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1- eskþIepþIm    
   RbU)ab‘ÍlIetKWCaEpñkmYyy:agsMxan;EdlpSarP¢ab;sßitiGFib,ay (descriptive statistics) 
eTA nwgsßitiviPaK (statistical analysis) .  
   karrsikSaeTAelI descriptive statistics pþl;nUvkar rYmcMEnky:agFMeFgkñúgkarbegáIt   
mathematics models edIm,IsikSaeTAelI)atuPUtécdnü EdlEtgEtekIteLIgenAkñúg CIvPaB 
rs;enArbs;eyIg .  lkçN³cMbgén)atuPUtécdnüTaMgenHRtUv)aneqøIytbeTAnwgkarKNnaén 
RbU)ab‘ÍlIetEdl)anrIkcMerIny:agelOnenAkñúgKNitviTüa .  
   KarsikSaeTAelImUldæancMbgénRTwHsþI RbU)ab‘ÍlIet)anekIteLIgenAkñúgstvtSTI XVI-XVII 
edayelak Kardana, Ferma, Pascal nwgGñkR)aCJmYycMnYneTot .  
2- etIRbU)ab‘ÍlIetsikSaGMBIGVI ? ³ 

RbU)ab‘ÍlIetmantYnaTIy:agsMxan;kñúgkarsikSaeTAelI)atuPUtécdnük¾dUcCAkarsikSatamdaneTA  
elIRBwtþikarN¾ .  
 eyIgEckRBwtþikarN¾ Ca 3 EpñkFM ² ³ 
• RBwtþikarBitR)akd  

           CaRBwtþikarN¾mYyEdlcaM)ac;RtUvEtekIteLIgeRkamlkçx½NÐmYyc,as;las; .  
      ]TahrN¾ ³ 
       TwkenAkñúgsm<aFbriyakasFmµta kkenA 0oC . sm<aFbriyakasFmµta  Calkçx½NÐc,as; 
las;cMENkÉ kkenA 0oC CaRBwtþikarN¾BitR)akd .  
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• RBwtþkarN¾minGacmanb¤minBit ³ 
eRkamlkçx½NÐmYyc,as;las;RBwtþikarN¾enHminGacekItmaneLIgeT .    

  ]TahrN¾ ³  
          enAkñúgsm<aFbriyakasFmµta Twk kk enA 20oC . lkçx½NÐrbs;eyIgenAeBlenHKW  
sm<atbriyakasFmµta  cMEnkÉ Twk kkenA 20oC CaRBwtþikarN¾minBit .  
• RBwtþikarN¾écdnü ³ 

CaRBwtþikarN¾mYyEdlekIteLIgehIyEdleyIgBMuGackMNt;TuknUvlT§plrbs;vaCamun)an . 
]TahrN¾ ³ 
          enAkñúgkare)aHRKab;LÚkLak; eyIgBuMGackMNt;Camun)annUvlT§plrbs;va . RBwtþikarN¾Edl 
nwgekIteLIgCaRBwtþikarN¾écdnü .  
           dUecñHeyIgGacniyayfa RbU)ab‘ÍlIetsikSaeTAelIc,ab;bMErbMrYlénRBwtþikarN¾EdlnwgekIt 
maneLIgenAkñúgkarBiesaFn¾  .   
3- viBaØasa ¬karBiesaFn¾¦ nigRBwtþikarN¾écdnü ³ 
niymn½y³ 
       viBaØasaCaTegVImYyEdleK BuMGackMnt;c,as;las;CamunnUvlT§plrbs;va . 
]TahrN¾ ³ 
        enAkñúgfg;mYymankUnXøIBN’CaeRcIn . eKdkkUnXøImYyBIkñúgfg;enaH . kardkkUnXøIecjBIkñúg 
fg; Ca viBaØasa  cMEnkÉkarkMNt;BN’sMburrbs;kUnXøIEdldkecjmkenHCa RBwtþikarN¾écdnü  . 
RBwtþikarN¾mincuHsMrugKña³ 
        eKniyayfaRBwtþikarN¾BIrCaRBwtþikarN¾mincuHsMrugKñakalNaRBwtþikarN¾TaMgBIrenHBuHGacekIt 
eLIgRBmeBlCamYyKñab¤rYmKña .  
]TahrN¾³ 
         enAkñúgkare)aHkak;mYydgeyIgGacTTYl)anb¤mYyEpñk rUbb¤mYyEpñkxagelx . )anesckþI 
fa rUb nigh elx BuMGacekIteLIgRBmeBlCamYyKñaeT . RBwtþikarTaMgBIrenHCaRBwtþikarN¾mincuHsMrug 
Kña . 
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cMNaM³ 
      eKEtgtagRBwtþikarN¾edayGkSr A,B,C,D,……… .  
       tamn½yrbs;KNitviTüa ebI A nig B CaRBwtþikarN¾BIrmincuHsMrugKñaenaH  ³ 

 
φ=BAI

  sakl³ 
       sakl Ω KWCasMnuMlT§plEdlGacekItmaneLIgenAkñúgkarBiesaFn¾ ¬énviBaØasa ¦ . 
        lT§plnimYy²EdlGacekItmaneLIgénviBaØasaeGayeQµaHfa RBwtþikaN¾ÉkFatu  
(elementary events) . RBwtþikarN¾ÉkFatueRcIntageday ω1,ω2,ω3,…..,ωn. 
RKb;RBwtþikarN¾ÉkFatuEdleyIgcg;eGayekItmaneLIgénviBaØasaeGayeQµaHfa RBwtþikarN¾én 
krNIRsb cMENkÉRBwtþikarN¾ÉkFatuEdlGacekItmaneLIgénviBaØasaeGayeQµaHfa RBwtþikarN¾ 
énkrNIGac .  
niymn½y³ 
        RbU)ab‘ÍlIeténRBwtþikarN¾  A KWCapleFobrvagcMnYnRBwtþikarN¾énkrNIRsbnwgcMnYn 
RBwtþikarN¾énkrNIGac .  
b¤                                        

n
mAP =)(  

                                    
)(
)()(

Ω
=

Card
ACardAP  

 
m-cMnYnRBwtþikarN¾énkrNIRsb ; n-cMnYnRBwtþikarN¾énkrNIGac . 
kñúglkçx½NÐenHeyIgsnµtiFaRBwtþikarN¾ÉkFatuTaMgGs;mincuHsMrugKña mansmPaBnwgKñaehIybegáIt 
)anCasakl  Ω . 
cMNaM³ 
tamkarbgðajxagelIeyIgGacniyay)anfa RbU)ab‘ÍlIetKWCatMélelxEdlkMNt;nUvkMritlT§PaBén 
karekIteLIgénRBwtþikarN¾ . 
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lkçN³sMKal;énRbU)ab‘ÍlIet³ 
• RbÚ)ab‘ÍlIeténRBwtþikarN¾BitR)akdesµI mYy  
• RbÚ)ab‘ÍlIeténRBwtþikarN¾énRBwtþikarN¾minGacmanesµIsUnü 
• RbÚ)ab‘ÍlIeténRBwtþikarN¾écdnüCacMnYnviC¢manEdlkMNt;enAkñúgcenøaH sUnü nig mYy . 

 
0⎠P(A)⎠1   

 
4- tMerob(arrangement) , cMlas;(Permutation), nigbnSM(Combination): 
• tMerob( minsareLIgvij) 

eKeGaysMnuMrab;Gs; E Edlman n Fatu . EdlehAfatMerobén  m FatuénsMnuM E KWCa 
Gnuvtþn¾Rbkan;nimYy²BI sMnuM [1,m] eTAsMnuM E . 

)!(
!)1)......(2)(1(
mn

nmnnnnAm
n −

=+−−−=  
Splus : choose(n,m,order.matters=T) 

 ]TaheN¾³ 
 etIeKGacsresrelx 2 xÞg;EdlbegáIteLIgedayelx 1,2,3 )anbu:nµanrebob ? 

62*32
3 ==A  

{12,13,21,23,31,32} 
cMNaM: kñúgkrNIéntMerosareLIgvij      nA mm

n =  

• cMlas;³  
 tMerob   ehAfacMlas;én  n FatuEdltageday Pn  EdlkMNt;  : 

n =

      ]TahrN¾³ 
esrelx  3 xÞg;EdlbgáeLIgedayelx  1,2,3 )anb:unµanrebob ? 

ebI  n=m Am
n

                             nnAn
n ....3.2.1!==                   

 
P

      etieKGacsr
    63*2*13

3
3 === PA  
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• bnSM³  
sMnuMrab;Gs;  E Edlman n Fatu . EdlehAfabnSMén m FatuykkñúgsMnuM  E 

⎝m

S-plus: 

     eKeGay
KWCaEpñkmYyénsMnuM  E Edlman  m Fatu ehIy tageday  ⎟⎟

⎞
⎜⎜
⎛ n

orCm

n
   .  

 
⎠

 
choose(n,m,order.matters=F) 

Tajeb‘or 2 snøwkBIkñúgeb‘orEdlman 32 snøwk)anb:unµanrebob ? 
]TahrN¾³ 
     etIeKGac

!30!2
!322

32 =C  
cMNaM ³ 

aredaHRsaybBaðaEdlTak;TgeTAnwgbnSM eKeRcInGnuvtþk,ÜndUcxageRkam ³ 
erIseday m 

• 

5- ]Tah

     kñúgk
• ebIsinNavtßú A RtUv)aneRCIserIseday n rebobehIyvtßú  B RtUv)aneRCIs

reb‘ob kñúgcMeNamvtßúmYycMnYnenaHkareRCIserIsvtßú A b¤  B Gacman  n+m rebob  .  
ebIsinNavtßú A RtUv)aneRCIserIseday n rebobehIybnÞab;BIkareRCIserIsvtßú A vtßú B 
RtUv)aneRCIseday  m rebob enaHKU (A,B) RtUv)aneRCIserIseday  n+m rebob  . 
rN¾mYycMnYnkñúgkarKNnaRbU)ab‘ÍlIet ³ 

      ]TahrN¾1³ 
      bursmñak;manbMNgTUrs½BÞ eTAmitþrbs;Kat; b:uEnþKat;ePøcelxdMbUgmYyxÞg; . rkRbÚ)ab‘ÍlIet 

EdlKat;RtUvkar . cMnYnRBwtþikarN¾énkrNI 
edIm,IeGaybursrUbenHcuccMelxEdlKat;RtUvkar ?  
       tag  A CaRBwtþikarN¾EdlbursrUbenHcuccMelx
Gac esµI 10 edayTUrsB½Þman 10 elx dUecñH ³  
                                                    

10
)( =AP 1  

     ]TahrN¾ 2 ³  bursmñak;)anePøcel xÞgxTUrs½BÞ 2 ;cugeRkayénelxTUrs½BÞrbs;mittKat; 

)!(!
!nCm =  

mnmn −

 



BUILD BRIGH UNIVERSITY, FACULTY OF SCIENCE AND TECHNOLOGY. 

 

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician). 

 ehIyKat;dwg eTotfa elxTaMgBIrxÞg;cugeRkayenHxusKña . rkRbU)ab‘ÍlIetedIm,IeGaybursenH 
cuccMelxEdl Kat;RtUvkarenAelIkTImYy ?  
           tag  A CaRBwtþikarN¾Edlbursmñak;enHcuccMelxEdlKat;RtUvkar . 

2
10

1)(
A

AP =  

 
]TahrN¾ 3 ³ 
     eKe)aHRKab;LÚk 2 RKab; . rkRbU)ab‘ÍlIetedIm,IeGayRKab;LÚkLak;TaMgBIrenHesµI 4 ?  
     tag  A CaRBwtþikarN¾edIm,IeGayRKab;LÚkLak;TaMgBIrmanplbUkesµI 4 . eyIgeXIjfa 
RKab;LÚkLak;nimYy²Gacecj)an  6 rebob . dUecñHRKab;LÚkLak;TaMgBIrenHGacecj)an  6*6 
rebob . cMnYnRBwtþikarN¾énkrNIGacesµI 36 rebob ÉcMnYnRBwtþikarN¾énkrNIRsbesµI 3 KW ³ 

{(1,3),(3,1),(2,2)} 

36
3)( =AP  

 
]TahrN¾Gnuvtþ ³ 
         1-enAkñúgshRKasmYymanelahFatu 10 RbePTehIyEdlman 7 RbePTCaRbePT elx 
mYy . rkRbU)ab‘ÍlIetedIm,IeGaykñúgcMeNamelahFatu 6 RbePTEdleKykecjBIshRKas enaH 
manelahFatu 4 RbePTCaRbePTelxmYy . 
          2-eKTajeb‘or 5 snøwkBIkñúgeb‘or 52 snøwk . etIlT§plénkarTajeb‘orenHGacmanb:unµan 
rebobxus²Kña ? 
          3-sMnuMmYyman 5 Fatu etIeKGacbegáItsMnuMrgEdlman 3 Fatu)anb:unµanrebob ?  
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S-plus:  Factorial, Combinations, Permutation 
 
DESCRIPTION 
Compute n!, binomial coefficients, number of combinations and permutations, 
multinomial coefficients. 

 
USAGE 
               factorial(n) 
              choose(n, k, order.matters=F) 
              choose.multinomial(n, m) 

 
 

REQUIRED ARGUMENTS 
 

       n integer vector. Must be length 1 for choose.multinomial. Need not be integer for 
              factorial. 
         k   integer vector. 
         m  integer vector, which sums to n. 

 
VALUE 

 
          a numeric vector: 
             factorial(n) is n! 
             choose(n, k) is n! / (k! (n-k)!), i.e. the binomial coefficients. 
            choose(n, k, order.matters=T) is n! / (n-k)!, i.e. the number of ordered subsets of 
             length k from a set with n distinct elements. 
            choose.multinomial(n, m) is n!/ prod(m!), the multinomial coefficients. 

 
DETAILS 

 
             These functions use gamma and lgamma for computations. 

 
EXAMPLES 
             factorial(5) 

 
             choose(5, 2) 

 
            choose(5, -1:6) 

 
            choose.multinomial(6, c(3,1,2)) 

 
            choose(5, 2, order=T) 
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1-RbmaNviFIbUk ³ 
• ebI A  nig B CaRBwtþikaeN¾BIrmincuHsMrugKña (disjoint) enaH ³ 

)()()( BPAPBAP +=+  
CaTUeTAebI A1,A2,……,An CaRBwtþikarN¾mincuHsMrugKñaenaH ³ 

UU
n

i
i

n

i
i AAP

11

)(
==

=  

• ebI A1,A2,……,An  CaRBwtþikarN¾ÉkFatuEdlbegáIt)anCasakl Ω enaH ³ 
• RBwtþikarN¾BIrCaRBwtþikarN¾pÞúyKñakalNa RBwtþikarN¾TaMgBIrenHbegáIt)anCasakl Ω  . eK 

EtgtagRBwtþikarN¾pÞúyKñaeday A  . dUecñHebI A  nig A  CaRBwtþikarN¾BIrpÞúyKñaenaH ³ 
1)()( =+ APAP  

 
2- sV½ystüénRbU)ab‘ÍlIet ³   
      k-∀  1)(0 ≤≤⇒Ω⊂ APA

x-  1)( =ΩP

K- )()()(,, BpAPBAPBABA +=∪⇒=∩Ω⊂∀ φ  . 
 

3- RbmaNviFIKuNénRBwtþikarN¾ ³ 
     plKuNRBwtþikarN¾BIr A nig B KWCaRBwtþikarN¾EdlekIteLIgrYmKñarvagRBwtþikarN¾TaMgBIr .  
      ]TahrN¾³ 
      ebI A Caelah³FatuRbePTelxmYy ehIy B Caelah³FatuEdllabBN’ enaHelah³Fat 
      AB Caelah³FatuRbePTelxmYyehIylabBN’ .  
4-RbÚ)ab‘ÍlIetmanlkçx½NÐ (conditional probability) : 
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  RbU)ab‘ÍlIetmanlkçx½NÐ P(A\B) KWCaRbU)ab‘ÍlIeténRBwtþikarN¾ A Edl)anekIteLIgkñúg       
sßanPaBmYyenAeBlEdlRBwtþikarN¾  B )anekItrYcmkehIy  .  
   ]TahrN¾ ³  
    enAkñúgfg;mYymanb‘UlBN’s 3 nigb‘UlBN’exµA 3 . eKykb‘UlecjBIkñúgfgmþgmYy²cMnYnBIr 
elIkedaymindak;cUleTAvij . rkRbU)ab‘ÍlIetedIm,IeGaykardkecjb‘UlBIkñúgfg;elIkTIBIrCab‘Ul 
BN’ sebIsinNakardkecjelIkTImYyCab‘UlBN’exµA ? 
     ebI A CaRBwtþikarN¾énb‘UlBN’exµA  
          B CaRBwtþikarN¾énb‘UlBN’ s 
          

10
3

30
93*3)()*(;

2
1

6
3)( 2

6

===∩===
A

BAPBAPAP  

          P(B edaysáal; A)
5
3

2
1

10
3

==   

     RbU)ab‘ÍlIetenHehAfaRbU)ab‘ÍlIet B manlkçx½NÐ A ehIyeKeRcInEttageday P(B\A) b¤  
       )(BPA  .  
       niymn½y ³ 
        RbU)ab‘ÍlIetmanlkçx½NÐénRBwtþikarN¾ B eRkamlkçx½NÐEdlRBwtþikarN¾ A )anekIteLIgrYc  
       mkehIykMNt;eday ³ 
                                       1)(0,

)(
)()\( ≤<= AP

AP
ABPABP  

                                        )(*)\()( APABPABP =  
       cMNaM ³ 
          )\()()\(*)()()( BAPBPABPAPBAPABP =⇔=

       vi)ak ³ 
       )....\().......\()\()()......( 12121312121 AAAAAAAAAAAAA nnn PPPPP

−
=  

 
]TahrN¾ ³ 
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1-GñkelgkUnXøImñak;manXøIs 3 RKab; nigXøIRkhm 7 RKab; . Kat;)andkXIøecjBIehae):A 1 
RKab; ¬edaymindak;eTAvij¦ bnÞab;mkdkmYyRKab;eTot . 
rkRbU)ab‘ÍlIetedIm,IeGaykUnXøIEdlKat;dk ecjelIkTImYyCaXøIBN’snigelIkTIBIrCaXøIBN’ 
Rkhm .  
 cMelIy ³ 7/30  
2- eKe)aHRKab;LÚkLak;BIrRKab;  RKab;LÚkLak;TImYyeFVIGMBIPøúknigRKab;LÚkLak;TIBIreFVIGMBI    
Esñg .  
      k- kMNt;RbU)ab‘ÍlIetedIm;I,eGayplbUkRKab;LÚkLak;TaMgBIresµI 8 ?  
      x- kMNt;RbU)ab‘ÍlIetedIm,IeGayplbUkRKab;LÚkLak; tUcCag 10 .  
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