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PERMUTATION -

L.
THE QUESTION

—

3

A
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EX-  SUPPOSE WE HAVE 6 WE HAVE

THE QUESTION - COUNT THE NUMBER OF SCENARIOS OF SITTING THESE ON
(

5 Q& 1 =6
(AMH) , (A, H M), (R MANCHAM), (MH,A), (MA,H)
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EX: - SUPPOSE WE HAVE
THE QUESTION - COUNT THE NUMBER OF SCENARIOS OF SITTING THESE

2 ¥ 4 x 3 =6l

STUDENTS-HUB.com

& WE HAVE
ON

f
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) e S (5-0)]
PERSONS - CHARS - anoQ)

NP e ORWP(N,R)=NI/(N-R)!
fo)

:H: 0“'\ ?e\rsohs

EX - HOW MANY PERMUTATION OF WORD ( LENGTH 5 CHARS ) FROM  ENGLISH CAPITAL

%) REPTAT

ON

LETTERS ONLY 77

3 NOT ALLOWED

NARIDS = 267 20" 2403 1]
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B ) REPTATION 1S ALLOWED

T T~ —~  — —  — ——— ————

COMBINATION -
ABCD,EF

THE NUMBER OF SENIORS EQUAL 120
603 =6l /31"(6-3)1 =20

THE FORMULA OF COMBINATION - C(N R)= N1 / RI* (N-R)!
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SUMMARY -
THE PERMUTATION IS THE MATHEMATIC WAY TO EXPRESS THE # OF SCENARIS

THE FORMULA OF COMBINATION - C(N,R)= N1/ RT* (N-R)!
THE FORMULA OF PERMUTATION - P(N,R)= NI /(N-R)!
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THE BINOMIAL THEOREM -
(X T Y)N - z [)axte
0

EX - (X + Y)3 , QI e gty

Bt N /(N
THE FINAL ANSWER -
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THE FINAL ANSWER -
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PROBABILITY THEOREM -

. o — R P(W)=PROPOF EVERY W OCCURRED

EX - {F WE RAVE A COIN WITH TWO FACES { H, T} WRAT IS PROP OF H AND WRAT IS THE PROP OF T
;

R(H)="2

R(T)-1h ”}?

T
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eX: IF We HAVE TWO DICES WITH - 32
CL={(MN); M,NBELONGTOL ; 1< M,N<6]

((\)\))(JD‘N J(?J)L,>
' |
= 4 % S
%%

36

T —

36
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EA: IF WE TWO COING EACR COIN HAVE TWO FACES
o= L O )G T (T, 1) (T, T


https://students-hub.com

EX - URN CONTAIN 100 BALL

i
74 - BLUE
[F WE PICK 10 BALLS RANDOMLY ( WITHOUT REPLACE ) WRAT 15 THE PROBABILITY

THAT EXACTLY 3 OF THEM [5 RED
&

100 —h Q\Ck 1 ey () AL 2
s &008 SR ) " M = 3B R 03
o gO 1 ol 00
0 101 ot

XY
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DEF - A SAMPLE SPACE (OR SET OUTCOMES) IS A FINITE SET EACH OUTCOME W N IS ASSIGNED A PROBABILITY
P(W), WHERE WE REQUIRE THAT PROBABILITY FUNCTION PR: -~ — R SATISFY  THE FOLLOWING TWO PROPERTIES -

A) 0< PR(W) <1 FORALL We—"u
B) > PR(W)=1

W

DEF AN EVENT IS ANY SUBSET OF ™\ WE ASSIN A PROBABILITY T0 EVENT £ BY SETTING PR(E) =" PRIW
N PARTICULAR PRLr) = BE CONVENTION AND PR(—"\- ) =1 TN

DEF - WE SAY TWO EVENTS EAND F- ARE DISJOINT IF E OR F =, ITS CLEAR THAT PR (E,F) = PR(E)+ PR (F)
IFE, F15 DISJOINT . " PRCEORF) = PRE)+PRCF)-PRCEANDF) IF ITS NOT DISJOINT

STUDENTS-HUB.com
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DEF - THE COMPLEMENT PR (E*)=1-PR(E)

LD (LN T66e
R

PRCE)=1-PR(E)  1-1136 =25/ 36
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F={(1,1),(1,2) , (2,1 ,(2,2) ) PR(F)=4/36 =1/9
PRCEORF) =PR(E)+PR(F)-PR(EANDF)

=11/36 + 4/36 = 15/36=5/1

ﬁ(m),(z,z (3,3),(4,4),(5,5),(6,6)]

P(EVG)=PR(E)+PR(G)-P(ENG)= T1/36 +§36 1/36 -
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ERAMPLE -
1
R (H)-

PXAMPLE - E=(T
- (T

R
R
R

(

(FIFERAS OCC
(FIFRAS NOT C
(

3136
/12

HE FIRST CARD DRAWN IS KING }-—

E)=4/01

{E SECOND CARD DRAWN IS KING }

PR(E)=4/0L
IRED) = 3751

(CURRED ) = 4 /51

PRk emeddinl * 3/ 51= 00045
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DEF - )

COMBINE EVENT

W i

P(AUB)

B)
NOT DISJOINT ) PR(A(/ B)=PR(A)+PR(B) - P(A]IB)
DISJONT <) PR(AL/ B)=PR(A)+PR(B)

P(A)“P(BIA ) P(A)*P(B)
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BAYES THEOREM -
R(FIE)= (PRLEIE) PRIE)) / RRE)

DEF - PROBABILITY OF F ON £ IS DENOTED BY P (F1E) = PR (F) GIVEN THAT E IS OCCURRED
PROFIE)= PROE(E) /PRIE

PROEIF)=PROECOE) /PR(E) > PROBABILITY OF EONH

STUDENTS-HUB.com
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PROFAE) = PRCFIE) “PR(E)
PREAF) =PRCEIF) “PR(F)

PRCEAF) =PRCETF)™ PR(E)
PRCENF) =PRCEIF) “PR(E) / PR(F)

PROPCSITION
’R(E PRCETE)*PRF)+ PRCEIFS)*PR(F)

PR(”E) PRCE)/ (PRCFIE)*PR(E) +PR(FIEC)*PR(E®))
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EXAMPLE - 2 URNS -

A

U

W.

-
L URN#TT
?R(E)

RN'1S RANDOMLY SELECT

AT 13 THE PROBABILITY OF CHOOSING A GOLD COIN ?

SELECTED THE 6OLD CC

R(E

URN # 1
RN # 2:

| 10°6OLD COINS , o SILVER COINS |

2 6OLD COINS , 8 SILVER COINS |

ED, AND COINI5 PICKED RANDOMLY

N

HE URN SELECT
)" PRCF)+ PRCEIFS)“PR(FE)

=10/ 172 + 2/10°1/2 =8/

D |
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25k, 30 % 407 BLUBS
MACHINES ( DEFECTED OUT OF TOTAL) - 5% , 4% , 2%
WHAT 15 THE PROBABILITY OF PICK A RANDOM BLUB 10 BE DEFECTED AND FROM MACHINE B 7

||||||||||||||||||
-
==

R(A)=25/100  PR(B)=35/100  PR(C)=40/100 ' | e

PR(DIA)=5/100 , PR(DIB)=4/100 , PR(DIC) =2/100

PRCBID)= ) /|

(41 ) [ /

i
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EXAMPLE - AN INSURANCE COMPANY INSURED 2000 SCOOTER DRIVERS , 4000 CAR DRIVERS , 6000 TRACK DRIVERS

PROBABILITY OF AN ACCIDENT INVO
OF INSURED PERSONS MEETS WITHC
WRAT 15 THE PROBABILITY HE 15 SC

|

VING SCOOTER , CAR AND TRACK ARE 001 ,0.03 , 0% RESPECTIVELY ONE
UT AN ACCIDENT
JOTER DRIVER 1

O7AL = 2000 + 4000 + 6000 =

2000

R(S)=2/12, PR(C)=4/12, PR(T)=6/1.

PR(ALIS)=1/100 , PRCAIC)=3/100 , PR(AIT) =15/100

PR{SIA)=( PR(AIS) ~ PR(S)

STUDENTS HUB.com AALE.

) [ PRCALS)™ PR(S) +PRCATC)“PR(C) + PRCAIT) *PR(T)

[ 1710072712 +3/100*4/12 + 1510076 /12 = 1/32
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RANDOM VARIABLES -

DEF: LETX: o —— (1 BE A RANDOM VARIBLE , THE PROBABILITY DESNITY FUNCTION
DENOTED B (X, 15 DEFINED T0 BE
1) - R(K-X

O

Fe(X)=PR(X<X)

1- UNIFORM DISTRIBUTION -

FX(J)=PR(X=J)=Z§ )EC ,i;ssi
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1- BINOMIAL DISTRIBUTION
=0 PO = SUCCESS , = FAIL

EXAMPLE - 6 - SIDE DICE ROLLED 12 - TIMES , WHAT I3 THE PROBABILITY OF GETTING 3IDE
(4) 5-TIMES ?

D=1/6 PR(X=5)=(") (1) (5/6)ES = 0028425
0=5/6
N = 12 TIMES
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EXAMPLE - MULTIPLE CHOICE TEST BANK CONTAINS 20 QUESTIONS . WITH ANSWERS

A,8 ,CAND D, ONLY ONE ANSWER CHOICE TO EACH QUESTION REPRESENT THE CORRECT
ANGWER

- HIND THE PROBABILITY THAT A STUDENT WILL ANSWER EXACTLY 6 QUESTIONS CORRECT
[F HE MAKES RANDOM GUESS ON 20 QUESTIONS.

R(K=6)=") (1/4F (3/470-¢ - 1684

STUDENTS-HUB.com
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3- GEOMEIRIC DISTRIBUTION
PO0=K)= Pt P= SUCCESS , Q= FAIL

EXAMPLE - WHAT IS THE PROBABILITY OF GETTING THE 6 ONE TIME ON THE 4 ™ ROLLING
OF SIX - DICE ?

(5/6)*1(1/6)=00M5=9 47
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DEF: LETY, K'BE TWO RANDOM VARIABLES . THE JOINT DENSITY FUNCTION OF X AND ¥
DENOTED BY Fx,y(X,Y) IS PROBABILITY THAT X TAKES THE VALUE X AND ¥ TAKES

THE VALUE Y

A-Fry(X,Y)
B-Fxy(X]Y)

R(X=XAND Y=Y ) SIMILARLY , THE CONDITIONAL DENSITY FUNCTION
R(K=X[V=))
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EXAMPLE - URN HAS - 3 SILVER COINS AND 4 GOLD COINS
T COIN DRAWN RANDOMLY , EXAMINED AND RETURNED
2"° COIN DRAWN RANDOMLY , EXAMINED AND RETURNED
LET X = GOLD COIN DRAWN

/= SLIVER

STUDENTS-HUB.com
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