International Journal of Probability and Statistics 2018, 7(3): 82-96
DOI: 10.5923/}.ijps.20180703.03

Biswas Theorem

Deapon Biswas

Transport Officer, Private Concern, Chittagong, Bangladesh

Abstract In this chapter we can find various numbers of EB members of the experiment “M sided N dice taken V at a
time”. Beside this we can find various numbers of IB members of different IB experiment i.e., of the experiments M sided N
dice taken V at a time in which first v dice are identified in the first way or second way or both way. Again various numbers
of B events can be calculated from different CB experiments i.e., of the experiments M sided N dice taken V at a time in
which first v dice are identified in the first way or second way or both way. Moreover we can find varies numbers of GB
members of different GB experiment i.e., of the experiments M sided N dice taken V at a time in which X is observed in the
firstway or Y is observed in the second way or X, Y are observed in the both way at a time. X and Y are variables. Beside this
we can get combination theorems, permutation theorems, formation theorems and homogenation theorems from these
theorems.
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_ B\ yy) is
1. Introduction VXY
GB(MNU) _ Bl(M U)Bz (N U) 2.1)
First of all | discussed Biswas theorem and then VXY VX VY
elementary B theorems. They are divided into four parts; where, min(M, U)—M + 1 <X <min(M, U, V)

both way selected B (SB) theorem, both way arranged B (AB)
theorem, first way selected and second way arranged B (SAB)
theorem and first way arranged and second way selected B
(ASB) theorem.

Then identified B theorems are divided into four parts i.e.,

(i) both way selected B (SB) theorem

(if) both way arranged B (AB) theorem

(iii) first way selected and second way arranged B (SAB)
theorem

(iv) first way arranged and second way selected B (ASB)

theorem.

Similarly characterizing B theorems and general B
theorems are divided into the same.

2. Findings
2.1. Biswas Theorem

Theorem 2.1 Biswas theorem: The number of GB

members of the GB space GB{I\\/;)I\(IS} denoted by
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min(N, U)-N+V <Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

And B! is the B first number to be hold the number of
homogenations or formations and B? is the B second
number to be hold the number of permutations or
combinations.

Proof: We know the B number is to be product of B first
number and B second number. As the theorem is from a GB
experiment so we get the B first number from general
homogenation theorem or general formations theorem and it

is to be B! (%)I(J

permutation theorem or general combination theorem and it

). Again B second number get from general

is to be B2 (1\\; g) Performing the two cases we get the
number of GB members as

GB(M N U) - B! (M U) B2 (N U).

VXY VX VY
1l (MO _ 1 /M
Remarks: (i) B (VO)_ B (V) (2.2)
v o2 (NOY _ 5 (N
(ii) B (vo) =B (V) (2.3)
Proofs: Let B first number is for number of

homogenations then

H(Y o) = 0@EY () = 1M¥ = MY = H()

Again let B first number is for number of formations then
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(1) =0(0)e(* 0 I)=nec(M )
oY )= (Y)

Now for the B second number let it is represent for number
of permutations then

P(\I\;g):V!C(g) c(szg) :V!xlxc(\N/) :P(\N/)

Again let B second number is represent for number of
combinations then

lyo) =0p) €y 2 o) =1x<(y) =<(3)
Example 2.1: Find the number of GB members of the GB

space GB{3 4523} chosen first way arranged and second way

selected and 2 is observed in the first way.
Solution: From the theorem 2.1 we get

o8(yxy) =B (vx) ¥ ()
As X is observed in the first way so we get

GB(34523) - H(Z g) C(i 8) = 42 x 5= 210,

2.2. EB Theorem

Theorem 2.2 EB theorem: The number of B members of
the experiment M sided N dice taken V at a time, denoted by

EB(MVN) is

es(") = 8 (y) 2 ()

where B! (l\\;[) called B first number is the number of

(24)

homogenations or formations of M sided V dice experiment
and B? (3) called B second number is the number of

permutations or combinations of N dice (things) taken V at a
time.
Proof: Let M sided 1 dice is tossed, then we get the

number of B members is B? (1\1/[) In the same why M sided 2
dice is tossed then we get the number of B members is
B! (I\Z/I) In the same why M sided 3 dice is tossed then we get
the number of B members is B! (1\3/[) Similarly for M sided
V dice experiment we get the number of B members is

B! (l\\;[) . In the other hand, N dice (or things) taken lat a

time then we get the number of B members is B? (T) Again
N dice (or things) taken 2 at a time then we get the number of
B members is B? (1;) . In the same way N dice (or things)
taken 3 at a time then we get the number of B members is

B2 (I;I) Similarly for N dice (or things) taken V at a time

then we get the number of B members is B2 (g) When the

two case performed in the same time then we get the number

of B members of M sided N dice taken V at a time is B? (l\\;[)

5 () e s = 5 () 3 ()

Hence the proof.

Example 2.2: Find the number of B members of the
experiment 6 sided 10 dice taken 5 at a time where B first
number is the number of homogenations and B second
number is the number of combinations.

Solution: The numbers of B members is

eB(®5") =8 () B () =H() e ()
= 7776 x 36 = 279936.

Theorem 2.3 ESB theorem: The number of ESB
members of the experiment M sided N dice taken V at a time,

denoted by ESB(MVN) is

ESB( N\[/N) = F(l\\//[) c(s)

where F(D‘/II) is the number of formations of M sided V dice

(2.5)

experiment and C(s) is the number of combinations of N

dice (things) taken V at a time.
Proof: The experiment gives the outcomes selected i.e.,
ESB members. Firstly M sided 1 die is tossed, then the B first

number gives the number of formations is F(l\l/[) Secondly
M sided 2 dice is tossed then the B first number i.e., the
number of formations is F(I\Z/I) Thirdly M sided 3 dice is
tossed then the B first number i.e., the number of formations

is F(l\;) Similarly for M sided V dice experiment we get the

number of formations is F(l\\;[) Again for N dice (things)
taken 1 at a time then the B second number gives the number
of combinations is C(T) Secondly N dice (things) taken 2 at
a time then the B second number i.e.,
combinations is C(ZI) Thirdly for the same reason when N
dice (things) taken 3 at a time then the B second number i.e.,
the number of combinations is C(l;) Similarly we get for N

dice (things) taken V at a time the number is C(s) Now for

the two case performed in the same time the number of ESB
members of M sided N dice taken V at a time is F(M> X

\Y
C(s) ie., ESB(MVN) = F(l\\//[) C(g)
Example 2.3: Find the number of ESB members of the

experiment 3 sided 5 dice taken 4 at a time.
Solution: The number of ESB members is
35 3 5
EsB( 4)—F(4)C(4) =15x5=75.
Corollary 2.1: The number of ESB members of the
experiment 1 sided N dice taken V at a time is the same as the
numbers of combinations of N things taken V at a time i.e.,

number of
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1N\ _ ~(N

ESB ( v )= C(V)

Corollary 2.2: The number of ESB members of the
experiment M sided V dice taken all at a time is the same as

the number of formations of M sided V dice experiment i.e.,
MV _ /M
cs(1Y) = #() @n

Theorem 2.4 EAB theorem: The number of EAB
members of the experiment M sided N dice taken V at a time,

(2.6)

denoted by EAB(MVN) is
EAB(MVN) = H(l\\;[) P(S) 2.8)
where H(l\\;[) is the number of homogenations of M sided V

N

\Y%
N dice (things) taken V at a time.

Proof: Here the experiment results all the B members
arranged i.e., EAB members. Now M sided 1 die is tossed
then the B first number gives the number of homogenations

is H(l\l/[) Again M sided 2 dice is tossed then the B first

dice experiment and P( ) is the number of permutations of

number i.e., number of homogenations is H(I\Z/I) For the
same reason when M sided 3 dice is tossed then the B first
number i.e., the number of homogenations is H (1\3/[) .
Similarly for M sided V dice experiment we get the number
of homogenations is H(l\‘;[) On the other hand when N dice
(things) taken 1 at a time then the B second number gives the
number of permutations is P(T) Again N dice (things) taken
2 at a time then the B second number i.e., the number of
permutations is P(I;I) For the same reason when N dice
(things) taken 3 at a time then the B second number i.e., the

number of permutations is P(I;I) Similarly for N dice (things)

taken V at a time we get the number of permutations is P(S)

When the two cases performed in the same time then we get
the number of EAB members of M sided N dice taken V at a

time is H(I\VII) X P(E) i.e.,

eas(",) =H(y) P(y)

Example 2.4: Find the number of EAB members of the
experiment 3 sided 8 dice taken 4 at a time.
Solution: The number of AB members is
EAB(348) = H( j)P( f:) = 81 x 1680 = 136080.
Corollary 2.3: The number of EAB members of the
experiment 1 sided N dice taken V at a time is the same as the
number of permutations of N taken things V at a time i.e.,

1N\ _ /N
EAB( v ) = P(V) (2.9)
Theorem 2.5 ESAB theorem: The number of ESAB

Biswas Theorem

members of the experiment M sided N dice taken V at a time,
MN) .
denoted by ESAB( v ) is

ESAB(MVN) = F(l\‘;[) P(s)

where F(D‘/II) is the number of formations of M sided V dice

(2.10)

experiment and P(\l\;) is the number of permutations of N

dice (things) taken V at a time.

Proof: The above experiment gives the B members first
way selected and second way arranged. We now firstly M
sided 1 die is tossed, then the B first number gives the

number of formations is F(l\l/[) Secondly M sided 2 dice is
tossed then the B first number i.e., the number of formations
is F(I\Z/I) Thirdly M sided 3 dice is tossed then the B first

number i.e., the number of formations is F(l\g/[) In the same
way when M sided V dice tossed then we get the number of
formations is F(l\\//[) In the other hand N dice (things) taken 1
at a time then the B second number gives the number of
permutations is P(?) Secondly when N dice (things) taken
2 at a time the B second number i.e., the number of
permutations is P(I;I) Thirdly when N dice (things) taken 3
at a time then the B second number i.e., the number of
permutations is P(I;I) In the same way we get for N dice
(things) taken V at a time the number of permutations is
P(S) Performing the two cases at a time we get the number
of ESAB members of N sided N dice taken V at a time is
F(l\\/ll) x P(\l\;) ie., ESAB(MVN) = F(l\\/,[> P(\l\;)'

Example 2.5: Find the number of ESAB members of the
experiment 6 sided 4 dice taken 2 at a time.

Solution: The number of ESAB members is

64\ _ (6\p(4) _ —
ESAB( ) )= F(Z)P(z) =21 x 12 = 252.

Corollary 2.4: The number of ESAB members of the
experiment 1 sided N dice taken V at a time is the same as the
number of permutations of N things taken V at a time i.e.,

1IN\ _ /N
esag('y ) =P(y)

Theorem 2.6 EASB theorem: The number of EASB
members of the experiment M sided N dice taken V at a time,

(2.11)

denoted by EASB(MVN) is
EASB(MVN) = H(l\\;[) 0(5) 2.12)
where H(l\\f) is the number of homogenations of M sided V

dice experiment and C(\I\;) is the number of combinations of

N dice (things) taken V at a time.
Proof: The experiment gives the outcomes first way
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arranged and second way selected. Now in first M sided 1 die
is tossed then the B first number gives the number of

homogenations is H(l\l/[) In second M sided 2 dice is tossed,

then the B first number i.e., the number of homogenations is
H(I\Z/[) In third M sided 3 dice is tossed, then the B first

number i.e., the number of homogenations is H (l\;)
Similarly when M sided V dice tossed then we get the

number of homogenations is H(l\\;[) On the other hand N

dice (things) taken 1 at a time then the B second number i.e.,
the number of combinations is C(T) In second when N dice
(things) taken 2 at a time then the B second number i.e., the

l;) In third when N dice

(things) taken 3 at a time then the B second number i.e., the
N

3
(things) taken V at a time the number of combinations is
C(s) Now performing the two cases altogether we get the

number of EASB members of M sided N dice taken V at a

time is H(\)) < o(()) ie. EasB (M) =H(T) c(}):
Example 2.6: Find the number of EASB members of the

experiment 3 sided 10 dice taken 6 at a time.
Solution: The number of EASB members is

number of combinations is C(

number of combinations is C( ) Similarly we get for N dice

EASB(3610) = H(z) c(16°) =729 x 210 = 153090.

Corollary 2.5: The number EASB members of the
experiment 1 sided N dice taken V at a time is the same as the
number of combinations of N things taken V at a time i.e.,

EASB(lvN) = c(s) (2.13)

Corollary 2.6: The number of EASB members of the
experiment M sided V dice taken all at a time is the same as
the number of homojenations of M sided V dice experiment
ie.,

easB(M ) =H(})

v v (2.14)

2.3. IB Theorem
Theorem 2.7 IB theorem: The number of IB members of

MN MNY .
the B event IB{V /VK} denoted by IB(V /VK) is

MN M’ N’

IB(V/"K) =B (v’) B (v’)
where M’, N’ and V' are to be called affected M, N and V
respectively and B? is the B first number is to be holds the
number of homogenations or formations and B? is the B
second number is to be holds the number of permutations or
combinations.

Proof: As the IB members are identified so the parameters
M, N, V are to be affected as possible. Let M sided V dice are
tossed then as there are v dice identified in the first way or
second way or both way so the parameters M and V may be

(2.15)

affected as M’ and V' respectively. Hence the first number is
to be B! (l\‘//[,) Again when N dice (objects) taken V at time

then for the same reason the parameters may be affected as N
and V' respectively. So the B second number is to be

B? (1\\;,) Performing the two cases at a time we get the

(M 5 (N
number of IB members is B (V’) x B (V’) i.e.,
MNY _ _; /M o2 (N
IB(V/"K) =B (v’)B (V’)'
Example 2.7: Find the number of IB members of the B

65
event IB{4/2K
formations and B second number is the number of
combinations.

Solution: From the theorem 2.7 we get
IB( 65 ) = B! (M )B2 (N ) where,

} where B first number is the number of

4/%K V' V'
M=M-m,+1
=6-2+1=5
N'=N-n,
=5-2=3
V=V-v
=4-2=2
Thus, IB( 65 ) - F(S) 0(3) =15 x 3 = 45,
4/%K 2 2
Corollary 2.7: The number of IB members of the B events
IB{\IIV}‘E\II(} is the same as the number of B members of the B
space B{M\’/,N’} ie.,

|B($§VI‘II<) - B(M\’/N’) (2.16)

Theorem 2.8 ISB theorem: The number of ISB members

MN MN) .
of the SB event ISB{V/VK} denoted by ISB(V/VK) is
M N _ MI NI
ISB(V /VK) = F(V,) c(v,) (2.17)

where M’, N" and V' are to be called affected M, N and V
respectively.

Proof: As the ISB members are identified so the
parameters M, N and V are to be affected as possible. Now M
sided V dice are tossed in which first v dice are identified in
the first way or second way or both way, the parameters M
and V may be affected as M’ and V' respectively. So the

number of formations is to be F(l\\;[,). Again when N dice

(objects) taken V at a time then for the same reason the
parameters may be affected as N" and V' respectively. So the

number of combinations is to be C(s,). Performing the two

cases at the same time we get the number of ISB members is
M/ N/ i M N _ MI N/

F(V,) x C(V,) ie., ISB(V/VK) = F(V,) C(V,).

Example 2.8: Find the number of ISB members of the SB
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35
event ISB{4/2K} where 2K = (b1, byo).

Solution: From the theorem 2.8 we get
3 5 _ MI NI
ISB<4/2K> = F(V,) c(v,) where,
M=M-m,+1
=3-1+1=3

35\ _ /3 3\ _ —
Thus, ISB(4/2K) = F(z) C (2) =6x3=18.
Corollary 2.8: The number of ISB members of the SB

event ISB{ /‘}\II(} is the same as the number of SB members

of the SB space SB{MVN } ie.,

ISB(MN) SB(M N)

VK (2.18)

Theorem 2.9 IAB theorem: The number of |AB

members of the AB event IAB {V /\E\IK} denoted by
MN) .
1By )

MNY\ _, /M N’
IAB(V /VK) = H(V,) P(V,) (2.19)
where M’, N’ and V' are to be called affected M, N and V
respectively.

Proof: As the IAB members are identified so the
parameters M, N, V are to be affected as possible. Here the B
first number is to be number of homogenations and the B
second number is to be number of permutations. Now M
sided V dice are tossed in which first v dice identified in the
first way or second way or both way, then the parameters M
and V may be affected as M’ and V' respectively So the

number of homogenations is to be H( ) Again when N

dice (object) taken V at a time then for the same reason the
parameters may be affected as N" and V' respectively. So the

number of permutations is to be P(s,)' Performing the two

cases at a time the number of IAB members becomes H(l\\;[,)
N .
X P(V,) Le.,

M’ N’
IAB( /VK> H(V,) P(V,).
Example 2.9: Find the number of IAB members of the AB
event 1AB{53}36K} where 3K = (by , by, bi3) .
Solution: From the theorem 2.9 we get
_ (M N’
IAB(5/3 ) = H(V,) P(V,) where,
'=M=3
N'=N-n; =6-3=3
V=V-v=5-3=2

Thus, IAB(SE}SK) = HG) P(Z) =9 x6=54,

Biswas Theorem

Corollary 2.9: The number of IAB members of the AB

event IAB{ N } is the same as the number of AB members

V/'K
M'N'
of the AB space AB{ Vv } i.e.,

|AB($§VI\II() AB( ¥ )

Theorem 2.10 ISAB theorem: The number of ISAB

(2.20)

members of the SAB event ISAB {\I,V}VK} denoted by
MN) .
ISAB(V /"K)

M N _ MI Nl
ISAB(V /VK) = F(v,) P(V,) (2.21)
where M’, N’ and V' are to be called affected M, N and V
respectively.

Proof: As the ISAB members are identified so the
parameters M, N and V are to be affected as possible. Let M
sided V dice are tossed in which first v dice identified in the
first way or second way or both way then the parameters M
and V may be affected as M'" and V' respectively. Thus the

number of formations is to be F(l\\;[,). Again when N dice

(objects) taken V at a time then for the same reason the
parameters possibly affected as N’ and V' respectively.

Hence the number of permutations is to be P (5’) .
Performing the two cases at the same time we get the number
M’ Ny - MNY _
of ISAB members is F(V,) x P(V,) ie., ISAB(V /VK) =
M’ N’
Fy) P(p)
Example 2.10 : Find the number of ISAB members of the
SAB event ISAB{5/36 } where 3K = (byy, bis, by).
Solution: From the theorem 2.10 we get
4 6 _ MI NI
ISAB<5/3K) = F(V,) P(V,) where,
M=M-m;+1
=4-2+1=3
N'=N-n; =6-3=3
V=V-y=5-3=2

3\ o(3) - —
Thus ISAB<5/3K> FC)P(3)=6x6=36
Corollary 2.10: The number of ISAB members of the

SAB event ISAB{ N} is the same as the number of SAB

V/'K
members of the SAB space SAB{ M’ N,} i.e.,
|SAB($§VI\II() SAB(M M)
Theorem 2.11 IASB theorem: The number of IASB
members of the ASB event IASB {V/VK}
MN ) .
V/YK

(2.22)

denoted by

IASB(
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MN _ M’ N’

IASB(V /VK) = H(V,) C(V,)
where M’, N’ and V' are to be called affected M, N and V
respectively.

Proof: As the IASB members are identified so the
parameters M, N and V are to be affected as possible. Let M
sided V dice are tossed in which first v dice are identified in
the first way or second way or both way, the parameters M
and V may be affected as M’ and V' respectively. So the

(2.23)

number of homogenations is to be H(l\‘;[,). Again when N

dice (objects) taken V at a time then for the same reason the
parameters may be effected as N’ and V' respectively. Thus

the number of combinations is to be C(s,). Performing the
two cases at the same time we get the number of IASB

. M’ N'\ . MNY _ M’
members is H(V’) X C(V,) i.e., IASB(V/VK) = H(V,)
NI
C(V,).
Example 2.11: Find the number of IASB members of the

56
ASB event IASB{4/2K} where 2K = (b, , by3).

Solution: From the theorem 2.11 we get

IASB<45/26K) = H(l\\f,’) C(\I\;,’) where,

M=M=5
N'=N-n, =6-3=3
V=V-v=4-2=2

Thus IASB< 4326K) - H(g) c(3)=25x3=7s

Corollary 2.11: The number of IASB members of the
ASB event IASB{ M N } is the same as the number of ASB

V/VK
members of the ASB space ASB{MV,N } ie.,

M N _ MI Nl
IASB(V /VK> - ass(M V)
Now we describe three kinds of IB theorems i.e., first way
IB theorem, second way IB theorem and both way IB
theorem and their different forms.
Theorem 2.12 First way IB theorem: The number of IB

(2.24)

members of the first way B event IB; {\II\/I‘E\I} denoted
/1K
MN) .
by 1B, (V/‘{K) is

MN\ _ M’ N
B, <v /XK) - (M) () @2
where M’ and V' are to be called affected M and V
respectively and B! is called to be B first number to be holds
the number homogenations or formations and B? is called to
be B second number to be holds the number of permutations
or combinations.

Proof: Here the IB members are identified in the first way
so the parameters hold to the B first number possibly affected
and the parameters hold to the B second number do not be
affected. Now let M sided V dice tossed in which first v dice

identified in the first way so the parameters M and V be
affected as M’ and V' respectively. So the B first number is to

be B! (1\‘;[,) Again let N dice (objects) taken V at a time in

which first v dice are not identified so the parameters N and
V not be affected. Hence the B second number is to be

B2 (S) Performing the two cases at a time we get the

number of 1B members is B! (1\\//[,’) x B? (3) ie.,

MNY\ _ /M o2 (N
1B, (V/‘{K) =B (v')B (v)
Example 2.12: Find the number of IB members of the B
event IBl{56/36K} where B first number is the number of
1

formations and B second number is the number of
combinations and first 3 identified m’s are 2, 3 and 4.
Solution: From the theorem 2.12 we get

IB1( 66 ): Bl (M) B2 (N) where,

5/3iK V' \
'=M-m3z +1
=6-4+1=3
Vi=V-v=5-3=2
N=6
V=5

66\ _ /3 6\ _ _
Thus 1B, (5/21() = F(z) c(s) =6 x 6= 36.
Theorem 2.13 Second way 1B theorem: The number of

M
IB members of the second way B event 1B, {V /J\II(} denoted
2
MN) .
by 1B, (V/}’K) is

MN) _ M N’

IB, <V/‘2’K> = Bl(v) Bz(v')
where N’ and V' are to be called affected N and V
respectively and B? is called to be B first number holds the
number of homogenations or formations and B? is called to
be B second number holds the number of permutations or
combinations.

Proof: Here the IB members are identified in the second
way so the parameters hold to the B first number do not
affected and the parameters hold to the B second number
possibly affected. Let M sided V dice tossed in which first v
dice not identified so the parameters M and V are not be

affected. Thus the B first number is to be B? (l\\//[) Again let

N dice (objects) taken V at a time in which first v dice
identified in the second way so the parameters N and V be
affected as N" and V' respectively. So the B second number is

(2.26)

to be B? (3,) Performing the two cases at the same time we

get the number of 1B members is B! (l\\f) x B2 (\I\;,) ie,

o (03 =2 () ()

Example 2.13: Find the number of IB members of the B
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event IB, {53}371(
2

formations and B second number is the number of
combinations and first 3 identified n’s are 1, 3 and 5.
Solution: From the theorem 2.13 we get

IB, (53/;() = B! (l\\//[) B2 (\I\;,’) where,
M=3
V=5
N'=N-n; =7-5=2
Vi=V-v=5-3=2
Thus 1B, (53/;() =F3)c(})=a1x1=21
Theorem 2.14 Both way IB theorem: The number of IB

MN }
vi-¢ denoted b
V/13K y

} where B first number is the number of

members of the both way B event 1B, {

MN \.
1B1z (V/&K) IS
MN

_ M’ N’

1Bz (V/1¥K> =B (v) B* (v)

where M', N’ and V' are to be called affected M, N and V

respectively and B? is the B first number to be holds the

number of homogenations or formations and B? is the B

second number to be holds the number of permutations or
combinations.

Proof: Here the IB members are identified in the both way
so the parameters hold to the both B first number and B
second number possibly affected. Now let M sided V dice
tossed in which first v dice identified in the first way so the
parameters M and V be affected as M’ and V' respectively.
Thus the B first number is to be B! (1\\//[,) Again let N dice
(objects) taken V at a time in which first v dice identified in
the second way so the parameters N and V be affected as N’
and V' respectively. Thus the B second number is to be

(2.27)

B2 (S’) Performing the two cases at the same time we get

the number of 1B members is B! (l\\;[,’) x B? (s,’) ie.,

(313 = () ()

Example 2.14: Find the number of 1B members of the B

46
event 1B, {5/1§K

formations and B second number is the number of
permutations and first 3 identified m’s are 1, 2, 2 and n’s are
2,3, 4.

Solution: From the theorem 2.14 we get

IB;, (5;}1%() = B! (1\‘;[,’) B2 (3:) where,
M=M-m; +1

}where B first number is the number of

=4-2+1=3
N'=N-v=6-3=3
V=V-v=5-3=

Biswas Theorem

Theorem 2.15 First way ISB theorem: The number of
ISB members of the first way SB event ISBl{M‘l,\I}
V/iK

MN ) .

denoted b ISB(
enoted by ISBy {y vy ) is

MN\ _ _/M—m, -1\ ~/N
ISB, (v /XK) = F( o ) C(V) (2.28)
Theorem 2.16 Second way I1SB theorem: The number of

M
ISB members of the second way SB event ISB, {V/‘ﬁ(}
2

MNY .
denoted by ISB ( ) is
YR\
MN)\ __/M N —n,
5B (V/¥K) B F(v) C( V-v )
Theorem 2.17 Both way ISB theorem: The number of

ISB members of the both way SB event ISB;, {Vl\;[ I;IK}
12

(2.29)

MN Y .
denoted by ISB ( ) is
Y PPzl
MNY)__/M-m,+1 N —n,
1581 (V/1‘2,K) B F( V—v ) C( V—v ) (2.30)
Example 2.15: Find the number of ISB members of the
SB event ISB;, {

arel, 2, 4.
Solution: From the theorem 2.17 we get
67 \_(6—4+1 74\ _ _
15812(4/13K) _F( 4-3 ) C(4—3) =3x3=9.

Corollary 2.12: The number of ISB members of the SB

MN
event ISB,, {V/ "K}
12

67 , ,
4/121(} where first 3 m’sare 1, 2,4 and n’s

is the same as the number of SB

members of the SB space SB{M - m‘\’/tlvN - n"} ie.,
MN M — 1N-—
ISBy, (v /&K) =sp(M M P INTR) o)

Theorem 2.18 First way IAB theorem: The number of

. M
IAB members of the first way AB event 1AB, {V/‘E\II(}
1

denoted by 1AB, (VN;VI\L) is
1

MN)Y _ M N

18 (ye) =H, 2 ) PR)

Theorem 2.19 Second way IAB theorem: The number
MN

vl

(2.32)

of IAB members of the second way AB event IABZ{

denoted by I1AB, (\I/V}‘E\II() is
2

MN) _ /M N-—v
1AB; (V/‘Z’K) =H(y)P(y_y)
Theorem 2.20 Both way IAB theorem: The number of

IAB members of the both way AB event IAB,, {Vl\//[ I;IK}
12

(2.33)

denoted by IAB;, (Vl\//[ EIK) is
12

IAB,, (vl\;lll;x) - H(Vl‘_’I ) P(s ~Y) @)
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Example 2.16: Find the number of IAB members of the
AB event IAB;, {

2,4.
Solution: From the theorem 23.20 we get
54\ _ 5 4 -2\ _ _
IAB,, (3/1%K) =H(,>,)P(3_3) =5x2=10.
Corollary 2.13: The number of IAB members of the AB
event IABlZ{

54 } .
where first m’s are 4, 3 and n’s are
3/:3K

MN).
v/ VK} is the same as the number of AB
12

MN-—wv) .
members of the AB space AB{ Vev } i.e.,
MN \ _ MN-—v
IAB,, (V/&K) = AB( vy )
Theorem 2.21 First way ISAB theorem: The number of

ISAB members of the first way SAB event ISAB; {\l/v;i\[](}
1

(2.35)

denoted by ISAB, < MN ) is

V/iK
ISAB, @’}E{) =F(M ™) e @39)

Theorem 23.22 Second way ISAB theorem: The
number of ISAB members of the second way SAB event

ISAB, {‘1;4/‘;(} denoted by ISAB, (%;) is

MNY) _ _/M\,/N—v
ISAB, (ng) = F(V)P(V ~ v)
Theorem 2.23 Both way ISAB theorem: The number of

ISAB members of the both way SAB event ISAB;, {Vl\//l EIK}
12

(2.37)

denoted by ISAB,, (Vl\//[ EIK) is
12
MNY)__/M-m,+1 N-—v
ISAB,, (v /&K) =F(M ™ P(FY) @39

Example 2.17: Find the number of ISAB members of the
SAB event ISAB;, { 6? ZK} where first 4 identified m’s are
12
1,3,4,6 and n’s are 2, 3, 4, 6.
Solution: From the theorem 2.23 we get

87 \__.8-6+1 7—4\ _ _
ISAB12<6/1§K> =F( -t p(l -4 =6x6=30
Corollary 2.14: The number of ISAB members of the

SAB event ISABIZ{ Ml‘:] } is the same as the number of
V/IZK

M—mv+1N—v}
V—v

MN M-m,+1N—
15ABs2 (k) =sA8(" Ty N TY)

Theorem 2.24 First way IASB theorem: The number of

IASB members of the first way ASB event IASB, {\l/v;i\:(}
1

SAB members of the SAB space SAB{
i.e.,

(2.39)

denoted by IASB, (gl/i\:() is
1

IASB, (\?/;XI;I() - H(Vlfv) C(E) (2.40)

Theorem 2.25 Second way IASB theorem: The number
of IASB members of the second way ASB event

MN MNY .
IASB, {V /‘z’K} denoted by IASB, <V /‘2’K> is
MN) _ /M N—n
IASB, (V/¥K> = H(V) c( v VV) (2.41)

Theorem 2.26 Both way IASB theorem: The number of

IASB members of the both way ASB event 1ASB;, {Vl\;[ I;IK}
12

denoted by 1ASB;, (VI\;[ EIK) is
12

MNY ./ M N—n
IASB, (v /ng) = H(V . V) c( v VV) (2.42)
Example 2.18: Find the number of IASB members of the
ASB event IASB;, {5; EK
12

6,7,3,4andn’s are 2, 3, 4, 5.
Solution: From the theorem 2.26 we get

76 7 6—5
1ASB,, <5/13K) = H(5 ! 4) C (5 B 4) =7x1=7.
Corollary 2.15: The number of IASB members of the

ASB event IASB;, {Vl\//[ lj
12

ASB members of the ASB space ASB{M\II\I - n"} i.e.,

} Where first 4 identified m’s are

} is the same as the number of

IASB,, ( MN ) = ASB(M N_—an)

V/, 5K v (2.43)

2.4. CB Theorem
Theorem 2.27 CB theorem: The number of B events of

M N MN) .
the CB space CB{V/V} denoted by CB(V/v) is

8y = B () B ()

where B! is the B first number to be holds the number of
homogenations or formations and B? is the B second
number to be holds the number of permutations or
combinations.

Proof: From the theorem 2.2 we get the B number is equal
to the product of B first number and B second number. We
get more the B first number is the number of events of
homoganations or formations and the B second number is the
number of events of permutations and combination. Now the
B members are characterized at the v" die, so the B first

number is to be Bl(

(2.44)

VM ) and B second number is to be
/v
B2 (Vlj‘,). Hence the theorem.

Remarks: (i) B! (VI\;IO) -1 (2.45)
and (ii) B2 (vljo) =1 (2.46)

Explanations: The number of B members of M sided V
dice experiment in which no dice characterized is the B space
itself of M sided V dice experiment. Again for the second
remark the number of B members of N objects taken V at a
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time in which no objects characterized is the B space itself of
N objects taken V at a time.

Example 2.19: Find the number of B events of the CB
space CB{4/62} where B firstnumber is the number of events
of formations and second die characterized in the first way.

Solution: From the theorem 2.27 we get

46\ _ [ 4\ oyl 6\ _ _
cB(#5) =F(,) B2(,5) = 10x1=10
Theorem 2.28 CSB theorem: The number of SB events
N
of the CSB space CSB{V/ } denoted by CSB(V/ )

MN\ __(M N
CSB(V /V> - F<V /V) C(V /V) (2.47)
Proof: From the theorem 2.3 we get the SB number is

equal to the product of number of formations and number of
combinations. Now the SB members are characterized at the

v die, so the number of events of formations is F<VI\;IV> and
the number of events of combinations is C(Vljv)' Hence the

. M N
number of events of SB members is to be F(V/v)C(V/v)'
Example 2.20: Find the number of SB events of the CSB
space CSB{

way.
Solution: From the theorem 2.28 we get

35\ _ 3 5\ _ _
CSB(4/3) = F(4/0) C<4/3) =1x4=4
Theorem 2.29 CAB theorem: The number of AB events

4 /?;} where third die characterized in the second

of the CAB space CAB{M/ } denoted by CAB(V/ )
ca8(y) “Hlup) Plup) @49

Proof: From the theorem 2.4 we get the AB number is
equal to the product of number of homoganations and
number of permutation. Now the AB members are
characterized at the v™" die, so the number of events of

homoganations is H(Vl\;lv) and the number of event of

permutations is P( N ) Hence the number of events of AB

V/v
. M N
members is H(V/v) P(V/v)'
Example 2.21: Find the number of AB events of the CAB
space CAB{

way.
Solution: From the theorem 2.29 we get

34\ _ (3 4\ _ _
CAB<2/1> - H(Z/l) P(Z/l) —3x1=3.
Theorem 2.30 CSAB theorem: The number of SAB
events of the CSAB space CSAB{ N} denoted by

v/
CSAB(I‘\]/I /?) is

Z/Lt}L} where first die characterized in the first

Biswas Theorem

CSAB(y /ﬁ) = F(VI\;IV) P(Vljv) (2.49)

Proof: From the theorem 2.5 we get the SAB number is
equal to the product of number of formations and number of
permutations. Now the SAB members are characterized at

. . . M
the v die, so the number of events of formations is F(V/v)

). Hence
is to be

and the number of events of permutations is P(Vljv
the number of events of SAB members
Hu)P (o)

V/v) \V/v/)

Example 2.22: Find the numbers of SAB events of the
CSAB space CSAB{f /72} where second die characterized in

the first way.
Solution: From the theorem 2.30 we get

67\ _ (6 7\ _

CSAB(4/2) = F(4/2) P(4/0) =21x1=21.
Theorem 2.31 CASB theorem: The number of ASB
events of the CASB space CASB{ /N} denoted by

CASB(M N) is

V/v
ease(y)=Hlu) o)

Proof: From the theorem 2.6 we get the ASB number is
equal to the product of number of homogenations and
number of combinations. Now the ASB members are
characterized at the v" die, so the number of event of

(2.50)

. . M
homogenations is H(V/v

combinations is C( lj ) Hence the number of events of

N
ASB members is H( Vv ) (V/v)'
Example 2.23: Find the number of ASB events of the

CASB space CASB{

the second way.
Solution: From the theorem 2.31 we get

CASB(5/3> H(S?O) C(5;3> =1x10=10.

Here we describe three kinds of CB theorems i.e., first
way CB theorem, second way CB theorem and both way CB
theorem and their different forms.

Theorem 2.32 First way CB theorem: The number of B

} denoted by

) and the number of events of

5/3} where third die characterized in

events of the first way CB space CB; {l\\/d/

o8 (vy0) = 7 (v

where B! is the B first number to be holds the number of
homogenations or formations.

Proof: From the theorem 2.2 we get the B number is equal
to the product of B first number and B second number. As the

(2.51)
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v die characterized in the first way so from equation (2.46)
the B second number is equal to one and the B first number
as the number of B members characterized at the v die is

M
1
B <V /V>. Hence the theorem.

Example 2.24: Find the number of B events of the first
way CB space CB; {33/;
number of events of homogenations.

Solution: From the theorem 2.32 we get

CB: (33;;) = H<352) =9

Theorem 2.33 Second way CB theorem: The number of

}where B first number is the

B events of the second way CB space CB, {l\\f /I‘\I/} denoted by
M N\ .
CB, (V /v) is

o8 (v0) = ¥ (u)

where B? is the B second number to be holds the number of
permutations or combinations.

Proof: From the theorem 2.2 we get the B number is equal
to the product of B first number and B second number. As the
v die characterized in the second way so from equation
(2.45) the B first number is equal to one and the B second
number as the number of B members characterized at the v"

(2.52)

die is B2 (vN ) Hence the theorem.
/v
Example 2.25: Find the number of B events of the second
way CB space CB, {;/;} where B second number is the
number of events of permutations.
Solution: From the theorem 2.33 we get

CB, @/;) - P<3L/12> =12

Theorem 2.34 Both way CB theorem: The number of B

events of the both way CB space CB,, {2//[ /I‘\j} denoted by
MN) .
CBi, (V /v) is

CBy (1\\//1/5) = B! (vl\;[v) B* (vljv)

Where B! is the B first number to be holds the number of
events of homogenations or formations and B? is the B
second number to be holds number of events of permutations
or combinations.

Proof: From the theorem 2.2 we get the B number is equal
to the product of B first number and B second number. As the
v'" die characterized in the both way so the B first number is

B? <Vl\;[v) and the B second number is B? ( ) Hence the

(2.53)

N
V/v
. M N
1 2
number of B events is B (V/v) B (V/v)'
Example 2.26: Find the number of B events of the both

way CB space CBlz{34 where B first number is the

3/2}

number of events of homogenations and B second humber is

the number of events of permutations.
Solution: From the theorem 2.34 we get

CBy, <§’/‘;) = H(;Z) P(;/LZ) =9 x12 =108,

Theorem 2.35 First way CSB theorem: The number of

SB events of the first way CSB space CSB; {Q//I /S} denoted
MN) .
by CSB; (V/v) is
MN M
CSB, (v /V) - F(V /V) (2.54)

Theorem 2.36 Second way CSB theorem: The number

of SB events of the second way CSB space CSB, {l\\f /s}

denoted by CSB, (2/4/?) is

582 (y) =)

Theorem 2.37 Both way CSB theorem: The number of
SB events of the both way CSB space CSB,, {M N} denoted

V/v
by CSB;, (1;,/[/2) is

CSBy, (l\\,/[/s) = F(vl\;[v) C(Vljv)

Example 2.27: Find the number of SB events of the both
35

way CSB space CSB;, {4/3}_

Solution: From the theorem 2.37 we get

CSBy, <43/53) = F(433) C<4;3) =10 x 4=40.
Theorem 2.38 First way CAB theorem: The number of

(2.55)

(2.56)

AB events of the first way CAB space CAB, {l‘\f /l‘\ll} denoted
MN) .
by CAB, <V/v) is
MN M
caBy (y,y) =H(y) (2.57)

Theorem 2.39 Second way CAB theorem: The number

of AB events of the second way CAB space CAB, {%}

denoted by CAB, (1\\;[ /§> is

e (v0) = P(uyv)

Theorem 2.40 Both way CAB theorem: The number of

AB events of the both way CAB space CAB;, {IQ//[/I‘\I,}

(2.58)

denoted by CAB;, (1\\//[ /5) is

CABy, (l\\,/[/lj) = H(Vl\;[v) P(Vle)

Example 2.28: Find the number of AB events of the both

way CAB space CAB;, {33 ;;}

(2.59)
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Solution: The solution is the same as the solution of

example 2.26 i.e., CAB,, @/‘;) = H<3§2) P(;/LZ) —9x12
=108.
Theorem 2.41 First way CSAB theorem: The number of

SAB events of the first way CSAB space CSAB, {1\\//[ /ﬁ}

denoted by CSAB, (1\\;[ /Ij) is

esas (30) = F(ujv)

Theorem 2.42 Second way CSAB theorem: The number
of SAB events of the second way CSAB space CSAB, {y /I‘\I/}

(2.60)

denoted by CSAB, (1\\;[ /Ij) is

csais (10) =)

Theorem 2.43 Both way CSAB theorem: The number of
SAB events of the second way CSAB space CSAB;, {I\\//I /ﬁ}

(2.61)

denoted by CSAB;, (1\\;[ /Ij) is

CSABy, <M N) M N

ve) =Flup) o) @62
Example 2.29: Find the number of SAB events of the both
way CSAB space CSAB,, {2 /52}
Solution: From the theorem 2.43 we get

35\ _ 3 5\ _ _
CSAB,, <4/2) - F<4/2) P<4/2) = 6 x 20 = 120.
Theorem 2.44 First way CASB theorem: The number of
ASB events of the first way CASB space CASB, {1\\//[ /1‘\]/}

denoted by CASB, (l\\//[/s) is

st (ye) =Hlup)

Theorem 2.45 Second way CASB theorem: The number
of ASB events of the second way CASB space CASB, {1\\;{ /5}

(2.63)

denoted by CASB, (1\\;[ /Ij/) is

(2.64)

CASB, (M N) N

vy) =)
Theorem 2.46 Both way CASB theorem: The number of

ASB events of the both way CASB space CASB;, {1\\//[ /1‘\],}

denoted by CASB;, (%@) is

casBaa () =Hlyyw) i)
Example 2.30: Find the number of ASB events of the both
way CASB space CASB,, {; /61}
Solution: From the theorem 2.46 we get

(2.65)

Biswas Theorem

CASB, (3‘,‘/61) - H(;/Ll) 0(3?1) =4x4=16

2.5. GB Theorem
Theorem 2.47 GB theorem: The number of GB members

of the GB space GB{%Q?} denoted by GB(%Q?) is
o8(yyy) =8 (yx)B (yy) @99

where, min(M, U)—M + 1 < X <min(M, U, V)
min(N, U) =N +V <Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

And B! is the B first number to be hold the number of
homogenations or formations and B? is the B second
number to be hold the number of permutations or
combinations.

Proof: This theorem is the Biswas theorem itself. So the
proof is the same as the theorem of Biswas theorem.

Theorem 2.48 GSB theorem: The number of GSB

members of the GSB space GSB {MNU} denoted by

VXY
asa(ihy)
ose(yyy) =Fyx)S(yy) @07
where, min(M, U) - M + 1 < X <min(M, U, V)

min(N, U) - N+ V <Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

Proof: We know the B number is to be product of B first
number and B second number. As the space is a GSB space
so B first number get from general formations theorem and B
second number get from generation combination theorem.

Thus the two numbers are F(% )I(J) and C(I\\II g) respectively.

Now multiflying the two numbers we get the desired GSB
number.
Example 2.31: Find the number of GSB members of the

GSB space GSB{34734} where 3 is observed in the second
way.
Solution: From the theorem 2.48 we get
MNU\ _ /MU NU
GSB(VXY) - F(VX) C(VY)
As'Y is observed in the second way so we get

GSB(3 4734) = F(i g) C(Z ‘3‘) = 15 x 12= 180.

Theorem 2.49 GAB theorem: The number of GAB
members of the GAB space GAB {MNU} denoted by

VXY
sl v
cAB(yyy) =H(yx) Pyy) @9
where, min(M, U) - M + 1 < X <min(M, U, V)

min(N, U)-N+V <Y <min(N, U, V)
M > U and N > U for first way and second way
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respectively.

Proof: We know the B number is to be product of B first
number and B second number. As the space is a GAB space
so B first number get from general homogenation theorem
and B second number get from general permutation theorem.

Thus the two numbers are H(M U) and P(N U) respectively.

o VX vy,
Multiplying the two numbers we get the desired GAB

number.
Example 2.32: Find the number of GAB members of the

453
GAB space GAB{ 49
way.
Solution: From the theorem 2.49 we get

cA8(yxy) =H(yx) Pyy)

As 'Y is observed in the second way so we get
453\ _,,/40 53\ _ _
GAB( o ) —H(40) P(42) = 256 x 72 = 18432.
Theorem 2.50 GSAB theorem: The number of GSAB

member;[ (;\If Jhe GSAB space GSAB{I\‘/II )I\(I;J} denoted by
vxy)

MNU MU\,/NU
GSAB(VXY) - F(VX)P(VY)
min(M, U) — M + 1 < X <min(M, U, V)
min(N, U) - N+V <Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

Proof: We know the B number is to be product of B first
number and B second number. As the space is a GSAB space
so B first number get from general formation theorem and B
second number get from general permutation theorem. Thus

the two numbers are F(l\‘g )[(J) and P(l‘\ll g) respectively. Now

multiplying the two numbers we get the desired GSAB
number.
Example 2.33: Find the number of GSAB members of the

GSAB space GSAB{g i’ g

way and 2 in the second way.
Solution: From the theorem 2.50 we get
MNU\ _ . (MU\,/NU
GSAB(VXY) - F(VX)P(VY)

As 1 is observed in the first way and 2 in the second way
and M > U for first way we take U = 4, Then

GSAB(;L 2 g) = F(‘g‘ ;‘)P(g g) = 4 x 60 = 240.

Theorem 2.51 GASB theorem: The number of GASB
members of the GASB space GASB{M N U} denoted by

} where 2 is observed in the second

GSAB(

(2.69)

where,

} where 1 is observed in the first

VXY
GASB(I\G )1\(‘ 3) is
cas8(yyy)=Hlyy) Syy) @70
where, min(M, U)—M + 1 < X <min(M, U, V)

min(N, U) =N+ V <Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

Proof: We know the B number is to be product of B first
number and B second number. As the space is a GASB space
so B first number get from general homogenation theorem
and B second number get from general combination theorem.

Thus the two numbers are H (l\\;I)I(J) and C (l\\;g)

respectively. Now multiplying the two numbers we get the
desired GASB number.
Example 2.34: Find the number of GASB members of the

GASB space GASB{24523} where 2 is observed in the both
way.

Solution: From the theorem 2.51 we get

MNU\_ ,/MU\~/NU
GASB(VXY) - H(VX)C(VY)

As X, Y are observed in the both way and for M > U we

take U = 2 for the first way
253\ _,,(22 53\ _ -
GASB( 42 ) ‘H(42) C(42) =lax3=42

Here we describe three kinds of GB numbers i.e., first way
GB theorem, second way GB theorem and both way GB
theorem and their different forms.

Theorem 2.52 First way GB theorem: The number of
MN U}

GB members of the first way GB space GBl{ VX

MN Uy .
vx )i

MNU\_ 41 (MUY ,, (N
GBl( VX )_ B (VX) B (V)
min(M, U) —M + 1 £ X <min(M, U, V)
andM>U

And B! is the B first number to be hold the number of
homogenations or formations and B? is the B second
number to be hold the number of permutations or
combinations.

Proof: We know the B number is to be product of B first
number and B second number. As we consider a first way
GB experiment so we get the B first number from general
homogenation theorem or general formation theorem and the

number is B! (l\‘//[)[(]) Again B second number get from

elementary permutation theorem or elementary combination

theorem and the number is B? (5

numbers we get the desired first way GB number.

Example 2.35: Find the number of GB members of the
564
33

denoted by GB; (

(2.71)

where,

). Now multiplying the two

first way GB space GBI{ } chosen first way selected

and second way arranged.
Solution: From the theorem 2.52 we get

o, (M80)= 5 (1) ()

VX vx) B \y
= GBl(53634) = F(g ‘3‘) P(g) = 4 x 120= 480.

Theorem 2.53 Second way GB theorem: The number of

GB members of the second way GB space GB, {MVNYU}
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M N Uy .
denoted by GBZ( VY )IS
MNUY _ 41 (M) 52 (NU
GB, ( vy )=B (V) B (VY) (2.72)
where, min(N, U)—=N+V <Y <min(N, U, V)
and N>U

and B! is the B first number to be hold the number of
homogenations or formations and B? is the B second
number to be hold the number of permutations or
combinations.

Proof: We know the B number is to be product of B first
number and B second number. As we consider a second way
GB experiment so we get the B first number from elementary
homogenation theorem or elementary formation theorem and

the number is B? (M) Again B second number get from

\%
general permutation theorem or general
theorem and the number is B2 (I\\I/ g) Now multiplying the
two numbers we get the desired second way GB number.

Example 2.36: Find the number of GB members of the
654

42

combination

second way GB space GBZ{

selected.
Solution: From the theorem 2.53 we get

o (1) = () (1Y)

} chosen both way

A \'% VY
= GB, (64524) = F(Z)C(z ‘2‘) =126x0=0
Here we get C(Z ;) =0 as X ranges from 3 to 4
so,c(35) =c(3) cG-3)=c(3)c(3) =6x0=0
Theorem 2.54 Both way GB theorem: The number of
GB members of the both way GB space GB, {1\\4/ )l\(]g}
denoted by GB;, (1\3)1\(]3) is
6Bz (yxy) =B (vy) B (hy) - @79

where, min(M, U)—M + 1 < X <min(M, U, V)
min(N, U) =N+ V <Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

And B! is the B first number to be hold the number of
homogenations or formations and B? is the B second
number to be hold the number of permutations or
combinations.

Proof: We know the B number is to be product of B first
number and B second number. As we consider a both way
GB experiment so we get the B first number from general
homogenation theorem or general formation theorem and the

number is B! (l\‘/,[)[g) Again B second number get from

generation permutation theorem or general combination

theorem and the number is B2 (1\\; g) Now multiplying the

two numbers we get the desired both way GB number.
Example 2.37: Find the number of GB members of the

Biswas Theorem

both way GB space GB;, {2 i g

Solution: From the theorem 2.54 we get
68 (yxv) = B (vx) B (7y)

As 1 is observed in the first way and 3 is observed in the
second way and M > U for first way we take U = 3. Then
354\ _,,/33 54\ _ -
6B, (323) =H(33) P(55) = 3x 96=288.
Theorem 2.55 First way GSB theorem: The number of

} chosen both way arranged.

GSB members of the first way GSB space GSB, {MVNXU}
denoted by GSB, (MVNXU) is
osBy (*x ) =F(yy) (i) @7

where, min(M, U) =M + 1 < X <min(M, U, V)
andM>U
Theorem 2.56 Second way GSB theorem: The number

of GSB members of the second way GSB space

GSB, {MVNYU} denoted by GSB, (MVNYU) is

MNU M NU
GSB, ( VY ) - F(v) C(vy)
min(N, U) - N+ V <Y <min(N, U, V)
andN>U
Theorem 2.57 Both way GSB theorem: The number of

(2.75)

where,

GSB members of the both way GSB space GSB;, {l\\/I/)l\(Ig}
denoted by GSB;, (1\3)1\(13) is
65tz (yxy) =F(yx) Syy) - @70

where, min(M, U) =M + 1 < X <min(M, U, V)
min(N, U) =N+ V <Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

Example 2.38: Find the number of GSB members of the

both way GSB space GSB;, {g ? ;}

Solution: From the theorem 2.57 we get
GSB., (M N U) - F(M U) C(N U)

VXY vx/)“\vy
= GSBlZ(gi;L):F(;AD C(gg)=4x6=24.

Theorem 2.58 First way GAB theorem: The number of

GAB members of the first way GAB space GAB; {MVNXU}
M N Uy .
denoted by GAB, ( VX ) is
MNU\_ /MUY (N
GAB, ( VX )= H(VX) P(v) 2.77)
where, min(M, U) ~ M + 1 < X < min(M, U, V)
and M>U

Theorem 2.59 Second way GAB theorem: The number
of GAB members of the second way GAB space

GAB, {MVNYU} denoted by GAB, (MVNYU) is



International Journal of Probability and Statistics 2018, 7(3): 82-96 95

MNU\ _,,(M NU
GABZ( A ) - H(V) P(VY) (2.78)
where, min(N, U) =N+ V <Y <min(N, U, V)
andN>U

Theorem 2.60 Both way GAB theorem: The number of

GAB members of the both way GAB space GAB;, {1\3 )l\(l 3 }

denoted by GAB,, (1\3)1\(]3) is
6Bz (yxy) =HyxPyy) @79

where, min(M, U) =M + 1 < X <min(M, U, V)
min(N, U) =N+ V<Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

Example 2.39: Find the number of GAB members of the

both way GAB space GAB;, {44633}.

Solution: From the theorem 2.60 we get
GAB,, (M N U) _ H(M U)P(N U)

VXY v/ \vy
= GAB,, (44633) = H(i g) P(Z 3) = 60 x 72 = 4320,

Theorem 2.61 First way GSAB theorem: The number
of GSAB members of the first way GSAB space

GSAB, {MVNXU} denoted by GSAB, (MVNXU) is
GSAB, (MVNXU) = F(l\‘//[ )‘(J) P(\l\;) (2.80)
where, min(M, U) - M + 1 < X <min(M, U, V)

andM>U
Theorem 2.62 Second way GSAB theorem: The number
of GSAB members of the second way GSAB space

GSAB, {MVNYU} denoted by GSAB, (MVNYU) is
esas, (") =F(y)P(yy) @8
where, min(N, U) =N+ V <Y <min(N, U, V)
andN>U

Theorem 2.63 Both way GSAB theorem: The number
of GSAB members of the both way GSAB space

GSAB;, {l;/[/ )l\(I‘I{J} denoted by GSAB;, (1\\/[/ )1\(]5) is

asaBua (yxy) =F(y ) P(yy)

min(M, U) - M + 1 < X <min(M, U, V)
min(N, U) =N+ V <Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

Example 2.40: Find the number of GSAB members of the

both way GSAB space GSAB;, {i g ;}

Solution: From the theorem 2.63 we get
MNU\_ /MU NU
GSAB1, (VXY) - F(vx) P(VY)
As 3 is observed in the first way and 2 is observed in the
second way so we get

(2.82)

where,

GSAB,, (i g ;) = F(i g) P(Z 3) = 5 x 216 = 1080.

Theorem 2.64 First way GASB theorem: The number
of GASB members of the first way GASB space

GASB, {MVNXU} denoted by GASB, (MVNXU) is
GASB, (MVNXU) - H(D\//[ )lg ) C(S) (2.83)
where, min(M, U) =M + 1 < X <min(M, U, V)

andM>U
Theorem 2.65 Second way GASB theorem: The number
of GASB members of the second way GASB space

MNU M N U\ .
GASB, { vy } denoted by GASB, ( vy ) is
MNU _, (/M NU
GASB, ( vy )= H(V) C(VY) (2.84)
where, min(N, U) =N+ V <Y <min(N, U, V)
andN>U
Theorem 2.66 Both way GASB theorem: The number of
GASB members of the both way GASB space
MNU MN U .
GASB,, {v X Y} denoted by GASB, (v X U) is
MNU\_, /MU NU
GASB, (VX U) B H(VX) C(VY) (2.85)

where, min(M, U) =M + 1 < X <min(M, U, V)
min(N, U) - N+ V<Y <min(N, U, V)

M > U and N > U for first way and second way
respectively.

Example 2.41: Find the number of GASB members of the

both way GASB space GASB;, {3 4634] .

Solution: From the theorem 2.66 we get

stz (y yy) =H(yx) Slyy)

Using M > U for first way we take U = 3, thus

— GASB,, (34634) = H(fL g) C (2 ‘3‘) = 36 x 8 = 288.

3. Conclusions

First of all we get from this paper an interesting Biswas
theorem and its related theorems. The related theorems are
EB theorems, IB theorems, CB related theorems and GB
theorems. We get combination theorem, permutation
theorem, formation theorem and homogenation theorem
from these related theorems.
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