
SD IXsgdlXshbr enq Anlotsdq Rbhdmbd

G0 IhrbdkkXmdntr Dvdqbhrdr

H0fl0 Agnnrhmf X sdXl

Xnt vYms sn bgnnrd Y sdYl nek odnokd eqnl Y onnk ne m odnokd enq xntq rsYqsto bnloYmx: Ymc eqnl sgdrd odnokd
xnt vYms sn bgnnrd i sn ad sgd sdYl lYmYfdqr0 Xnt snnj sgd CSsgdlSshar enq �nlotsdq Mahdmad antqrd: rn xnt
jmnv xnt bYm cn sghr hm

(
m

k

)(
k

i

)

vYxr0 Ats xntq lYmYfdq: vgn vdms sn GYquYqc Atrhmdrr Rbgnnk: bnldr to vhsg sgd enqltkY

(
m

i

)(
m� i

k� i

)

Adenqd cnhmf sgd qdYrnmYakd sghmf: ctlo nm xntq lYmYfdq: xnt cdbhcd sn bgdbj ghr Ymrvdq YfYhmrs xntqr0

fl0 RsYqs ax fhuhmf Ym YkfdaqYhb oqnne sgYs xntq lYmYfdq)r enqltkY Yfqddr vhsg xntqr0

10 Mnv fhud Y bnlahmYsnqhYk Yqftldms oqnuhmf sghr rYld eYbs0

H010 � btqhntr cdbnlonrhshnm

Mnv sqx sgd enkknvhmf: lnqd hmsdqdrshmf sgdnqdl.

m1k�0 8
k∑

i3�

i

(
m

i

)

fl0 RsYqs vhsg Y bnlahmYsnqhYk Yqftldms0 Ghms. kds P ad sgd rds ne Ykk rdptdmbdr hm {+. 0. ,{k bnmsYhmhmf dwYbskx
nmd ,0

10 Gnv vntkc xnt oqnud hs YkfdaqYhbYkkx;

H020 Anudqhmf

Kds E Y rds ne m dkdldmsr0 � 1/bnudqhmf hr Y bntokd rtardsr !A. A( ne E rtbg sgYs A S A 8 E 0 Bnlotsd sgd
mtladq ne 1/bnudqhmf0

H030 Mn XciXbdmbx

Sgdqd Yqd 19 annjr YqqYmfdc hm Y qnv nm Y rgdke0

fl0 Cdrbqhad Y ahidbshnm adsvddm vYxr ne bgnnrhmf 5 ne sgdrd annjr rn sgYs mn svn YciYbdms annjr Yqd rdkdbsdc
Ymc fl4ahs rdptdmbdr vhsg dwYbskx 5 nmdr0

10 Gnv lYmx vYxr Yqd sgdqd sn rdkdbs 5 annjr rn sgYs mn svn YciYbdms annjr Yqd rdkdbsdc;
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LYrsdq LNRHF

H040 AnlahmXsnqhXk hcdmshsx

Oqnud sgd enkknvhmf sgdnqdl
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i

)
8

(
i ) m ) 0

i ) 0

)

fl0 trhmf Y bnlahmYsnqhYk Yqftldms,

10 trhmf hmctbshnm0

H050 Rtlr ne ci

H050Y0 Oqnud ax Y bnlahmYsnqhYk Yqftldms sgYs
k∑

,30

ci hr Y onkxmnlhYk vhsg cdfqdd i ) 0

H050a0 Bnlotsd
k∑

,3i

(
c

i

)

H050b0 Oqnonrd Y ldsgnc sn bnlotsd
k∑

,30

ci

H060 Cdbnlonrhshnm

H060Y0 Oqnud sgd dptYkhsx trhmf Y bnlahmYsnqhYk Yqftldms(
m

i

)
8

(
m� 0

i

)
)

(
m� 0

i � 0

)

H060a0 Oqnud sgd dptYkhsx trhmf Y bnlahmYsnqhYk Yqftldms(
m

i

)
8

(
m� 1

i

)
) 1

(
m� 1

i � 0

)
)

(
m� 1

i � 1

)

H060b0 Oqnonrd Y fdmdqYkhyYshnm ne sgdrd qdrtksr

H070 Oqnud sgd enkknvhmf hcdmshsx.

∑

i3��i dudm

(
m

i

)
8

∑

i3��i ncc

(
m

i

)
enq Ykk m > 0

H080 Hm Y qdbsYmfkd fqhc k· m bnlotsd sgd mtladq ne rgnqsdrs oYsgr eqnl A 8 !+. +( sn A 8 !k. m(0

A

A
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LYrsdq LNRHF

H0fl90 Bxbkdr hm odqltsYshnmr

Bnmrhcdq Pk sgd rds ne Ykk odqltsYshnmr nm m naidbsr0

H0fl90Y0 Oqnud sgYs Y odqltsYshnm bntkc ad tmhptdkx cdbnlonrdc hm Y rds ne chrinhms bxbkdr0

H0fl90a0 PdbYkk sgd mtladq ne odqltsYshnmr hm Pk vhsg nmkx nmd bxbkd Ymc oqnud hs0

H0fl90b0 Bnlotsd sgd mtladq ne odqltsYshnmr gYuhmf dwYbskx svn bxbkdr0

H0fl90c0 FdmdqYkhyd sgd bnlotsYshnm ldsgnc vhsg Ym YqahsqYqx mtladq ne bxbkdr

H0flfl0 OqnfqYllhmf

H0flfl0Y0 Bgnnrd Y cYsY rsqtbstqd sn qdoqdrdms rdsr Ymc rtardsr

H0flfl0a0 Cdrhfm Ym Ykfnqhsgl sgYs dmtldqYsd Ykk sgd rtardsr ne rhyd i

H0flfl0b0 Vqhsd Y oqnfqYl sgYs dmtldqYsdr Ykk sgd rtardsr ne rhyd i eqnl Y rds P

H0flfl0c0 Oqnud sghr Ykfnqhsgl

H0flfl0d0 DuYktYsd sgd bnlokdwhsx ne sghr Ykfnqhsgl

H0flfl0e0 Gnv bntkc sgd oqnfqYl ad lnchzdc sn dmtldqYsd rtardsr vhsg rhyd kdrr -�( sgYm i ;

H0flfl0f0 Gnv bntkc sgd oqnfqYl ad lnchzdc sn dmtldqYsd rtardsr vhsg rhyd i Ym Ym dudm mtladq ne dkdldmsr ;

H0fl10 OqnfqYllhmf -1(

H0fl10Y0 Vqhsd Y oqnfqYl sgYs bnlotsdr
�

k
i


eqnl sgd YkfdaqYhb cdzmhshnm

H0fl10a0 Vqhsd Y qdbtqrhud oqnfqYl sgYs bnlotsdr
�

k
i


eqnl sgd OYrbYk)r sqhYmfkd

H0fl10b0 Vqhsd Y oqnfqYl sgYs bnlotsdr
�

k
i


eqnl sgd OYrbYk)r sqhYmfkd Ymc trhmf cxmYlhb oqnfqYllhmf

H0fl10c0 �mYkxyd sgdrd Ykfnqhsglr -bnlokdwhsx dezbhdmbx:000
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LYrsdq LNRHF

GG0 Antmshmf RsXbj Nqcdqhmfr

Bnmrhcdq Y rsYbj vhsg sgd svn oqhlhshudr osp�Ymc oho�m dwdbtshnm ne Y oqnfqYl bnmrhrsr hm m nodqYshnmr osp�Ymc
m ohovghbg bntkc ad hmsdqkdYudc0

Sgd dwdbtshnm hr qdoqdrdmsdc sgd etmbshnmk!i( sgYs fhudr sgd kdudk ne sgd rsYbj Yesdq i nodqYshnmr0 Vd cdmnsd sghr
etmbshnm Yr Y lntmsShm:

Kdudk ne sgd rsYbj

1m�

k��(

Bnqqdronmcr sn sgd rdptdmbd osp�: oho: osp�: osp�: osp�: osp�: oho: osp�: oho: oho:000

Sgd btqud k!i( hr YkvYxr Yanud sgd p�Ywhr -he sgd rsYbj hr dlosx Ys sgd adfhmmhmf: sgd mtladq ne osp�ltrs ad
YkvYxr fqdYsdq nq dptYk sn sgd mtladq ne ohotmshk sgd dmc ne dwdbtshnm: zmhrghmf vhsg Ym dlosx rsYbj(0

Cdmnsd ax Bk sgd mtladq ne lntmsShmr vhsg m osp�-to/rsqnjd( Ymc m oho-cnvm/rsqnjd( nodqYshnmr Ymc rds
B� 8 00

HH0fl0 RlXkk m bXrdr

Enq m 8 0. 1. 2 fhud sgd onrrhakd lntmsShmr Ymc cdctbd B0: B1: B20

�m dwsdmcdc lntmsShm ne kdmfsg 1m vhsg m to/rsqnbjdr Ymc m cnvm/rsqnbjdr bntkc ad adknv sgd p�Ywhr .

Kdudk ne sgd rsYbj

1m

Dwsdmcdc lntmsYhmr bntkc mns ad Y bnqqdbs dwdbtshnm ne Y rdptdmbd ne osp�Ymc oho: adbYtrd rnldshldr hs Ykknvr
ohonm Ym dlosx rsYbj0

HH010 Dvsdmcdc intmsEamo Bnlotsd sgd mtladq ne dwsdmcdc lntmsYhmr vhsg kdmfsg 1m0

Sgd fiho nodqYshnm bnmrhrsr hm dwbgYmfhmf Ykk sgd rknodr Yesdq sgd zqrs oYrrYfd adknv +.

Ekhoodc oYsg

Kdudk ne sgd rsYbj

1m
+

�1

LntmsYhm fihoodc Ys � zqrs onhms admdYsg +
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LYrsdq LNRHF

HH020 Ekhoodc lntmsXhmr

Rgnv sgYs sgd rds ne dwsdmcdc lntmsYhmr sgYs fndr adknv sgd p�Ywhr hr hm ahidbshnm vhsg sgd rds ne dwsdmcdc
lntmsYhmr vhsg m� 0 to/rsqnjdr Ymc m ) 0 cnvm/rsqnjdr0

HH030 AnlotsXshnm

Oqnud sgYs

Bk 8
0

m ) 0

(
1m

m

)
8

1m�

!m ) 0(�m�
� -fl(

HH040 Pdbtqqdmbd qdkXshnm Rgnv chqdbskx nm lntmsYhm chYfqYlr sgYs sgdBk mtladqr rYshrex sgd qdbtqqdmbd dptYshnm.

Bk 8 B�Bk�0 ) B0Bk�1 ) · · · ) Bk�0B�� -1(

GGG0 DvXlokdr

HHH0fl0 RgXjd gXmcr

Rnld rgYjhmf gYmcr bnmzftqYshnmr vhsg m 3 2

NJNJ A�C

Rtoonrd sgYs 1m odqrnmr Yqd rdYsdc Yqntmc Y sYakd: gnv lYmx vYxr bntkc sgdx rgYjd gYmcr vhsgnts bqnrrhmf ;

HHH010 Ahqbthsr

Bhqbthsr vhsg odqhldsdq 1m ) 1

m 3 2

m 3 0

m 3 1

Gnv lYmx rgYodr ne bhqbthsr bntkc ad cnmd vhsg 1m ) 1 tmhs rdfldmsr ;

LYsgdlYshbr enq Bnlotsdq Rbhdmbd 1912 4? 7



LYrsdq LNRHF

GU0 OXsgr hm X chXlnmc �uEi 18x2

Bnmrhcdq oYsgr ne kdmfsg 1m hm Y chYlnmc ne rhyd m· m eqnl !+. +( sn !1m. +(0 Svn oYsgr Yqd fhudm hm sgd Ehftqd flY0

0m

m

�

�m

OYsg fl

OYsg 1

-Y( Svn oYsg hm Y chYlnmc

�m

�

m

0m
-b(

� oYsg E

-Y(

-a(

-a( � oYsg E

m

0m
�

�m

-b(

SqYmrenql ne E

-Y(
-a(

-b( SqYmrenql ne oYsg E

Ehftqd fl. OYsgr hm Y 0+· 0+ chYlnmc

HT0fl0 Fhud Ykk rtbg oYsgr enq sgd 2· 2 chYlnmc0

HT010 Bnlotsd Mk sgd mtladq ne oYsgr hm Y m· m chYlnmc -fhud sgd oqnne(0

Enq Y oYsg E vd cdzmd sgd adknv mtladq A!E( bntmshmf sgd mtladq ne rsdor sgYs Yqd adknv sgd p/Ywhr Ymc fnhmf
cnvm0

HT020 VgYs Yqd sgd onrrhakd uYktdr ne A!E( ; Bnlotsd A!E( enq Ykk sgd oYsgr hm sgd 2 · 2 chYlnmc Ymc enq sgd svn
oYsgr fhudm hm sgd Ehftqd flY0

Bnmrhcdq mnv sgd enkknvhmf sqYmrenqlYshnm S ne Y oYsg hkktrsqYsdc hm sgd zftqdr fla Ymc flb0 SYjd sgd zqrs onhms !T(
vgdm sgd oYsg btsr sgd p/Ywhr: sYjd sgd onhms !b( vgdm sgd oYsg ghsr YfYhm sgd p/Ywhr enq sgd zqrs shld ax sgd rsdo
!a( → !b(0 Sgdm qdYqqYmfd sgd oYsg ax rgheshmf sgd kYrs oYqs ne sgd oYsg to sn +: ots sgd rsdo !a( → !b( Ymc zmhrg ax
sgd zqrs oYqs ne sgd oYsg0 Ne bntqrd sghr sqYmrenql Yookhdr nm oYsgr vhsg onrhshud adknv mtladq

HT030 Oqnud Ymc bnlotsd sgd hmudqrd sqYmrenql0

HT040 Oqnud sgYs: he A!E( > 0 vd gYud A!S !E(( 8 A!E(� 00 �mc cdctbd sgYs sgd rds ne oYsgr vhsg adknv mtladq
n hr hm ahidbshnm vhsg sgd rds ne oYsgr vhsg adknv mtladq n� 00

HT050 VgYs Yqd sgd oYsgr rYshrexhmf A!E( 8 + ; Gnv lYmx Yqd sgdx ;

HT060 -noshnmYk( VgYs hr sgd mYld ne sgd mtladq ne oYsgr rtbg sgYs A!E( 8 + ;

HT070 Oqnud sgYs sgd rds ne oYsgr sgYs mdudq fn adknv sgd p/Ywhr hr hm ahidbshnm vhsg sgd rds ne bnlokdsdfl ahmYqx sqddr0

HT080 Oqnonrd Ym Ykfnqhsgl sgYs fdmdqYsd tmhenqlkx Y bnlokdsd ahmYqx sqdd Ymc bnlotsd hsr bnlokdwhsx0

flBnlokdsd ldYmr sgYs dYbg mncd gYr dhsgdq � nq 0 bghkc0
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LYrsdq LNRHF

U0 Cdrhfm ne rsXhqr

Bnmrhcdq Y sxohbYk rsYhq athkc vhsg 0· 0 rptYqdr

Sgd kdmfsg ne sghr rsYhq hr 7: hsr gdhfgs hr 5 Ymc hsr rhyd hr 16 rlYkk rptYqdr0

T0fl0 Bnlotsd sgd mtladq ne rsYhqr vhsg kdmfsg 7 Ymc gdhfgs 5

T010 Bnlotsd sgd mtladq ne rsYhqr vhsg rhyd 16

T020 �mYkxrd xntq ldsgncnknfx sn rnkud sgdrd oqnakdlr0

UG0 PdbsXmfkdr Xmc RptXqdr hm Fqhcr Ihc:sdql 1312

Bnmrhcdq Y 6· 4 fqhc0 Hm sgd enkknvhmf zftqd vd gYud 2 sxohbYk qdbsYmfkdr -rptYqdr Yqd oYqshbtkYq bYrdr ne qdbsYmfkdr(0
Sgd bnqmdqr ne sgd qdbsYmfkdr Yqd onhmsr ne sgd fqhc Ymc sgd rhcdr Yqd oYqYkkdk vhsg sgd w/Ywhr nq sgd x/Ywhr: Y rhmfkd
onhms ne sgd fqhc hr mns bnmrhcdqdc Yr Y qdbsYmfkd0

TH0fl0 Bnlotsd sgd mtladq ne qdbsYmfkdr hm sgd 6· 4 fqhc0 Itrshex bYqdetkkx sgd ldsgnc trdc0

TH010 Hr hs onrrhakd sn Yookx sgd ldsgnc sn bnlotsd sgd mtladq ne rptYqdr hm sgd 6· 4 fqhc0 Bnlotsd sgd mtladq ne
rptYqdr0
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LYrsdq LNRHF

UGG0 Oqnakdl. bts X onkxfnm Ihc:sdql 1311

Bnmrhcdq Y qdftkYq nbsYfnm: 7 bnqmdqr: 7 rhcdr0 Vd vYms sn bts sghr nbsYfnm hm sqhYmfkdr: btsr rgntkc ad cnmd adsvddm
bnqmdqr Ymc svn btsr rgntkc mns bqnrr0 Gdqd Yqd entq dwYlokdr ne btsr Ymc Y mnm Yclhrrhakd bts -btsr hmsdqrdbs(0

Mnm Yclhrrhakd

THH0fl0 Oqnonrd Y ldsgnc sn duYktYsd sgd mtladq ne btsr enq sgd nbsYfnm Ymc bnlotsd sghr mtladq0 Bnlldms sgd
oqnakdl -fhud hmenqlYshnmr nm sgd oqnakdl sgYs knnj hmsdqdrshmf enq xnt(0

UGGG0 OXqshshnm ne hmsdfdqr Ihc:sdql 131z

Bnmrhcdq sgd oqnakdl ne YkknbYshmf m tmkXadkkdc aYkkr hm i tmkXadkkdc mnm/dlosx tqmr0 Sgd Yhl ne sgd oqnakdl hr sn
bntms sgd mtladq ne rtbg YkknbYshnmr0

�mnsgdq oqnakdl: bYkkdc hmsdfdq oYqshshnm: hr sn bntms sgd mtladq ne vYxr sn cdbnlonrd Ym hmsdfdq hm Y rtl ne
hmsdfdq0 Ne bntqrd 2 ) 0 ) 0 hr sgd rYld cdbnlonrhshnm ne 4 Yr 0 ) 2 ) 0: ats hr cheedqdms ne 1 ) 1 ) 00

THHH0fl0 RsYsd sgd oqnakdl: zw sgd mnsYshnmr Ymc drsYakhrg sgd khmj adsvddm sgd svn oqnakdlr0

THHH010 Bnlotsd sgd mtladq ne YkknbYshnmr enq i 8 1

THHH020 Enq m 8 0+ Ymc i 8 3 bnlotsd sgd mtladq ne YkknbYshnmr0

THHH030 DrsYakhrg Y qdbtqqdmbd dptYshnm sn bnlotsd sgd mtladq ne YkknbYshnmr enq Ymx m Ymc i0 Sgd khlhs bnmchshnmr
rgntkc ad fhudm oqdbhrdkx0

GV0 Oqnakdl nm eqhdydr DvXl 1312

Vd bnmrhcdq shkdr vhsg rhyd 1·00 � eqhdyd vhsg gdhfgs 1 : bnmrhrsr hm Y rtbbdrrhnm ne shkdr ots gnqhynmsYkkx nq udqshbYkkx
vhsgnts gnkdr0 Gdqd Yqd svn dwYlokdr ne eqhdydr ne kdmfsg 0+0

Sgd Yhl ne sghr oqnakdl hr sn athkc Y qYmcnl eqhdyd ne 1· 0 shkdr ne kdmfsg 1+0

HW0fl0 Oqnonrd Ym Ykfnqhsgl sgYs fdmdqYsdr Y qYmcnl eqhdyd0

�nlldmsy cdsShj Smc itrshex sgd SooqnSag: fhud S oqnne ne sgd Sjfnqhsgl: duSjtSsd hsr anlojdvhsx: fhud dvSlojdr:
oqnuhcd Sjj sgd djdldmsr sn anmuhmad nm sgd ptSjhsx ne sgd oqnonrdc rnjtshnm
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