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Abstract: \

In this work, the methods of finding the number of combinations obtained from at least one element
in each of the sums that do not have a common element and the number of combinations obtained
from each of at least one element and the total obtained in different ways are shown.
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mta elemental A collection and nta element B collections given they are do not cross . Add
according to the rule according to A or B to the collection belongs to to be one element choose
opportunities to number ( m+n). is equal . It is also called ™ Or " rule this the rule content the
following theorem express also through can

Theorem 1 . If arbitrary finite A, A,,.,A (buyerdaVANA =Q,i=j)let be the sets
AUA U...UA from the collection one element choose combinations the number

n(AUA U...0UA)=n(A)+n(A)+...+n(A,)is equal to

Hence, by the addition rule, non-intersecting n the power of the union of sets is equal to the sum of
the powers of these sets.

Theorem 2. If for arbitrary finite A, A, ,.., A, sets

N(AUA U..UA)=n(A)+Nn(A)+..+n(A)-N(ANA)-NANA)-..
—n(A_ NA)+N(ANA NA)+..+(D)"'n(ANA N...NA)
is equal to

Therefore, according to the rule of addition, nthe power of the union of sets is equal to the
difference of the power of the set formed by their intersection from the sum of the powers of these
sets.
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the multiplication rule , the number of all m( a< A, be B) tuples (pairs) m-n that can be formed
from the elements < a,b > of ta-element Aand nta-element sets B is equal to .
If m has element ta Aand m, has element ta A,and last m_ has element ta the number of all A (

aceA,beA,..., eeA)tuples (pairs) mm,..m that can be formed from the elements of the sets
<a,b,...,e>is equal to This rule is also called the "and" rule . It can also be expressed as the
following theorem.

Theorem 3. The equality holds for | AxB|= A|-| B|arbitrary finite A and finite sets B .

Theorem 4 . The equality holds for arbitrary finite  A,A,,..., A, sets
| A A AR AT AL AL

Therefore, according to the multiplication rule, nthe power of the Cartesian product of an arbitrary
finite set is equal to the product of the powers of these sets.

Theorem 5. If A in the collection m ta A, in the collection m,so... A, in the collection m, There is
an element let it be The number of combinations obtained from at least one element from each set

kK
2. CnCr-Cr )

Ki+ky+...k, <t
is equal to Since the total number of sets here nis ta and each set has at least one element Vk; >1
n
and Vm, >k, i=1..n total elements the number Zmi =t.
i=1

Example 1 . In the first container there are 3 different colored apples, in the second container there
are 2 different colored cherries and in the third container there are 2 different colored pears. Har one
from the vessel at least one from the fruit received combinations find the number

Solving . Total containers 3 in number and each one from the vessel at least get one element
condition that it was to formula (1) for according to m; =3, m,=2,m, =2 Vk >1vak <m, total

3
fruits the number Zmi =7

Z Cn'?lCr';i anfa = C§C§C§ + C§C§C§ + C??C%C% + C§C22C§ + C32C22C§ +
ki +ky +k3<7
+C3C2C} +CICIC? + C2CICE + CCICE + CICC2 +C2C2C2 +CCICE =
=12+12+4+6+6+2+6+6+2+3+3+1=63

Example 2. X ={1,2,3,4},Y ={a,b,c} collections given let it be one from the collection at least
one from the element received part collections find the number

Solving . Two collection given and each from the collection at least get one element condition that
it was to formula (1) for according to m, =4, m, =3 Vk. >1vak, <m. total fruits the number

Zzlmi:7
1
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Z Cr'fflCr';?z = CjC§ +CfC§ +Cj’C§ +CjC§ +CjC§ +
ki +k, <7
+CIC+CC.+C,C.+C,Ci+CiCi+CCi+C,Cl =
12+18+12+3+12+18+12+3+4+6+4+1=105

Theorem 6. If A in the collection m,ta A, in the collection m,so... A, in the collection m_ There is

an element let it be Har one from the collection at least from one received combinations the number
N

N :f[(zmi )

to equal to Here n collections the number

Example 3. In the first container there are 3 different colored apples, in the second container there
are 2 different colored cherries and in the third container there are 2 different colored pears. Har one
from the vessel at least one from the fruit received combinations find the number

3
N=T]@"-D)=(2"-1)(@2°-1)(2*-1)=7-3-3=63
i=1
Theorem 7 . If A in the collection m ta A, in the collection m,so... A, in the collection m, There is

an element let it be It is the number of combinations in which there is at least one element from
each set when each element is taken from the setst

Ky (~ o K,
>, CuCp.Cy 1)

ki +ky +.. .k, <t

is equal to Since the total number of sets here nis ta and each set has at least one element Vk; >1

n
and Vm, >k, i=1.n total elements the number > m, >t.
i=1

Example 4. In the first container there are 3 different colored apples, in the second container there
are 2 different colored cherries and in the third container there are 2 different colored pears. 4 each
one from the vessel at least one from the fruit received combinations find the number

Solving . Total containers 3 in number and each one from the vessel at least get one element
condition that it was to formula (1) for according to m, =3, m,=2,m, =2 Vk, 21vak, <m, total

fruits the number
Y. CrCrCr =CiC,C;+C;C,C; +C,C;C, +C;C,C;) =12+12+6+6 =24
ky+ky +ky <4
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