Gsdy-
BG05bo 3gbaarols Falom gobsFoangdaaro (&k)1<k<n dgdor bgggomo bowowols
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Kodol bsbom s p-35@dyB@mosbo 3ymbaanols Fabom gobs Fogngdaamo dydo bgy-
goo0o bowowol d>mydsdoyamo ameobo p-b Gogros, mgemdgds 3-0b dogrom
J0IS G0
ME=M() &)=Y M& =np.
k=1 k=1
Ag-13 myedgdols Fgbodabols dogrom Jogowgdm

n

DE=D(Y &) =Y D& =np(l —p).
k k=1

=1

doaomomo 5 (bm@ddognydo gobofoangds).  gogom, £ : Q — R ool
(m, 02)-20@89¢55930060 b3 dogn oo 8sbs[foamgdnaro Fgdmbgggomo bowowy
(meR,0>0), go.

1 _ (z—m)?

fela) = e T (e B)

85 dob, mgmmgds 1-0b dsgnom, gwg96maemdm

oo oo 1 (2=m)
Mf:/ zfe(x)de = x - e 27 dr=
—00 —o 2mo
1 +oo _ (z—m)?2 m too _ (w=m)?
:7/ (x —m)-e” 22 d:c—f—i/ e 202 dx =
270 J_o 2n0 J_oo
]. +oo 22
:7/ z-€e 22dz+m=m.
270 J_0o

wolbsgbool godmbomgargamo qoGIdyanols dsgnomr gwydaanmdm

+oo +oo
pe= [ @-mPfe@do = [ (- m) ot =

— 00
+oeo P e, 1 2
= (x —m)=- e 22 dr= z<- e 2:2dz,
—oo V2o —oo 2mo

boo 2 =x —m.
z

oggsb, t =2 [sbdol dgeggoe dogowmgdo

pe= 2 /+Oot2 “57de = 7o = o
= — e 20 Zz = — m =0 5
V2r J oo

J0bsowsb
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806OQ0010 6 (msb53560 aobofVoagds).  goggom, £ 1 Q1 — R ool
[a,b] (a < b) 0b65g@35ar g mobod@o@ goboloangdaao dgdmbggzomo bowowy,

J-0-

ﬁ, my T € [a, b]

fﬁ(””{ 0 oy z¢lab
a5 dob

+oo b 2 2 2
1 T b b* —a a+b
ME = dr = . — _ _ )
3 [m zfe(z)dr /a x b—adx 2(b—a)|a 206 —a) 5

dgerigl dbog,

C

+o0 b 3 2 2
1 b b
JV[§2:/ fog(x)dx:/ x2-b de = —2 b_Ytavta .
a —a

— o0

Sgsb, d9-9 mgemmgdols dsgrom, gwgdgarmdm

a®+ab+b>  a®+2ab+0>  (b—a)?
3 4 12

D¢ = Mg — (M¢)* =

doaomamo 7 (3030l aobofomgds).  godgom, & : Q — R s@ob yeodol
Jobeboo gobofoggdaaro dgdmbsggne bowowy. g.0.

1
ff(l’) - 7T(

0+ (x € R).

9960 b0, G098 >5GSbsym@H0g0 060598 Gogno

+oo +oo 1
/_ zfe(z)dx = /_ xmdm

oM 0@ bydmdl, boowsoboi gobygboor @md jeodol jobeboo gobs[ogngdyaro
d9dombgggom bowowgl omgdsBogado goewobosd goobbos (madis gobslo-
@gdol bodgdog0l goaFmdowsb godmdwobomy dmbsanmwbgano oge, Gmd dobo
JomgdsGogamo greowobo gomggognoger baarol Gemeno).

doaomoamo 8 (3oh39690e00560 356§ gds). godgom, & :Q — R o@ols A-
355895 H0560 Jobggbgdamosbo [F9bom 856 ogmgdaamo dedmbgggomo bowowy,

J-0-

. e A, oy x> 0;
f§<m) o { 0, oy v <0.

s dob

—+oo —+oo
M¢ = / zfe(r)de = / zhe Mdx =
—00 0
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1 7100 1 o —\x . 1l 1
= A= yee g +X/0 e dr) = A(= lim Lo+ 55) =
. 1 1 1 1 1
=AM fim S e = e =y

sboarmgoamo godmmgargdom dogomgdm, Gmd

+o0 +oo
D¢ = / 22 fe(v)dr — (ME)? = )\/0 e P adr — 1

doaomomo 9 (Loby g omyao pobsfoangds). gobgobogrmo dgdmbggzomo
bowowy Ecantors §96US bwg@aano dm@mgemols jansboyagdo berdoon sodamgoen
[0,1] 0bBgEgon by.

sgogmo boliggbgdgaros, Gemd

1 1
/ £Cantor(y)dy +/ F((E)dl’ = ]-7
0 0

bowoz F o@bodbogh [0,1] 0bdgigoar by 306bsbogiaen jobGm@ob opmbd-

3050,

sdoGed
1 1
MgCantor = / £Cantor(y)dy =1 _/ F((L)dil’
0 0

Iggbodbmm, Gmd Ay = {(z,y) : v € [0,1],0 < y < F(x)} bodmogerolb
(3,3) P9cBo@ol 356 G9der boomols ob@ob erdGomdols bolfobosmdogymw -
b Bemgro ggmboo d9demdmabgdol dowgscw domgdaamo Ag boddoganolbsmgols
b ganwgds dydogso so@memdgdo:

o) bQ(Al n Ag) =0,
3) ba(Ar) = ba(Az),
8) Al UAQ = [0, 1] X [0, 1]
1
=1

o808 ba(Ar) = ba(Ag) boowabo gmydaarmdm

1
MgCantorzl_/ F(Z’)dl‘:l—bQ(Al):l—
0

osbans godmgomgoamm  D(Ecantor). 9560 Fbmrm, Gmd WM{%GMO,. [o-
Jmoagbl 0Y mgidol 5o d98m Ao qog amol dGabz300 domgdammo bbyaemob
ooz aermdol, Godgenoi GogbmdGogow Gmeros [0,1] x [0,1] gogadobs @s
d9dwys0

1521 % [0, 3] Ulg, 2] x [0, {1 U LS, 8] x 0, 2]+
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Lodmoganol 0Y ma&dol 306G dydem dbabgom dowgdaero bbyaurgdol Jee-
@mdsmo bbgomdsb. sdodmd

2
Mg%antar =1- [5((5)2 - (5)2) + i((§)2 - <§)2)+
3,82 T\2
3G - @)
boowsbog gwgdgarmdm, @Ged

3 1,,2
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gbgboaol baFoansggdo aobansygdagmma dologg Loddodol (39bE@ 0l aomdgde.
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Loddodols (396@®gd0 gemdsbgonls gdmbgggs, doa®sd
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85 Job, Bmizs o@lgdmdl olgmo bsdwpgoaro Goibggdo a # 0 o b, mmd

P({w: n(w) = ag(w) +b}) = 1.

©odg3o(3900.
Lo 3domobmos.  gmgpom,
P({w:n(w) = ag(w) +b}) = 1.
swgbodbmm ME = a wo /DE = . dsdob
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ATRIGHT Y 2. w9 Fe g, 96000 goshbos dgmdy Gogodwy bomgarom
V93960 J9dm [omdmgdaangdo (xo,y0) [9ciGoaolb Goody dowsdm do, do Job
mE506 bmdogngdosbo Jgdmbgggom 39550Fh (To,Yo) @B oa Jo goohbos gobs-
[oargdol bodygmogy fe e (T0,Y0), @mdgaro godmomgangds d9dwggo sperd-
dggoom
82Ffl~,§2 ($07 yo) _ 82F517§2 ($07 yO)

0z0y N Oyox

©53g 303909 ?gmAgds 1-0b dsgroo gwydaermdo

fﬁl;ﬁz (an yO) =

P({w: (&1,82)(w) € [v — Az; o + Az[x]y — Ay;y + Ayl}) =

= Ffl-fz((xo + Al’,yo)) - Ffl,&((xo + Az) Yo — Ay))i
thgz((l‘o - Al‘,yg)) + Ffl,&(('ro - Al‘,yo - Ay))

borgowmdol Gy bmpmoge Ax-0bs s Ay -ob Lodzomol godom dyggodamos
g0 aerolbbdmm, Gmd Fabdoangdo (ko — Az, yo), (X0 — Az, yo + Ay), (2o, yo —
Ay), (z0,Yo + Ay) gyamabosb (xo,Y0) FadGoeol obyo dowsdmb, Gmdyen doc
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Fe\ ey b0l go0660s d9eriy Gogodwy bsmganom 9093960 J9@dm [o@dmy-
Byargdo. @og@sbgol 15 mgmE990h dogrom 0slgdgdl obgmo 01 €]0; 1], Gemd

b aaegds Bmarmds
[F&,Sz(('ro + Az, o)) — F§17§2((I0 + Az, yo — Ay))}_

[Ffl’iz((xo — Az, ya)) — Filéz((xo — Az, yo — Ay))] =

. 8F51§2

=2Ax (xg — Az + 201 Az, yo — Ay).

003 @5b705 mgmGydols Ggerdgw godmyybgdom bygb gobigbom olbymo 02 €]0;1]
@0 bgolb 56 bydmdol, memd

P{w: (&1,8)(w) € [ — Az + Ax[X|y — Ay;y + Ay[}) =

F;
=4-Azx- Ayaa 2’52( xo — Az + 261 Az, yo — Ay + 269).

G bowoo, Gemd

P({w: (£1,&)(W) € [t—32 + Az[x]y — Aysy +[}) _

I
Aw,lAr2—>0 4A$Ay
4. Az - Ay 508 51 =2 (g — Ax + 201 Aw, yo — Ay + 265)
= lim =
Ax,Ay—0 4A$Ay

I (0, %0)
0yox

Jg0630L 1 mgerdgdol godmygbgds obGmargdl mge@gdol ©sds 00935

3060Q0m0 1. mg56bmdogngdost dgdmbgggom (&1,52) 9050l gfmwmgds
mg0bberdogrgdosbo gombol dgdmbgggomo 395G 0G0, my dobo gsobsogngdol

fei &2 bodpg0390 oJ3b Tgdegso boby

(1 — 2 (g — 2
1 _%_w

207 253 (x17x2 c R),

fEhEz <x17x2) = 271'010'26

l)o,qw(; ay, ez € R,01 > 0,09 > 0.

Bansa@obgo gobgy emo (Lagrange Joseph Louis) 25.1.1736, ®=6obo - 104.1813, 3séoho) -
RObR0 omgdodogmbo ws 3gdobogmbo, 39Bg@dycaol Igbog@gdoms sgowydools gEboguro bs-
3s@om Fg3@0 (1776), 3sd0bols dgi360gdgdomes sgogdools §ggdo (1772). sl gggmgbols sbognobols

996 bo@olbmgsbo 73003980l daboby, Lolidygmo bob@Eols gm@dgma-mag@sbyols gom®-
dygens, 30Gmdomo gJbEgdydgdol mgm@osdo dsddsgaas dgmmeol dgfdbs s Lhgs.

0935030 goden ag@dsbo (Schwarz Karl Hermann Amandus) (25.1.1843, byldpm@sgo, -
30.11.1921, d9Gan0bo) - 4 9@dsbgaro dow gds@ogmbo, 39@gadu@aol Jgcbogdgdsms sgdwgdools 4ib-
mgeo §930-3m@glidmbegbdo (1897), dg@amobols d53609Mgboms s3oegdools Fggéo (1893). dodo-
0500 FOmMIgdo 390dyB@osls (LFsgmmmdws dobodsgry@ bywedodydl) ws gmbgm@dyen sbob-
goms mgm@osdo.
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3@ oo s dmgoygobmm bmyogBmao mgm@gds.

0gmM99s 3. godgem, D C R? s@ob bogeem@oobsder bodddyg by sob-

@039879@0 G5089 0@y 5Isbmsh fe, ¢y 5H0L mG556bmdoangdosbo (E1,E2)
99 bgg50m0 3955 G0b gobofogngdol bod jgm059. 35 dob doGmydaanos dydwoyg-
80 ROGT e

P({w: (61.6)(w) € D}) = / / fer (@, y)dady.

ad5bLad@gmMaos 4. olobgolb g : R™ — R gfimegds bmdswo sbobgs, o
brganwgds dgdogao J0Mmds

(Vz)(x € R — {(z1, -, 2zn) : g1, -+, 2n) <z} € B(R™)).

o@goaro bohggbgdgamos, @md sbobgs g + R — R ool bmdowo dsdob oo
dberaome 35 dob, Hos

(VB)(B € B(R) — g~ '(B) € B(R")),

bOfQ)O(J) gil(B) = {(‘Tlv"'7xn) : g(xlv" '71'") € B}

m3m63804 godaom, (&1,--+, &) d9dmbgga0m0 3905m@0b gobos[oangdols
2965006 bodg0395 fei 6. 85906 6g30bdogmo bemdswo g + R* — R

obobgobs ws B € B(R) ‘?m)r%!\nr) [:()r?(ﬁo;gl()[) songols JoGmydaemos ReaGdyans

P{w: g((&1,,6)(w)) € B}) = / / Feroen (X1, 2n)day - - - dan,

®9mm938 O, oy (k)i<k<n 0G0l @odey oegdger dgdmbgggom bo-

oEgms oxsbo, fe ..¢, oGob gdmbgggomo (E1,---,&n) gadde@olb gobs(-
o gdol ogbgi;00b 1)03}3(50(7(7, Je, (1 <0< n) omob&; dgdmbgggomo Lowowolb
aobofoargdol bodyghogg, Jsdob

ff1,'~~,§n,(x17"'7xn): H f&(gjL) (($1;"',$n)€Rn).

1<i<n

606b08q36360 5. G000, (Ek)1<k<n 0G0b @Iy 0@ 9 T9dmbyy-
g0 bowowgms mxobo, s8sbmsb ygmggero & (1 < k < n) o@ob (ak,0%)-
B@5T9H Y0560 beadidogm @ow gobsFogrgdauno dydmbgggomo bowowy. ds dob

(&1,--+,&n) d9dmbgggom 390500 gfmwogds n-gobbmdoargdosbo goabol g94-
BB s dobo gobs[foargdol bodjgmoggl, mgerdgds 5-0b doarom, oiab ddweggo

Loby
1 72 (‘Ek ﬂk)
(V2m)" [Tz ok ’

bowse (x1,--+,xn) € R, a1,---,an € R,01 >0,---,0, > 0.

feren (@1, 2n) =
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n-gobbmdogergdosbo goglbol (M, Mn) 395G gFmwyds n-gobbmdowy-
30560 goabol bBsbos®dyamo 3946mG0, oy

N Tk
2

Forsemn (@1, ) = e k=1 ((x1,--+,xn) € R™).

606[}08Q35}360 6. godgom, (&1,--,&) o@0b gogbol Jydombggzomo 39-
JBm@0. P, ... e, 30963050, 356bs bmgdmaal oGmdom

(VB)(B € B(R") = P, ..t (B) = P({w : (&1(w), -+, &n(w)) € B}),
JFowyds n-3obbodoanydosbo gosubols sandsmado berds.
‘d93603bmn, G0 mgoagds 3-ols dosgnom, oBmgdgeros Jgdwgao o@dyas

n

—N— 1 —En (mk_(;k)z
P ... ¢ (B)= oo f —— ¢ k=1 200 dx - dxy,
6 (B) /B | 1

2obgobognmo bmyog@mo dopgomomo

doadsomo 3. godgem, [, lak, bk] ool R™ bogdiol n-gobbemdoagdo-
sbo gombol bBsbps@daao oadomamo bemds. ds dob

Pey e ([ [lan o)) = [[[@(01) — ®(an)].
k=1 k=1

dogo@omo 4. goggom, [T, lar,bi] o@ol R™ bogéiol n-gobbmdoangdo-
560 gombol bgobs@ @ aano sardommdo berds, Zj(*)@m V” o0l n-gobbmdoany-

30560 p-Gowoglosbo doGmgo gbd@om O(0,---,0) € R” Fa@doen do. Js dob
/—fa
P, .. V:// Y F ey doy =
&1, ;fn( p) , (m) 1

1 P 2
= P Py X / T'n71 . 677d7’,
22710(3) 0

[)o;\vo(; INQ) (9(/(*)(5(} ()J S0l Jogngols 0bBgg Gognos.

X2 = §1 4 &2 Igdorbgggomo bowowob gobofounrygdol Fz gabgiosl
IP g5 X2 -gobofoagds, Godaanbsg oflb d9dwgso boby:
0, mey <0,
— 2
P, () = ¥ X fO r" L. e T dr, wyy x> 0.

Sgwsb
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0, oy v <0,
. = n—1 z —
fxi(x) L xzT e T A wy x>0
22 71r(

0, wy x <0,
= L 3l.e73, wy x> 0.

d 3608360. bggbl oy godmyybydaano oger dgdwgso qogddo obdgemogm -
0 0JIG00SE

[ n
Vo

boog [ o@olb V,-bg go6bs bmgdaao glqs9650 306J:00.

doadmomo 5. godzom, (er)i1<k<m (M < n) oGob @sderz00gd9a by do-
@Yoo 39J60GmS mxobo R™-Fo, besgner &1+, & 0G0l wodmyjowgdgen
aoabol bBobwsmd aem gGm-gobberdouangdosb dydmbgygom bowowgms dodwyg-
gBmds 3o6bs beg@aammo  (Q,F,P) sandoma@ bog@igby. Jodob 11 bmdo,
806b5 b g memo JoGméom

[

0

m

(VX)(X € B(R") = (X)) = P({w : Y _ &(w)ey € X})),
k=1

Fomdmowggbl R"™  Logmegby gobbs bwg@myan gonbols beodsb. dygbo dbom,
@md bgdmo o@bo Ibrano [fomdrwggbs do@mgdaamos bgdobdogdo gomlol ber-
dobsomgol R™-do.

dommgdgenos dgdogyo

(V) 3(‘)5)380 6. J0d90m, §1 @o §2 0G0oob wodmyjo@gdgemo Jgdmbgggomo bo-
Wowygdo, fe, 0o feo G056 dybodsdolbow &1 wo & gdmbgggomo bowowyy-
30l gobsfogngdol bodgmogg930. 85 dob dgdorbgggom bowowgms §1+E2 yodob

gobooamgdol Fe, 1e, 0bgzo0ls @ goboloagdob fe 1e, bodghogobomgols
Ismmygdaaros dgdwgso Rm@mdagangdo:

xT “+ o0
Fe vy (1) = / das / Fi(21) fols — o1)das,

+oo
fer+e,(2) = / Ji(x1) fo(we — w1)dy.

—00
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©33§ 30(3909. xodo E1+E2 dgsg0damos Fo@dmgowsobmm, Gogmds (E1,6)
9o bggzomo gaddmEol alyzac0 g sbsbsbo, bowoi g(x1,22) = 1+ x2. B
boddogarol Gma do gobgoboaremm (—oo,x) boddegeny. dg-4 o 89-5 mgmmy-
Ag9d0l bogmom gwgdaenemdm

Feipe (1) = P({w: §1(w) + &(w) <a}) = P({w: 9(61,&2)(w) < z}) =

:// f£1(331)f52(:c2)dx1d:c2.
g~ ((—oosx))
T9g60 Fbrom, Gmd

g-1((—o0;z)) = {(z1,z2)|71 + 72 < 7},

sdoBmd

Fepoey (1) = / / feo (@1) feo (2)dry dary =
{(z1,z2)|x1+z2<2}

+oo T—T1 +o0 r—x1
=/ dm/ dxzfsl(xl)fgz(iﬂz):/ dffl/ d(x1+22) fe, (1) fea (22)

—0Q0 oo

400 T T +oo
- / dz / 07 fer (21) fr—e (72) = /_ dr / Jer (@) fr—e () dn,

— 00

booi T = x1 + 22.
@bowos, @md R wy@dol £i-momJdols yggevs = §go@omolomgols

+o00
fer+e(2) = o) _ / fe (w1) fey (7 — x1)d1.

dz oo

53 HeEnmdol ds@xggbs dbodmgdo doamd 0b@gademl g¥mwgds fi ©s fo
B9bJcosms bobgggo s smobodbgds Loddmmmmo fe, * fe,.
>9300 bahggbgdgmoas, G0 fe, * fe, = fe * fer. po-

—+o0 —+oo
| tatfat—adn = [ gt - a0 felodn

6L

10.1. 33939005 ol 3@ gd g0 measbbmdoggdosbo (&1, &2) d9dmbgggomo
Lowowol gobsfoamgds

P 0,17 | 0,13 0,25 0,2 0,25

d>Job
1) & dgdombgggomo Lowowol aobsFoamgdsl 5]l Loby
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o)
&1 4 5
P 055045 |°
d)
& | 4 5 )
P 0.55]045°

2) & Ygdmbggzomo Lowowols gobofommgdsl 5Jgl Lobg

o)
&3 10 |12
P 0,37 0,13 0,5 |’
d)
& 3 0 |12 |
P [0,35]0,15] 0,5’

3) Fe, ,(4,5;10,5) oo

5) 0,36, ) 0,34, g) 0,32, () 0,3;
4) P({w: (&(w),&(w)) € [1,5] x [5,8]}) @oeos

5) 0,39,  3) 0,38, ) 0,37, ) 0,36

10.2. dmzgdeenos @0 sdmygopgdgeo &1 s & dgdmbgggomo Lowowols
3oboFoangdgdo

§1 |2 3 &1 -212
P 0,703’ P|03]0,7

35306 &1 - &2 Vgdmbgggomo Lowowol gobsFoangdsl sJglb Loby
5)

& -& ] -6 | -4 |4 6
P 0,08 | 0,22 [ 0,48 | 0,22 |

o)

§1:& | —6 —4 4 6
P 0,09 | 0,21 | 0,49 | 0,21

103. dmigdgeos mOas6bmdoegdosbo (£1,&2) ggddm®ol yobsFoggdols
abicos

_ (1 _ 674561)(1 _ 6*2&?2)7 T 2 O’ T 2 0,
thgz(l‘l,l‘g)—{ 0, 1 <0 5bx9 <O0.

dodob
5)
o (6emtmm2w2) g >0, @9 >0,
f§17§2(m17x2) - { 0, x1 <0 5bxg <O,



§10. d9dmbggaomo 3976m@0b gobsFoangdols @abiios 87

%)
Cf (6emtm22) gy >0, @ > 0,
fergo (@1, 32) = { 0, 1 <0 ob a2y <O0.

104. 3mgdgaos (&1, &2) gdmbgggomo g9ddm®als gobsFoangdol bodigmegy

20
72(16 + 23)(25 + x3)

Jeren(21,m2) = ((z1,22) € R?).

d5>dob
o)
1 1 X1 1 1 To
Fe,e,(21,22) = (5 + ;arctg(g)(ﬁ + ;GTCtg(TO))’
o)
1 1 X1 1 1 To
Fe g, (w1, 72) = (5 + ;arctg(z)(5 + ;W‘Ctg(g)).

10.5. 3bmdognos, G®I y” + 5y/ + 6y = 0 o9t gbEosaydo asb@men gdols
bmgoeo sdmbsblibol mogoliggseo 3mgno3ogbdgdo s@osk (0,1) 0bdgmgoe-
by mobsdo gobsfomgdymo ©sdmyiogdgamo dgdmbgggomo Lowogggdo.
SemdsmMbs 0d0bs, HMI oy 9@ gbEosE Y@ Aob@Gme gdol bmpswo sdmbsblbo
z =0 §go@oado doowgdl Lowowon 0,5-bg dg@ 3b0dgbganmdsl, Gmeos

o) 0,5, ¢6) 0,75, o) 0,6, () 0,85.

10.6. bmdognos, G®I y// +y = 0 woggdgbzoswy®o aobdmengdols bo-
25000 5dmboblibols magolyggomo 3mg5oE0ghHgdo >@0sk (0,1)-3sM53yd @ gdo-
5bo beo@Boen @ o obsfoa goyeo sdmyowgdgara gdnbgggomo bowo- ggdo.
SemdsmMbs 0d0bs, HMI oy 9@ gbEosE Y@ Aob@Gme gdol bmpswo sdmbsblbo
z =0 FgoRdoedo doomgol 3609369emdgdl (0,2) 0b@g@gomowsb, bomgane
r =7 §F90d0mdo doowygdl 360gbgermdgdls (=2,1) obdg@gseowsh, Go-

@os
o) 0,2245785, &) 0,7767678, ) 0,3665582, ) 0,8598760.

10.5. 3bmdognos, Gnd y” —1In 6y/ +1In2In3y = 0 oxygmgbiEosmy@o aob-
HOME@ 950l bmaswo sdmbsblibols mogolygseo j0mgn030gbHgdo s@osh (0,1)
0639635 by Mbod@o© aobsFomgbygaro wsdmygowgdgeno dgdmbgggomo lo-
©0g960. Sendommds 0dobs, HMI oRgAYbGEosE MO FbGmegdols bmyswo
>dmboblbo x = 0 Fg@@oedo doowgdl Lowowom 1-by bs gengd dbodgbganmdsls,
bogom =1 FgoHGogdo doowgdl bowowom 2-bg bogengd d60Tgbgenmdsls,
Bomos
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§11. Bgd0dggol Jgmamds. bado Loadsls §glo
gndgsm, (Q, F, P) seodomyg@o boghigs. doGmgdgaos 39390

0)3(')5)380 1 (hgbo'dggols 71 YAOEMS). gmggeno wowydomo § dgdorbyggo-
mo bowowobs s gmgyumo wowgdomo € Gozbgolomgols swgouno szl dydwoys
BB b

P({w: ¢w) = ) < ==

€

Qoaédouabo. G bowos, Gmd b aanwyds dgdogso SoGmds
ME = ]\/[(5 : IQ) = M(& . I{w:{(w)Ze} + 5 : I{w:{(w)<6}) >

> M(§ ' I{w:&(w)ze}) > € P({w : €(W) > 6})
olgwsb gwgdmeemdm

P({ws €)= f) < 25,

€

VATRIGHTY 2 (3360833015 I ﬂ@)QObo). goggemo n dgdombgggomo bo-
woolbs ws goggro § > 0 Gogbgobsmgol ds@mydaanos d9dwogso 9Gmermds

P ) = Myl 2 o)) < 2.

QOﬁ@JOBabO. Jgdergowerm swbodgbgdo: E(w) = (n(w)—Mn)?, € = a2 Fy-
3099306 1 9B3manmdol dsgnoor g0y memdm

P({w: (1) — My = o)) < MM,

9560 db0vm, Herd
{w: (n(w) = Mn)? > 0} = {w: [n(w) — M| > 7}
Sawsb, Fobs gBmemmdols godmggbgdom, gwgdaememdm

Dn

P({w : [n(w) = M| 2 a}) < 2.

175350’3330 3o93B 960 o gg0ls dg [4(16).5.1821. goenaols men Jols bmeg.mgo@mgm- 26.11(8.12)1894, 39-
BINdYAHo] - Aybo dsmgdosdogmbo ws dgJsbogmbo, 39@gBmdy@anl dgbogdgdoms sgswgdools
sgoegdogmbio (1856), dgdamobols 3336090 g8oms s3ogdools  (1871), dmeanmbools dgibogdgosms
sgowydools (1873), 3otoboli 3gibog@ygdsms sgowgdool (1874)(1860-Fy30.306.)  ©s @mbombols
Lodgem 336090 9d0ms & 3opgdools (1893) Lads@om §gg@o.
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8060Q00)0. godaom, dmgo@mols gerdmgowsmydol bs dnsgrgdoor gofom-
dmgdom dmgomob woodgB@mol §obmdgel. oBdmbygdaamo so0Gmdgdol 395arg-
Bo@mdols gode, dmob goblbbgoggdsamo dmdabdgdobomgol gowowydyar byms-
myo do dogowgdm Jmgomols @osdydGol bbgowslibgs 860 dgbgarmdgdl £, -+, &n.
Jodgom, a 5ol dmgs@ols wosdyd ol dbo dybgenmds, Js dob |€k(w)—al 0 J6gds
k-2 st dowgdammo gobmdgol dywgaol gowobds dngomols @osdydGol
379853050 860365 erdowob (1 < k < n), besgoer /M (& — a)? = /D&, o-
bgdo Lo daogrer ygo0@ms@ a0 gowob@os. 08 aarobbdmm, Gmd geiggaro k-u@Go
swolbomgols (1<k<n) b gan@gds 306Gm3530:

a) M&, = a,

b) VDE =1,

9) Er)r<kn  Ggdobzggomo bopowggdo wsdmy0@gdegdoo.

3bg9diiogos, Gmd bowowy Jn = %(51 + -+ &) Joowgds a So@odyB@ol
900 bgdo. obdols d9dogso jombgs:

@dwgbo 5o berdgs mbws gsFomdmmm, Gmd dybaaunwyl 3o0Gmds

J:0. go@ob@o |Jn(w) — a| ogmlb 0,1 -by bogergdo ob HGegro 0,95-Bg dgd0
SEPBSMME00.
Gbowos, @ gGmol Jbmog ybws dgbdaenwgl SoGmds

P({w :|Jp(w) —a| > 0,01}) < 0,05.

d9emmgl dbciog, Fgdodygol I admenmdol dsarom gmgdaammdm

D(J,
P({w: [Ju(w) —al >0,01}) < (0(1)2) =
~ 0,01 0,01 n’

o9y d9g50h990 0bgo 9d0696 1 =n [ boBadea @ o byl, Amdanobogobo
brganwgds 9B manmos % <0,05, ob s@dmbbogds 2000-0b Gmavo.
/

sdagodaow, Jogowmgm d9dwgao aBeenmds
P({w : ‘JQOOO(w) - (l| < 07 1}) > 0795

sdagomsw, bogodems 2000 go bmdgol bo@Bomyds odobsmgol, @emd 0,95-by dgdo
SanBdoMBom ogorm oG [FAnbgdaano ods do, Hemd gobodzol dywggew dowyg-

dgaro boowggdobsgsb dgwsgbogmo bo daoamm s@omdydoyaemo ogmb gowsb-
Goaro dngomol ©osdgty@ol g9 ddsmodio 86 dabgarmdologob o@ondsgl 0,1-

ol Bmaro bowogwolbo.
mgmﬁ)gao 3 (Lo Loadol Fgbo). gmggero & dydmbgggomo bowowolbsom-
g0l doGmydaanos dydwgao 9Beanmds

P({w: [§(w) = M¢| = 30}) <

NeY e
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@33 30(3900. doGmarocs, hgdodggol Il gBmemdol dogrom gwgdmarmdo

D 1
P({w:6() ~ Me| > 30}) < 25 = ¢

CHETH I
1L1. gbmdognos, dmd DE = 0,001. Hydodggol g@memdols aodmygbgdom
w: [E(w)—M¢E| < 0,1} bomdogmmdols sgndsmmods golgds 005b @ozbgom,
N < < 3obRJos J3930% (%3

Amdgaoi Goaos
8) 0,8, 6) 0,9, g 0,98 ) 0,89.
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] itk o0 it)\ k
e (t) = Me™™ = Z ek,l e” = Z (ekl) e =
k=0 ’
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= (e )" rett-x _
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e
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8060Q00)0 3. godgom, & om0l (a;b)  0bBg@gomm by wobsdGo@ gobo-
foargdaao dgdmbgggomno bowpowy, g o.

oy x € [a,b],

1
fe(@) = { bB:Z oy x ¢ [a,b].

Jdodob
" 400 " b eite 1 o tb
— 7 — i d — d — T —
Qe (t) = Me /_OO e fe(x)dx /a 5 7@7&)“6 ’a
_ 1 ith ita
=~ an® )

doadmomo 4. gorfzom, & ool (a,0?)- 30GodyB@Hgd0060 braddsgoaaw
aobsfoargdaemo dydmbgygomo bowowy, g. 0.

1 _ (z—m)?

T) = e 202 r € R).
fele) = = (we R
dodob

. +m .
D, (t) = Me' = / e fe(z)dr =
+Oo . Tr—a 2
= L/ em”_( 2 dx.
2n0 J_oo

Imgoboobem bobds z = F=2 —ito. dsdob

r—a

=z+ito, T =a+ oz +ito?, dv = odz.
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doBE050 go@wsJdbydom Jogowmydm

~+oo—ito ‘ .
(I)g(t) = ;/ 6it(a+zg+it02)7%0—d2’ _
\/%O’ —oo—1ito

+oo—ito 2

Tdz (t € R).
vV 2T /oo ito
0y 859050996950 Sb5an0bol ya@mbowsh yo@aow 36mdogn B35, i

02f2

:et

+oo—ito 2

(Vb)(beR—>/ e~ dz = o),

co—ito

bodmgnemme Jogomgdm

. 5242
Be(t) = =73 (t € R).

dgbodgbo. (0,1)-35@58965@gd0060 brrddsgm o gobs[fogrgdmero dydnb-
Jagomo & bowowol Jsbsbosmygdger Pe qabiioob Sialb d9doggo boby

2

De(t)=e" T (teR).

8060Q0m0 5. godaom, & s@ol X 3568950060 dobiggbydgrosbo [l9bom
oboloargdauaro dgdmbgggomo bowowyg. 9. o.

. e A oy x>0,
fe(@) = { 0, wy x <0,

4> dob

+oo

De(t) = Me'™ = / e fe(x)dr = /0 e ATy —

— 00

+00, it Mz +00, it— A\ et~ |40
A [ (et de = A [T (e ) T da= )\((n )\)) A

0 A=ttt
8060Q0m0 6. gogdaom, & sGol ogogadow c-b Gogaro d9dmbgggomo bo-
woEyg. Jsdob
P{w:g(w)=c}) =1,
SsdoBmd ‘ ‘ ‘
B (t) = Me'™t = Me'® = e'te,

Jegogaoberm dobslbosmydgem gubiooms dgmmwols gHmo 358my96530.
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0)3(')5)380 10 (wobwydgdg 2 -angg0b Zogodyds). o (Sk)ken goo-
boomaow gobofoangdae wsdmgowgdgar d9dombggaom Lowowgms dodwgammdss,

> dob . N
(Zk:1 gk - —M(Zk:1 Sk))
/D 22«21 é-k neN

Jo8pga@mds bybBow 40gdswos (0,1) - 306895 @ 00560 berddsgnamow gobsfo-
@gdaao dgdorbgggomo bowowobsgb, g. o.

(Vo) € R — lim P({w: ==t & = MG &)

nee VEEDDHEES

1 T e
:\/7277/_006 2dt)

Qoaédougbo. ©odB 090> mgoggobom glyggbo Gosolb dgdmbgggomo
bowowggdobomgol. wsgaydgom m = M&, 0 = /D&, JoGmydremos dgdogs

BOEmdsms xodg0

<az}) =

hm @Z;::lsk_mn (t) = hm @ n (ékfm)i(t) =

n—oo n—oo k=1 Vo 'Vn
Vno
n n
: t : t o W[ e m (F)
lim & (gk_m,)(—) = lim H‘I)gi_m(—) = lim e 7 T VU =
n—00 - > n—oo T n—oo
— k=1 NG \/ﬁ — iy \/ﬁ —

= lim 627;1 . {)L’;m (F)
n—oo ’

&i—m
(e

oy J9dmzoegém o@boTgbol B(t) = ®e;-m (), begoe 1990063950000

bowowol gobs[oangdolb ogmbgizool 1)03(}3(60(07(76 o@gbodbsgm f(t)-mo, 8o dob

+oo
B(t) = / ¢ite f(2)da,

— 00

—+o0

<I>/(t) = / ize’™ f(z)de,

— 00

' (t) = /+°° 2% f(x)de = — /+OO 2™ f(x)dx.

— 00 — 00

2lanobogdgdpo (Lindeberg J.W.)- gobgao 8smgdsgogmbo. dob g3mm560l smbodbymmo mgm-
&gdols 9.5 3960B G0 brgsGomo mgmdgdols ©sG03gds.

22;@330 3egm 3ogto (Levy Paul Pierre )(159.1889, 35@0%bo, - 15.12.1971, odg9)-53605ba0 domgd-
>®ogmbo, 3s@obols 936090 9d5ms & 3opgdoals 9360 (1964), 35@G0bols 3mema@ogu@o bgmaools 3dm-
Fgbm@o 1920 Farowsh. doGomswo dBmdgdo sardsmmdols mgm@osbs ws Jgdmnbgggom 3GmiEgbos
0 gGosdo, gublaombsmgd shoaobdo, ¢ublaosmes mgm@osdo, dgobogodo. 9bHGo @O
bmgs@omo wgm@ydol wslsd- Ggoggomsw 3oMggunds aodmoggbs dobobosmygdgar gubliosws
dgmmeo.
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9560 dborm, Herd

+oo
¢ (0) = —/ 22 f(x)dr = —1
dogarer@Bgbols 3 Rm@OIgens b 30Ggg9ar0 basdo [ga@mom oiglb boby
®'(0 (0 .
O(t) = ®(0) + 1(| )t + #F + a(t)t?,

booi limy_g a(t) = 0. s8oBmd 3597693

@(i)—l—l—o L_ﬁ+a(i) £
N N NN
oboaobols yabowsb yo@goss (36m30mo, Mmd In(14+0(n)) = o(n), Gomgs
o(n) absb@mgenme domy Jodogatmdss (9. 0. lim,_o(n) = 0 ). sdoBmd
bsdergrmm gmgdaammén

t2 3

‘7f‘ —_ = i .
lim ® < t) = lim "PIHCTm—m R Tm) =
£ —mn
n— oo 2 :kzl k n— o0
2 3 3 : t2 3 3 2
— lim "C TR TR = i (Tt )R -5

7

@3 SbGaangdl mgm@gdol o8B 039300 3GHmEgLL.
aobgoboanmo dgdwgao

8060Q0m0 7. godasm, baanwgds 30mm3gd0:

D & ool k-pm gwodo gobmdgol dywgsow Jowydaamo dngsmol wo-
sdg5@0 (k€ N),

2) a = M¢&, (k € N) oc0l dogscols wosdydaol 49 39s@odo dbo dgbgenmds,

3) D& =1 (keN),

4) sobmzol & Igogagdo Fomdmowagbyb (a,1)-3o@sdyd@gdost berd-
dogm @ gobsFoangdaan wodmmowgdgan dgdmbgggom bowowggdb.

§11-do Fydodyzol gBmarmdol godmygbgdom ofbs 0sdB 069300, Ged
ng = 2000 s@Gob ol gd;o@glo bodg@ea g@o o bgo, Gmdanolngoboc b za-
0935 BBeErmds

n

P({w: 113 6lw) —al <0,11) > 0,95,
k=1

BYsguwmtgbo jowobo (Maclaurin Colin) (1698, jowdmwsbo, spsomo - 14.6.1746, gwob-
59M0) - JmB@obrogao Jongds®ogmlo, @mbombols Lsdgem bobmgspmgdol Fag@o (1719).
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Sd5bmoab, hgdo'dggols 9@menmdol 3oMsdo®o aodmygbgdom ‘Fgydargdgaros
qOO@emdol ng = 2000-bg bsgagdo 5dmboblbols 3mgbs. 03 god@ol goo-
.

gogmolifobgdom, @md % 5>®0l (0,1) - 3665393960560 bo@dsmy@ow
aobofomgdaamo gdmbgggomo Lowowy, gsdmgomngsgme ol ydiaodalo bods-
ﬁ)og?:'g]ﬁm Mo@ibgo negs Amdgobmgoloi bOgaogds 03039 YHMEmds. gmgdey-
@mdon

P(w: 1Y ) ol <0.1) = Pl RS TR0 gy
k=1

= P{{w: \Zk:l Sk(w) - "% < 0,1v/m) = 1 28(—0,1v/n).
LD
3bowoo, TLG-BOC)T]@OQT]@O Moibgo ybos Ygzotihome obgmbsodaw, Hmd
ols ogmb gdEomgbo s3mbsblbo Fgdwgyo Y@mamdol

1—2®(—0,1v/n) > 0,95.

3090960

1-0,95
®(=0,1vn) £ —5—

—0,1v/n < ®71(0,025) < v/n > 100(271(0,025))? <
n >100(1,96)% < n > 383,16 < n > 384.

& ®(=0,1v/n) < 0,025 <

o>dgosb golggbom, GmA ne = 384. sdagooE, 384 s@ols ol Pdgodglio body-
Aomamo @oibgo, Gmdgobngolbsg O cs YHOEIMbS

P{w: 13 6lw) —al 0,112 0,95,
k=1

@bowos, GMI bo@ydsgydo doibgo nE = 384 ao30e9d000 bogangdos hgdo-
dg30L gHO@mbdol odmygbgdon Jowgdee ng = 2000 ®ozbgby.

83608360 1. oy (&)ken dgdmbgggom bowowyms Jodwggeimds babdsw
JOgdowoo & dgdombggz0mo bowowobsgb, ds dob "bsjdsme wowo n-gdobsmgolb”
&n dgdombgggomo Lowowol gobofoangdol epabiios Fe, dgodargds boomgs-
el § dydmbgggomo bowowol Fe gobsfoargdol ¢pabgizool Bomarog.

®9LEIdo

13.1. (€n)nen 3990bgggom Loowgns 303 3G mds gobgbsbrg@mo Vgdogy-

bsodog
(W) € Q= &al) = C — 1),
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05306 (&n)nen dodwggamds Lgldow gMgdowos & ‘dgdmbgggomo Lowowo-
bog3gh, Losi £ s@ol oo (sendsmmbom g@mo)
o) ¢—1, d) ¢, ) 2, ©) c+ 1.

132. gmggero n € N bs@g@smyg®o @ogbgolbsmgol &, ogol A + o(n)
35M5d9B@0obo 3golmboli gobmbom yobsFogngdgamo dgdmbgggomo Lowogy,
ooz A > 0 ©s (0(n))nen 5G0L glolBymme Izody dodpyg@mds, 3506
(&n)nen 3980mbggg00 Lowowgms J0dwga@mds LgbRow 3@gdowos [ JoMody-
B®0sbo 3795bmbols gobmbom gobsfogm gdaeno dgdmbgggomo Lowowoabsygb, bis-

©53 1 Goaos
DA 3 AL ) AMI+N), @ A2(14 M)

133. 3003000, (&n)nen 5®0L (an,bn) 06@g@Mgo@ by Mmsbod@s® aobsfowg-
den Jgdmbgggom bowowgms Jodpgzdmds. sdsbmsb lim, .o a, =a s
limy, o0 by, = b. 35306 (€p)nen ‘dgdmbgggomn Lowowgms dodwggamos byl
3090005 (c,d) 0b@g@goemby mobsd@or aobsfoamgdaemo Jgdmbgggomo Lo-
©oolsggb, bowss (¢, d) Goeos

o) (ab), ¥ (55540, ) (6,95, © (0.

134. 30 J350, (&n)nen 50l @odmy0g0ge dgdmbggzom Lowowgms Jodwg-
30mds. 5dolimsb gmggeno k € N @ogbgobsmgols & o@ols (2%, 2%) 3oMody-
BH®goosbo  bo@dogry@ow  aobsfoamgdyao  dgdmbgggomo bowowy.  ds5dob

(Y h1 &k)nen 3030930100 brli@ow 3Ggdowos (m,o?) 3oGdgdMmgdosbo bod-
Asgg@ow gobsfomgdnmo Jgdobgggomo Lowowolsygh, Lowsg (m,o?) Go-

QOO
o) (1,3), o) (L4), @ (1,5, « (1,6).

13.5. (3990Lmbols mym@gds). gmdgom, (§n)nen s®0l (1, Pn)-350539B@ 056
d0bmd Mo aoboVoemgdye dgdmbgggom Lowowgms dodeggdmds. goayanol-
bdmm, Omd o@Lgdmdl lim, een - pp = A > 0. 35906 (§n)nen Fgdombgy-
300 Loowgms d0dggamods LylEom 3dgosos p 3s@sdg@@asbo 37abmbols
Fabom aobsFoagdbyano dgdmbgggomo bowowolisggh, bowss

S A+, B A g A-1), © A

136. 30350, (€n)nen >0l (a,0?)- 3565397006 bo@dsmu@ow gobofo-
0 9o 530400989 Jgdmbgggom Lowowgms Jodpggmmds. dsdob ‘dgdmbgyg-
300 Lowowgms Jodwygdmds (&%%)HEN bylgow g®goswos m-ols Goeno
(s dsmmdom gAmo) dgdmbgggomo Lowowolsggh, Lowsi m Gomeos
5 a, o) a?, ) dd, ) a’
137. godgom, 1 <k <n. 35806 (my, 0’,%)— 355993 gd056 beo@dog o

256oF0m gdaen ©sdmegogdge & Jgdmbgggom Lopowgms sxodo > _; &k
2565F 0@ o os 6m@dsma@sw 3s@sdyd@gdon (m,o?), bawsg (m,o?) Go-

QOO
o) (Zgzl mi, 22:1 Ulg)a 1)) (Z;:l mk, 22:1 01221),
) o M 21 1) ) (Dt Mk Do g—y Op)-

138. oy € 5G0b gobofoegdmeo bo@dsma@se 3565dydmgdom (m,o?),
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35306 a& + b 50l goboFoargdyano s3dgmgyg broddoamydon 3oGsdyBMgdom
(c,d?), bowoi (¢, d*) Gomos

5) (b+am,a?0?), &) (b+am,ac?),

a) (b+am,a’c), @) (b+m,ac?).

139. godgom, 1 <k < n. 35306 Ag-3005dgH®0sb 395bmbols gobmbom
aobofoeydge (&k)i<k<n d98mbgggom Lowowgms xsdo 22:1 &k Foddmow-
396L  p1-35G5898M05b 39oLmbols jobmbom gsbsVo gdyar dgdmbgggomn Lo-
©ogls, bos 1 Goeros

0) D1 M DI IHEPIVE
) 22:1(1 =)y ) 22:1(1 + k).

13.10. ;% (&k)1<k<n @0l (nk,p)—Sb(ﬁoHa@)ﬁ)a?ﬂ)oB b0bmdy@o gobmbom yobs-
Fog gda ©sdmygzopgoger Igdmbgggoon Lowogms myxsbo, d5Tob 22:1 &k
@0l (M, x)-35G5d9HB9d0560 306m3N@0 3obmbom g obof o ganeo Fgdmbgg-
3000 ooy, bowsi (M, x) GHoeros

o) (ZZ:1 kP)s  0) (22:1 k%),
8)) ( Z:l iap2)ﬂ 5{’) (ZZ:l k"pg)-

1311 & s@0l  k-ydo Lsbob Logmbganby ghmo @ols gobdsganmdsdo
dmmbmgbsms Moibgo, Gmdganoi Fod8mspagbl  Ar 3o@adg@®osb 3ysbm-
6ol 3obmboo aobsfomgdygm d9dmbgggom Lowowgl (1 < k < n).  sends-
0eds> 0dols, @md gOmsw yggams 53 bobols 1303(063 whg Jmnbmgboms bsg@nm
@oibgo gomo ol g56353enmdsdo Gmano 0dbgds 8-ol, 03 JoGmdom G
m=10, Ay =---=Xs=0,3, g ==X =0,8, A\ =1,3, Boogmos

>) 0,345103, &) 0,457778, o) 0,567788, () 0,103258.

13.12. godgom, gmggen @golby og3Bmdobobsl Lodygsmme gomasdg m =
20 {. §godmo. goggeobbdme, Gmd Lsdyswm jgo@s@ygeno yowsb®s o =
1 @mbsl. ds5dob
1) sapdommds 0dols, @03 100 @90y 53@mdsb]sbols Jog® gows@oboano
(30000l Ymbs, gsdmbsbyemo Bmbgddo, dmmasgligdymo odbgds [1950; 2000]
0b@gHgoaTo, Gomos
o) 0,5, &) 0,55, g) 0,555, () 0,5555;
2) bowowy, GmdgenlbsE 5@ aowssksmdgdls 100 @goliby gows@obogno
B30Gmols Fmbs 0,95-bg dgdo sandommdom, Goeros
o) 20164, &) 20264, ) 20364, ) 20464.

13.13. godgmols Lodyogem Fmbos m = 0,2 3. bodygomm 3goo@o@gmo
aoobdss 0 =10,02 3a. d5dob

D) sgndommds 0dols, @md Tgdnbgggom s@bggemo 49 gsdanols Fmbs, yodmbs-
byao jogoma@sdgddo, Inmsglgdagenos [9,5;10] 0bdg@goendo, Gmeaos

o) 0,44;  9¥) 0,88; o) 0,178; ) 0,356;

2) Loowy, Gmdganlis gossks®mdgdls dgdmbgggomn sGeggero 100 godenols

Ymbs 0,95-bg dgHo sendsomdom, Gmearos
o) 16,672, o) 17,672, o) 18,672, () 19,672,

13.14. bo@s@ol dogd Lsbpod@ o wg@ogrols @sdbowgdols sandsmmdos
0,64. sandsmmds 0dols, GmJ
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1) 100 wy@sarowsh 70 0dbgds LHsbws®E o, Gmanos
o) 0,6241, &) 0,7241, o) 0,8241, () 0,9241;
2) 100 wy@ogrowsh LEbsOFPw Gswms Msmwgbmds Jnmsglgdyeno
0Jbgds [50,65] 0b@gtgoemdo, Gmaos
>) 0,1108, &) 0,1308, @) 0,1508, ) 0,1708.

13.15. Jo@bobsd doboPo gogbogbs 15000 godgobo boysmdo. sgrdsmmds
0dobs, ®md boYo®do aogukmgds 3bsTo, ol 0,0002. 35Job sgndsmmds 0dobs,
“md

1) 35%5TFo dmodobgb 3 o ggodaol boVs®dl, Bmanos

o) 0,094042, &) 0,114042, o) 0,134042, () 0,154042;

2) 35B5To dm@obogn 93s6y0L boYs@dms Moibgo dmmseglgdyeno odbgds

[2,4] 0b@gdgoendo, maros
o) 0,414114, @) 0,515115, o) 0,616116, ) 0,717117.

§14. 3o jmgols xodg900

gndgsm, (0, F,P) sandsmy@o bogdgs. 300m3omse 30bsyd@mon @Goody
30bogy® LobFgdoby, Amdganai ymggero bsdoywols 9gdwama oigeol msgols
Boby® dpamdodgmdsl. goguaolbdmm, AmI ggsdgl Lobdgmm ob glsb-
e 0gErsEo Momgbmds goblbgsggdyamo gobydo dpymdodgmdgdols
€1,€2, . S@gbodbom &n(w)-mo Lol gdols dpamdsmgmds n bsdoyxols dgdwo-
203 (w € Q). Gbowos, @M Msbododyg@gen yowslgamsms xodgo

fow) = &(w) = (weQ)

©adm 3o gdamos dgdmbggzonmdol gsJBmdby. goygmolbdemmn, Gmd o3y
oo dgdgao 3obmbbmdogdgds: my GmIgarody n-7@ bsdox by Lolidgds 0dy-
®mRgds € dpamdsdgmdsdo, d5Tob Fobs dJpamdsdgmdolisgsb ©sdmygowgd-
@ ob goeswols Pij-l oo sgndsmmbom €; dpamds@gmdsdo, g. o.

PU = P({w : fn-l,-l(w) =€ |§n(W) = ei})viaj = 1727' T

bgdmo s@{g@om Jnwgels glmmgds do@jmgol #* gBmgge®mgebo wokgo,
bogoe Pij-b s@dsmmdsl gfmegds o3 xodgol gowsbgenol sadsmmds. yo@os
sdobs dmogds LoFgolbo dpamdsmgmdbols asbsFoagdgdo, g.0.

PO =P{w:&w)=¢}) i=1,2,---.

dabgd@ogos obdols Jgdwgao gombgs: sl Yedols sgndommbs 0dols, Gmd Lol-
Bgds n badoxol 'dgdamd sedmbbogds €;-dwgmdsmgmdsdo? swgbodbmm gls
sadommds Pj(n)-0m. 9. o.

Pj(n) = P({w: &n(w) = &}).

2950350 Sbw@os sbodosl dy (2(14).1856, G05H560-20.7.1922, 39G@mp@awo) - @Ggbo domy-
do@ogmbo, 39090900l dgibogdgdsms sgsegdools Fggéo (1890).




108 sandommdol mygedools ganydgbdgdo

‘dggbodbmm, dmd n — 1 bsdoxol dgdwgy LobBgds syEomgdbansw 0dbgds
er (k=1,2, ) dppmds@gmdowsb g@m-9@mdo. sdobmsb € dopmdsmgmdsdo
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Bobogy@o LobiGgds n-bsdoxols gdwymd sedmbbwgds €; damdsdgmdsdo od
30300, @md n—1 badoxol Jgdwamd ol 0dgmggdmws € dpymdsdgmdsdo,
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Be@I ol 4odmygbgdom g gdgamdm

P({w:&(w) =¢}) =
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keEN
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nmdolosmgols
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keEN
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keN

09y dgdmgomgdm s@boligbsls
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d5dob
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mdodo, dodob dgdogmd bodox: by dobo i+ 1 dupgmdsdgmds do gowolbgarol
sadommds sGolb p-b Gmaro (0 < p < 1), beygrer i — 1 Jogmds@gmds do
dowsligamols sandsmmds o@mols q¢ = 1 — p-b Smaro. mg owgbodbogm En-om
boFoans 0l Jwgmds@ymdsl no bsdoxols Jydwogemd, ds Job dodwyg@mds

So(w) = &(w) = (weQ)

06935 ds@ymgol scodgo, Gmdanol go@sbgaol o@rdommdgdl o3l Jydwgso
Y

p._1P ez J=1i+1
* g, @ogs j=i—1

od deaogan Jo bobBygdob goohbos wbobmaanm mgars@o Gorwgbtrds oblbgo-
39000 5 bay@mo Jogmdsdgemdobs.

doaomomo 2. gobgoboanma 9oboga@o boldgds, Gmdganbog goobbos
bodo bbgowsbbge dwogmds@gmds €1, ¢€2,€3. P-g@o bodox by gowosbgerol san-
Bomm3930l JoBGool Sfmbgl dydwggo boby

P:

O o wli
O rol-gol—
[l St

I ogognomdo €3 dwgmdodgmds bsboosmwgds odom, Geod oy
LolbBgds dmbgws o8 dogmdsdgmds do, ogo gomol Gogro sandsmmdonr @ligds
53539 g dsGgeds Jo. Sbgm g mds@gedsl Jdmsbmdsgo dwgmdsdgemds gFm-
gds. mg dogedo@ymds obgmos, Gl 030boymo bolBgds gmmol Gmano ogo-
B009300 §5dmge od Jgmdo@yrdowsob, dsdob dob sdm g asg0 dogmdo@gmds
GFmwgds. wa € Jogmds@ymds ddmsboifogos, dsdob Py = 1, beoanm oo
€& Jwgmds@ymds sdmyanogos, dsdob Py = 0.

0y 36edoaros, God  oyg0tggcel  [ob  boldgds odymegds Gmdaamody
€ Aogmdo@gmdsdo (1 <i<n), ddob m bodoxol gdwgs P(m) dsdGoiols
bo dgoangdom dgaq0daros g0 3egemm bobdgdol 6gdolidoym €; dwogemdsdgemds do
m  bsdoxob Jgdogs dmbggocols Pij(m) sadommds. 0 dydmnbgggs do, Gogs
bobggdol bofyobo dwgmdod@gmds o@ o@mob 36m0av0, Jog@msd dmegdaaros

P-(O) o@mdommdgdo  odobs, Gemd boldgds boFgol dmdgbd do odgmagds i-u@
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Iwgmds@yeds do, s dob b aano sgpdommdols gem@mdyanol godmggbydom dygg0-
danos godmgomgsgrmm m bsdox ol d9dwgs bobBgdol bgdolbdogd j-0 doger-
Jogemds Jo dembggwdols Pj(m) sardsmmds dgdwgso ammdymon

n

Pi(m) =Y P Pyj(m).
k=1
b@oJrb-5955m@
P(O) = (PI(O)aP2(O)v‘ : aP7$O))

gPeregds dod@emgol xvodgol bolgobo gobslfoargdol 39 45m@0, beagoe P,i(m)
(1 <i<n) ogndommdgdobogsb dgwagboar bBEofmb-39060@b

,P(m) _ (Pl(m)’ P2(m)’ . ’Pém))

gleregds dstymgol yvodgol gobslloargdol ggidm@mo m bodox ol dgdrgy. o7
owbo dgbyd do gmgdaarmdm

p(m) — p(0) P(m)

S7d@ 0o s dmgoygebmm do@gmgols mgm@gds bergs@omo sendosmm-
6900l Ygbobgo.

mamﬁ)aao 1. godaom,  (€)i<i<n gobogamo bobBgdol dwogerds@gmdy-
doo. wy m > 0 Gogbgobomgol domymgol xodgolb gowolbgarol sardomer-
domos P dsB@mocols ymggaro Py gargdgbdo wowydomos, Jsdob 0omliydgdls
Jawdog Gozbgms obgmo (gi)1<i<n Jodwga@mds, Gead swgouo yfbgds Fgdwys
03b5R5@MAHS L

(Vi)(1<i<n— lim Pj;(m)=g¢q;) (1<j<n).

g; (1 <j<n) @0 bggdo dgggoduros dogobibomm bobdgdol j-mc dogem-

Jo@yeds do JerbgyGol sSapdommdsw, Gergo m bsygdomw wowoes.

69LEIdo

4.1 Jeooggdaaos geEmagom0g5560 JsGmg0l scodgol gowoslganol sando-
medoms A5G @ozo

01 0
P=105 05 0
00 1

o boflgol sgpdommdoms ggdimmo (0,25 0,5; 0,3). o bsdoxol 99w
LobBygdol gobsFogngdol gg9iE @0 Gearos
o) (0,125;0,475;0,4), &) (0,225;0
a) (0,025;0,575;0,4), @) (0,125;0,



§15. dBmmbols dmdBsmdols 3Gmybo 111

14.2. Joo3 9979600 Jo@G 3500 B8 g35Gm5560 xodq0b gowsbgurol sgndsme-
Boms ds5B@ogs
0,3 0,1
P = 0 0,4 ,
0,4 0,3 0,3
2-305:0060 gowolbganoli P(2) dogGoiol oyl boby
o)

0,6
0,6

0,25 0,15 0,6
003 071,
0,4 0,3 0,3

3)

0,33 0,21 0,46
0,4 0,3 0,3
0,24 0,13 0,33

14.3. dmggdaaros ds@yemgol geHmagoGmgsbo scodgol gowsbgarols sapdsmm-
doms Ao @ogzs

0,1 0,5 0,4
P = 0 0 1

0,5 0,3 0,2

99-2 dwgmdodgedowsh d9-3 Jwgmds@ymds do 3 bodoxcols dydwgmd gowolbiganol
sendommds Pa3(3) Gmaros

5) 0,125,  3) 0,225, ) 0,54, ) 0,375.

14.4. ooz gdaanos o ymgol gGme 0005560 sodgol go@asbganol sardomer-
Boms Ao @mogzs

0,3 0,7
P= ( 0,1 0,9 )
@ bofgol sardommdoms 395m@0 (0,2; 0,8). 6mdoaros, Gmd  bsf[lyobo
dgdo@gmdowob €; dwgmdomgmdsdo 2 bodox ol dydwgmd dmbggodol sgo-
Bommdos 0,128, J5dob i Feagroos

o) 1, 3 2.

§15. d3m7bols ImIMomdals IGm(39lo

gobgoboanmm Jio0 bsogns jo, Gmdgaro domeglbgdaaros gHmggoGmgsb
boobydo. bsfonsgo gobogwol Jombam dyxsbydsl bombol dmang manyd-
mob, ol dgwggowsi ob 0dymagds aF93965 doayFalbeoggdgar dodmsmds do.
od 3003960l oly@Eyd aar Sbogremg b Fomdmaswggbl dydmbgggomo bydooarol
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dmddogo bologns ol ghm-g60m jom@mobsd by, sby bbgsbsofow, g6Gmgob-
bmdoangdosh d9dombgggom bgdosgrbg). bmgs@do, Gemze gomg9me00 [gbon
At — 0, Az — 0, doowgds aFyg960 dgdmbgggomo byBosgmo, Gmdgemoc
@83 bolosmydgemos dGmabol ¥ dmd@smdol gobogm@o scGemigbobsmgol.

o@gbo dbern Er(w)-m0o 3Gmmbols bsfoers 0l dogmds@ymds w@mols t -
I9bBobomgob. godgsm, wamemol bsfyobo t = 0 dmdgbBobosmgol bofoans o
0dgmggds T = 0 Jpgmds@gmds do. woby@gdaeo bydoogrol F9dmbgggs do
t @G00L 3obdogarmdsdo ol sfoGdmgdl n = 2 bodoxb. my swgbo dbogm
Sp(w)-mo Az-om Fobogargdoms Gsm@gbmdels wowgdomo dodsdor memgydom,
s Tob bogrime Fobocgangds wowgdomo dods@mgangdom Jgowagbl Sp(w)-Ax,
borgner 9o@gmR0mo JodsGogergdom jo (n—Sp(w)) - Ax. odsgodow, bogGomem
[oboigamgds &(w) t = nAt  ©Gmob gobdsgarmdsdo o8 Jodydaaros
Sn(w)  @oibgosb dgdwgao Hmarerdomn

&(w) = [Sp(w)Az — (n — Sy (w))Az] = (25, (w) — n)Ax.
o ©o3m Ig90m, Hmd Eo(w) =0, 8> Fob

§i(w) = (&s(w) = o(w)) + (&r(w) = &s(w))

gorggaro s-bomgob, 0 < s < t. bowos, Med segmogn dmwgen do dgdorbgggo-
00 bopowggdo & — & @o & — & oM0ob @odmijopgoangdo. odsbmsb & —
& bobAEEl gobo[oargds baybBow 050595 Goi —s—Eo-0bo. obofmd o%(t) =
D¢ oydogmaaoamgdls msbsgs@omdsl

o?(t) = o (s) +o*(t—s) (0<s<t).

og@ob bbb, Ged o2 (t), Gesgmdg t-b gabgios, t-I bGEsbosb gohmsw
0i8argds Fanogew, mol godm 0oGlydgdlb obgmo o2, Gmd

D¢ = o2 -t
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¢
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At '

b [ogno0b Jogm derbpgboano §osligargdo 5Gosb goHmdsbgmobsogsb @odme -
w890 s sdoBmd obobo dyggodaros gobgobognmm Gmgmd; dgmhbaaol

C

Bydonbo Gmdg@go (Brown Robert) (21.12.1773, 8mb@ambo - 10.6.1858, gnmbwmbo) - obgano-
bggoo de@obogmlo, 39¢90d960l d9360909doms ogopgdools bada@om §ag@o (1827). s@dmabobs
9-F- 60m9boli Ind@omds, HMdyeroi sendsmmdol mym®osdo bmdoanos MMM G gobyHol 3Gm-

3abo.
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;o "Fod@dsBgdolb” p = % oemdommdom. Jodob Sp(w) bsdoxms Gomwybmds
woE domo Jods@mmmangdoo 0gbgds "omdsdgdoms” Gobgol Hmaro dgmbi-
ol n @odmy 0 dgar 00 do. s8sbmsb @Gmol t dmdgbBobomgol bsfio-
o 0l E(w) Jwgmdodymds bor@mdodgdaar S)(w) = ﬁ@sn (w)—n) 9dnb-
39800 Lo@owylbmsb s 08 domgdaaro ofbgds d9dwgsboomow

00bybdy@g-kmggol myeGydol godmygbgdom gwydamremdm(ob. § 13, mgmmyds
10), 508 &(w) 98- wbgggomo bowowols 35bsfoergdol b0l 3Gmabols
ImdHomdol bwamaamo 3dGmi9bol wmmb ofalb dgdmgso boby

PHw:x1 < &) <a9}) = AliIBOP({w cx1 < Sh(w) < x9}) =

oVt

) Sp(w) —np 1 /£2 a2
lim Plw:z1 < ————— < 25}) = — e 2 dx,
ay Plw s = omm s el =002 |

bopop=q= %

L1

6L

15,1 bogmbgrol opobol ganogmyds Fo@dmowgybl d@meanbol dmdGsmdol
36096 0 =1 oggbools ymgegocogbBom. t =0 demdgbBobsmgol bojemb-
ol 5o oym 9-g6m 90l Gmgno. sgpdosmmds odobs, Hmd bofmbarol gsbo
t =9 JdodgbBobomgols 5@ dodoBgdl, Gogros

o) 0,776655,  3) 0,996655, g) 0,556655, @) 0,336655.

15.2. 35 by 9o Bgamggo bmmol gsbol garoangds [omdmowagbls
8@9960b FmdGo930b 3Gm396b oy bool 02 =1 (evomo /fo.) y019903096-
Gom. wmeol t =0 dodgbBobomgols bogmbgrols sbo dgowggbws 200 anos@mls,
sandommds 0dobs, Gmd wdmemol t = 6bm. 40 Fo. dodybBobomgols Byarggo-
bmdols gobo ofbgds:

1) 190 gosi by bogangdo, Gergros

o) 0,3064, 3) 0,3164, g) 0,3264, () 0,3364;
2) 210 groi by dg9B0, Gerenos

o) 0,2864, 4) 0,3264, ) 0,3464, () 0,3664;

3) [185 grodo, 205 grsdol dasange do, Georanos
o) 0,3027, 48) 0,3227, g) 0,3527, ) 0,3727.

15.3. Bogs by o bosbo Jomsgnol gobol geoemgds [fomdmawggbl Gme-
b0l ddiomdol 3GmeybL oy boob o?=1 J9%0096(500. B30I EH0l
t =0 dmdybBobomgols 3000 wrs@sw dgodobs A bobol gslosbo Jomsgnwo.
sendsmmds 0dobs, Gmd
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1) @@mol t = 250000 dmdgbBobsomgol qo@dol oy gogowaaro A bobolb
2560560 Jomoarologob 5dmbsggdo dgowagbl 300 arod by g mobbsb, G-
a0

s) 0, 3) 0,1, ) 0,2, @) 0,3;

2) wemol t = 900 dmdybBobomgol eqobdol Jogi A bobol egolbosbo

Jowogmols gogowgom doggb9daan0 bos@ogno gowoods@dydl 15 gns@ml, Gmaros
00, 41, g) 0,3 @ 0,6

I54. B HBosol bogerbarolb gobol geroengds [omdmowpgbl d@ezbol
AdG5030b 3096 wogybools 02 =1 ymg50096600. @AMl t =0 Jo-
AgbBobomgols bodmbgrols qolio dgowagbws 50 grodl. dmdbdsmydgano wonb-
Bggbgdaamos ogowel gb bofo@do 35 anomols qo@ganyd do. dows bos Fag9d b
B 030l bogembarol gogowgob, o dmbos qobol woigds 41 anod by psdars.
samdosmmds 0dobs, mmd t = 1% bor. ded9650bomgol omsbosdo ymepbobsls
Imdbds@ydgaro dgodgbl B Ho ol sGm@yfi00b, Gegroo

s) 0,2287, 3) 0,3387, ) 0,4487, () 0,5587.
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beo@doenyg®o pobsFomgbdol g3b 30 s boddsenydo pobsVomgdols Lodjgmogy

x o) | @@ | = oz) | @) | = p(z) | ®(v)
0,00 | 0,3989 | 0,5000 || 0,34 | 0,3765 | 0,6331 || 0,68 | 0,3166 | 0,7517
01| 3980 | 5040 35| 3752 | 6368 69 3144 | 7549
02 | 3988 | 5080 36 | 3739 | 6406 70 3123 | 7580
03 | 3988 | 5120 37| 3725 | 6443 71 3101 | 7611
04 | 398 | 5160 38 | 3712 | 6480 72 3079 | 7642
05| 3984 | 5199 39 | 3697 | 6517 73 3056 | 7673
06 | 3982 | 5239 40 | 3683 | 6557 74 3034 | 7703
07 | 3980 | 5279 41| 3668 | 6591 75 3011 | 7734
08 | 3977 | 5319 42 | 3653 | 6628 76 2980 | 7764
09 | 3973 | 5359 43| 3637 | 6664 77 2966 | 7794
10 | 3970 | 5398 44| 3621 | 6700 78 2943 | 7823
11| 3965 | 5438 45 | 3605 | 6736 79 2920 | 7852
12| 3961 | 5478 46 | 3580 | 6772 80 2897 | 7881
13| 3956 | 5517 | 47| 3572 | 6808 81 2874 | 7910
14| 3951 | 5557 | 48| 3555 | 6844 82 2850 | 7939
15| 3945 | 5596 49 | 3538 | 6879 83 2827 | 7967
16 | 3939 | 5636 50 | 3521 | 6915 84 2803 | 7995
17| 3932 | 5675 51| 3503 | 6950 85 2780 | 8023
18| 3925 | 5714 52 | 3484 | 6985 86 2756 | 8051
19| 3918 | 5753 53| 3467 | 7016 87 2732 | 8078
20 | 3910 | 5793 54 | 3448 | 7054 88 2709 | 8106
21 | 3902 | 5832 55 | 3429 | 7088 89 2685 | 8133
22 | 3894 | 5871 56 | 3410 | 7123 90 2661 | 8159
23 | 3885 | 5910 57| 3391 | 7157 | o1 2637 | 8186
24 | 3876 | 5948 58 | 3372 | 7190 92 2613 | 8212
25 | 3867 | 5987 59 | 3352 | 7224 93 2580 | 8238
2 | 3357 | 6026 60 | 3332 | 7257 || 94 2565 | 8264
27 | 3847 | 6064 || 61| 3312| 7291 95 2541 | 8289
28 | 3836 | 6103 62| 3292 | 7324 96 2510 | 8315
29 | 3825 | 6141 63| 3271 | 7357 || 97 2492 | 8340
30| 3814 | 6179 64 | 3251 | 7389 98 2468 | 8365
31| 3802 | 6217 65| 3230 | 7422 99 2444 | 8389
32| 3790 | 6265 66 | 3207 | 7454 || 1,00 | 2420 | 8413
33| 3778 | 6203 67 | 3187 | 7486 || 1,01 | 2396 | 8438
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sandommdol mygedools ganydybBgdo

gbOoo 1—ols adaMmdge 9o

x pz) | P(x) | = pz) | ®(@) | = p(x) | 2(x)
1,02 | 0,2371 | 0,8461 || 1,42 | 0,1456 | 0,9222 || 1,82 | 0,0761 | 0,9656
03| 2347 | 8485 | 43| 1435 | 9236 || 83 0748 | 9664
04 | 2323 | 8508 | 44| 1415 | 9251 84 0734 | 9671
05| 2209 | 8531 | 45| 1394 | 9265 | 85 0721 | 9678
06| 2275 | 8554 | 46| 1374 | 9279 || 86 0707 | 9686
07| 2251 | 8577 | 47| 1354 | 9292 | 87 0694 | 9693
08 | 2227 | 8599 | 48 | 1334 | 9306 || 88 0681 | 9699
09| 2203 | 8621 | 49| 1315| 9319 || 89 0669 | 9706
10| 2179 | 8648 | 50| 1205 | 9332 | 90 0656 | 9713
11| 2155 | 8665 || 51| 1276 | 9345 91 0644 | 9719
12| 2131 | 8686 || 52| 1257 | 9357 92 0632 | 9729
13| 2107 | 8708 || 53| 1238| 9370 93 0620 | 9732
14| 2083 | 8729 || 54| 1219 | 9382 94 0608 | 9738
15| 2059 | 8749 | 55| 1200 | 9394 || 95 0596 | 9744
16 | 2036 | 8770 | 56| 1182 | 9406 | 96 0584 | 9750
17| 2012 | 9790 || 57| 1163 | 9418 | 97 0573 | 9756
18| 1989 | 8810 || 58| 1145 | 9429 | 98 0562 | 9761
19| 1965 | 8820 || 59| 1127 | 9441 99 0551 | 9767
20| 1942 | 8849 || 60| 1109 | 9452 || 2,00 | 0540 | 9772
21| 1919 | 8869 | 61| 1092 | 9463 | 02 0519 | 9783
22 | 1895 | 8888 | 62| 1074 | 9474 || 04 0498 | 9793
23| 1872 | 8907 | 63| 1057 | 9484 | 06 0478 | 9803
24 | 1849 | 8925 | 64| 1040 | 9495 || 08 0459 | 9812
25 | 1826 | 8944 | 65| 1023 | 9505 10 0440 | 9821
26 | 1804 | 8962 | 66| 1006 | 9515 12 0422 | 9830
27 | 1881 | 8980 | 67| 0989 | 9525 14 0404 | 9838
28 | 1858 | 8997 | 68| 0973 | 9535 16 0387 | 9846
29 | 1836 | 9015 | 69 | 0957 | 9545 18 0371 | 9854
30| 1714 | 9032| 70| 0940 | 9554 || 20 0355 | 9861
31| 1691 | 9049 || 71| 0925 | 9564 | 22 0339 | 9868
32| 1669 | 9066 || 72| 0909 | 9573 | 24 0325 | 9868
33| 1647 | 9082| 73| 0893 | 9583 | 26 0310 | 9881
34| 1626 | 9099 || 74| 0878 | 9591 28 0297 | 9887
35| 1604 | 9115| 75| 0863 | 9599 || 30 0283 | 9893
36 | 1582 | 9131 76 | 0848 | 9608 || 32 0270 | 9898
37| 1561 | 9147 | 77| 0833 | 9616 || 34 0258 | 9904
38| 1539 | 9162| 78| 0818 | 9625 | 36 0246 | 9909
39| 1518 | 9177| 79| 0804 | 9633 | 38 0235 | 9913
40 | 1457 | 9192 | 80| 0790 | 9641 || 40 0224 | 9918
41| 1476 | 9207 | 81| o775 | 9649 || 42 0213 | 9922
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gbOowo 1-ols adaMdge9do

z olz) | Px) || = olx) | Px) | = ¢(x) O(z)

2,44 | 0,0203 | 0,9927 || 2,72 | 0,0099 | 0,9967 | 3,00 | 0,0043 | 0,99655
46 | 0194 | 9931 74| 0093 | 9969 10 0110 99903
48 | 0184 | 9934 76 | 0088 | 9971 20 0104 99931
50 | 0175 | 9938 78 | 0084 | 9973 30 0099 99951
52| 0167 | 9941 80 | 0079 | 9974 40 0093 99966
54 | 0158 | 9945 82| 0075 | 9976 50 0088 99976
56 | 0151 | 9948 84| 0071 | 9977 60 0084 99984
58 | 0143 | 9951 86 | 0067 | 9979 70 00042 | 99989
60 | 0136 | 9953 88 | 0063 | 9980 80 00029 | 99993
62| 0129 | 9956 90 | 0060 | 9981 90 00020 | 99995
64 | 0122 | 9959 92 | 0056 | 9982 | 4,00 | 00013 | 99996
66 | 0116 | 9961 94 | 0053 | 9984 | 4,50 | 00001 | 99999
68 | 0110 | 9963 96 | 0050 | 9985 | 5,00 | 00000 | 99999
70 | 0104 | 9965 98 | 0047 | 9986

bOowo 1-ols @sboGmo

@b®oano 1 Jgoiogh boddsenygd@o gobsVoangdols ¢ Lodzgdogobs ws @
%96J300b db0dgbgenmdgol = s@adgb@ols dbodgbgenmdgdobsmgals [055] sdo-
©sh. Jo@mgdygaas Jgdwgyo gmedyen gdo:

0, 0y T > 95;
o(x), oy z€[0;5] (¢(x)-l g3mygemdm 3bGomowsh);

lz) = O(—z), oy x €[50 (¢(—x)-b gdmymmdon GbGogrowsh);
0, 0y T < —5.
1, ny T > 5;

D(x), oy x € [0;5] (P(x)-U g3mymmdm bBooEsb);
1-®(—x), oy x e [=50 (2(—x)-l g3dmymmmdn GbMoowsh);
0, 0y T < —9.

boddoagmo yobsfomgdol 89biool dgd@ybgdymo gubjios ot dmogds
‘Jgdga0 geadywmol bsdygeemgdon

(I)—l(a) '1)*1((1), nY a S 0757 1} ((D*l(a)—lj 83(Y)(Z]Q(V)E)m GBMOQ’OQ)OB),
= _(I)*l(l — a); m'Z] a 6]0, O, 5[ (@71“_ — a)-b 83(v)ﬂsm(\r)6m (313(4)09305906)

P (a)-l Jobodgdbow (0,5 <a<1) &(x)-0l 60dgbgemdoms g@ogsDo
339 mdm a Lowowgl s gobgobogsgm Fglsdsdol z, s 1dgbdL, dmdgeag
&~ 1(a) bowowols omas. dopsmomasw, ®1(0,5557) = 0,14.
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bHowo 2

3730Lmbols gobofowmgds

k. ,—=A
P({w: €w) = ) =

KX 0,1 0,2 0.3 0.4 0.5 0.6
0 | 0,904837 | 0,818731 | 0,740818 | 0,670320 | 0,606531 | 0,548812
1 090484 163746 222245 263120 303265 329287
2 004524 016375 033337 053626 075816 098786
3 000151 0011091 003334 007150 012636 019757
4 000004 000055 000250 000715 001580 002964
) 000002 000015 000057 000158 000356
6 000001 000004 000013 000035
7 000001 000003

KN 0,7 0,8 0,9 1,0 2.0 3.0
0 | 0,496585 | 0,449329 | 0,406570 | 0,367879 | 0,135335 | 0,049787
1 347610 359463 365913 367879 270671 149361
2 121663 143785 164661 183940 270671 224043
3 028388 038343 049398 061313 180447 224042
4 004968 007669 011115 015328 090224 168031
) 000695 001227 002001 003066 036089 100819
6 000081 000165 000300 000511 012030 050409
7 000008 000019 000039 000073 003437 021604
8 000003 000004 000009 000859 008101
9 000001 000191 002701
10 000038 000810
11 000007 000221
12 000001 000055
13 000013
14 000003
15 000001

KX [ 4,0 5.0 6,0 7.0 8,0 9,0
0 | 0,018316 | 0,006738 | 0,002479 | 0,000912 | 0,000335 | 0,000123
1 073263 033690 014873 006383 002684 001111
2 146525 084224 044618 022341 010735 004993
3 195367 140374 089235 052129 028626 014994
4 195367 175467 133853 091226 057252 033737
) 156293 175467 160623 027717 091604 060727
6 104194 146223 160623 149003 122138 091090
7 059540 104445 137677 149003 139587 117116
8 029770 065278 103258 130377 139587 131756
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KN [ 4,0 5,0 6,0 7.0 8,0 9,0
9 | 013231 | 036266 | 068808 | 101405 | 124077 | 131756
10 | 005292 | 018133 | 041303 | 070933 | 099262 | 118085
11| 001925 | 008242 | 022529 | 045171 | 072190 | 097020
12 | 000642 | 003434 | 011262 | 026350 | 048127 | 072765
13 | 000197 | 001321 | 005199 | 014188 | 029616 | 050376
14 | 000056 | 000472 | 002228 | 007094 | 016924 | 032384
15 | 000015 | 000157 | 000891 | 003111 | 009026 | 019431
16 | 000004 | 000049 | 000334 | 001448 | 004513 | 010930
17 | 000001 | 000014 | 000118 | 000596 | 002124 | 005786

18 000004 002899 000232 000944 000944
19 000001 000012 000085 000397 001370
20 000004 000030 000159 000617
21 000001 000010 000061 000264
22 000003 000022 000108
23 000001 000008 000042
24 000003 000016
25 000001 000006
26 000002

27 000001
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N > |6 |y || N S |6 |y || N > |6 | | w©
1.1.1) + 3.84) || + 5.3. +
2) || + 5 || + 6.1.1) || +
3) || + 6) + 2) +
4 || + 3.9. + 3) | +
5) + 3.10. + 4) || +
6) + 3.11.1) || + 6.2.1) || +
1.2.1) + 2) + 2) || +
2) + 3.12. + 3) | +
3) + 3.14. + 6.3.1) +
4) + 3.15. + 2) || +
1.3.1) || + 3.16. + 3) +
2) + || 3.17. + 7.1.1) +
1.4.1) + 3.18 + 2) || +
2) + 3.19. + 3) | +
1.5.1) + 3.20. + 4) || +
2) + || 3.21. + 5) +
2.1. + 3.22. + || 7.2. +
2.2. + 3.23. + || 7.3. +
2.3. + || 3.24. + 7.4. +
2.4 + 4.1. + 7.5 +
2.5 + 4.2. + 7.6 +
2.6. + 4.3. + 7.7. +
2.7. + 4.4. + 7.8.1) || +
3.1 + 4.5.1) + 2) || +
32, || + 2) || + 7.9.1) || +
33. || + 4.6.1) | + 2) || +
3.4. + 2) + 3) | +
3.5.1) + 4.7 + 7.10.1) || +
3.5.2) + 4.8.1) || + + 2) || +
3) + 2) + 8.1.1) +
4) + 5.1.1) + 2) +
3.6. + 2) + 8.2.1) +
3.7 + 3) || + 2) +
3.8.1) + 4) + || 8.3.1) +
2) + 5.2.1) || + 2) +
3) + 2) + 8.4.1) || +
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N > [ b |y N o N S 3 |
8.4.2) + 11.3 + 13.11. +
9.1. + 11.4. + 13.12.1) || +
9.2.1) + 11.5. + 2) +

2) 11.6. + 13.13.1)
9.3.1) + 11.7. 2) +

2) + 11.8. + 13.14.1) +
94. + 11.9. + 2) +
9.4.1) + 11.10. + 13.15.1)

2) + 12.1. 2) +

3) + 12.2.1) 14.1.
9.5.1) + 2) + 14.2.

2) + 12.3. 14.3. +
9.6.1) + 12.4. 14.4. +

2) + 12.5. + 15.1
10.1.1) + 12.6. + 15.2.1) +

3) + 13.1. + 2)

4) + 13.2. 3) +
10.2. + 13.3. 15.3.1) +
10.3. + 13.4. 2)
10.4. 13.5. + 3) +
10.5. + 13.6. + 15.3.1) +
10.6. + 13.7. + 2)
10.7 + 13.8. 15.4 +
11.1 + 13.9. +
11.2 + 13.10.
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3. 0.LboMgmody, o.ggegdo, o.3035dg, 3. boswstMgodgomo, sends-
0ol mgm@os s dosmgds@oggdo LHsGobGgs. 608(*)8833me0 60660)—
@939, mdowmoblio 1990.

4. 6"30663Q0001 S dsmmools mgm@os s Jomgde@ogn®o LFsdolGogs,
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