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Unique placements. When building a selection,
elements from the parent set may or may not be
retrieved repeatedly. Accordingly, selections are
divided into repeated and non-repeated types.

Let a set of n different elements be given. Let's choose
k elements from it one by one. If the order of
elements in the selection is important, we create an
ordered selection that differs from each other in the
selected elements or sequence. Definition: k
placement of n elements (n=k) refers to such
selections, each of which has k elements, and the
selections differ from each other in the composition or
order of the elements.

Ak =n-n-1)- .. m—k+1) yoki Ak =

Thus, unique arrangements of n elements out of k are
such selections that have k (k < n) elements, and the
selections differ from each other in the composition or
order of their elements.

Distinctive features of non-repetitive placements:

Not all elements of the master set are involved in
placement

(k <n);

The elements of the master set included in the
placement are different, that is, they are not repeated.
The position of the element included in the placements
is important, i.e. the order.

Now let's find the number of all unique permutations.
For this, we will solve the problem by reasoning.

Let's look at k cells. In the first cell, we write how
many different ways it is possible to put n elements of

Unique placements. Given a primary set with n
elements, k (k < n) elements are taken from it to
make selections. A selection made from arbitrary k
different elements of the main set is called a random
arrangement of n elements from k.

A random permutation (n=k) has n ways to select the
first element, n - 1 ways to select the second element,
n - 2 ways to select the third element, etc., and n - k
+ 1 to select the last k element There is a method.

So, the number of placements according to the
multiplication rule

(n—k)!
the main set. Of course, it will be n, because you can
put any number of n elements. We write n in the 1st
cell. In the second cell, we write how many different
ways it is possible to put the remaining n - 1 elements
of the main set (because, according to the definition,
the elements are not repeated), that is, n - 1.

We write n - 1 in the 2nd cell and so on.
n-(k-2)ink-1-cell,

And in the k cell we write n — (k - 1).
nn-1n-2..n-(k-2)n-(k-1)

Then, according to the rule of multiplication, the
number of unique placements of n elements out of k is
found as follows and is defined as A_n”k:

ga teng ekan

Ak=n-n-1D)-n—-2)- . mM—k+2) - (n—k+1)
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This formula allows you to quickly calculate the
number of unique placements without thinking. Only if
it is determined that the addition is a non-repetitive
placement.
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Let's define a more memorable expression of this
formula using factorials:

n!'=1.2-3-.. - (n-1)-n and
(n-k)!'=1-2:3-... - (n-(k-1)-(n-k)
considering that, we can express A_n”k differently as follows:

n!

1-2-3-...- (n—1)n

(n—k)!

1-2-3-...- (n—(k—1))-(n—k) B

1-2°3-w.-(n—(k—-1) - n—-k)-n—k+1) .- (n—1)-n

T-223-..-(n—(k—-1)-(n—k)

=n-(n—1).. - (n—k+2))-(n—k+1)=A4k

So, the number of unique placements is A_n~k =
n!/(n-k)! expressed by the formula.

Issue 1. How many seven-digit phone numbers are
there, all of which are different?

Solving. This issue could be solved by reasoning as
follows:
Method 1.
consideration.
You can choose numbers for the first room in 10
different ways (numbers starting with 0 are also given
now), for the remaining numbers in 9 different ways,
for the third room in 8 different ways, and so on for
the last room in 4 different ways.

So,

10987654

So, the number of seven-digit phone numbers with all
different numbersis 10-9-8-7-6 -5 -4 = 604,800.
Method 2. In this way, we are no longer thinking. First
of all, we determine whether the sample being created
according to the condition of the problem is a random
placement.

In our case, the grand total consists of 10 (n = 10)
numbers, and 7 numbers should participate in the
selection (k = 7).

Not all elements of the main set participate in the
selection (7 < 10);

The elements of the master set included in the
selection are different, that is, they are not repeated.
The order of the selected numbers is important.

So, this selection is random placement.

Determining the number of unique placements found
in it

A_n~k=n:(n-1):(n-2)-... -(n-k+2))-(n-k+1) or

We will solve the problem with

——
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A_n”~k = n!/(n-k)! we use the formula (in our case n
=10,k =7).
A_10~7=10-9-8-7-6-5- 4=604 800 or

A_10n7=101/3'=(1-2-3-4-5-6-7-8-
9-10)/1:-2-3)=4-5-6-7-8-9-10 =604
800, we find the number of seven-digit telephone
numbers, all of which are different.

Answer: 604,800
Alphabet problems are solved using the following
confirmation (its
justify it yourself):
The alphabet consists of n letters. The number of
words consisting of k different letters (k < n) (i.e.
unique selections) is equal to A_n”k.
Issue 2. 10 teams are participating in the matches for
gold, silver and bronze medals at the World Football
Championship. In how many different ways can the
medals be distributed among the teams?
Solution: First of all, according to the condition of the
problem, we will determine whether the selection is a
random placement.
In our case, the total consists of 10 (n = 10) teams,
and 3 teams should be selected in the sample (k = 3).
All elements of the main set are not included in the
selection (3 < 10);
The elements of the master set included in the
selection are different, that is, they are not repeated.
It is important what place the participating team is in,
i.e. the order.
So, this selection is random placement.

A_n”~k = n!/(n-k)! we use the formula (in our case n
=10, k = 3).
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A_10N3 =10Y/7'=(1-2-34-5-6-7-8-9-
10)/(1-2-3-4:5-6:7)=8-9-10=720
Answer: 720 different.

repeated places

given a main set with n elements, k (k < n) elements
are taken from it and selections are made. let it be
possible to repeat the elements.

a selection made from elements of the main set that
can be repeated k times is called repeated placement
of n elements from k.

specific features of repeated placements:

not all elements of the main set are involved in
placement (k < n);

the elements of the master set included in the
placement are not distinct, which means they can be
repeated.

the position of the element included in the placements
is important, i.e. the order.

now let's find the number of all repeated placements.
for this, we consider the above.

we look at k cells. in the first cell, we write how many
different ways it is possible to put n elements of the
main set. of course, it will be n, because you can put
any number of n elements.

we write n in the 1st cell.

since the selection is repeated in the second cell, we
write again how many different ways n elements of
the main set can be placed, i.e. n.

we write n in the 2nd cell and so on.

k—1-celln,

we also write n in the k-cell.

nnn..nn

in it, according to the rule of multiplication, the
number of repeated placements of n elements from k
is found and is defined as a_n”"k:

(a_n”k ) =n-n-n-... -n- n=n"k

issue 2. how many are all seven digit phone numbers?
solving. this issue could be solved by reasoning as
follows:

——
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method 1. we will solve the problem with
consideration. you can choose numbers for the first
room in 10 different ways (numbers starting with 0 are
also given now), and numbers for the second room in
10 different ways. because numbers can be returned.
numbers can be chosen in 10 different ways for the
third room, and so on for the last room in 10 different
ways.

SO,

10 10 10 10 10 10 10

So, seven digits are the number of phone
numbers
10-10-10-10-10-10- 10 = 107 = 10,000,000.
Method 2. In this way, we are no longer thinking. First
of all, we determine that the selection being made
according to the condition of the problem is a repeated
placement.
In our case, the grand total consists of 10 (n = 10)
numbers, and 7 numbers should participate in the
selection (k = 7).
Not all elements of the main set participate in the
selection (7 < 10);
Items of the master set included in the selection can
be repeated.
The order of the selected numbers is important.
So, this selection is repeated placement.
Determining the number of duplicate placements
found in it
We use the formula (A_n”~k ) =n-n-n-... -n- n=n"k (in
our case n = 10, k = 7).
(A_n~k ) =10-10-10-10 -10- 10- 10=10~7=10 000 000
Answer: 10,000,000.
Alphabet problems are solved using the following
statement (prove its correctness yourself):
Let the alphabet consist of n letters. Then the number
of words consisting of k letters (k < n) (that is,
repeated choices) is equal to (A_n*k ).

'
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58. (v20/21-129-24) Agar natural p, m, n
sonlar uchun p/=1-2-3-...-(p — 1)-p,

An

3 X2
A +C =

Ay-25
C)-2,5; 0,5

Issue 3. If there are only odd numbers in the decimal
notation of a natural number, we call such a number
"beautiful". How many four-digit numbers are there in
total?

Solving. We solve the problem in two different ways.
Method 1. We will solve the problem by reasoning as
in problem 5 of the above paragraph (-picture):

0Odd numbers can be placed in the first room of a four-
digit number in 5 different ways, and numbers can be
placed in the second room in 5 different ways.
Because numbers can be returned. Odd numbers can
be placed in the third and fourth rooms in 5 different
ways.

So, according to the multiplication rule, the number of
beautiful four-digit numbers

5:5.5.5=>54=625.

Method 2. In this way, we are no longer thinking. First
of all, we determine that the selection being made
according to the condition of the problem is a repeated
placement.

In our case, the grand total consists of 5 (n = 5) odd
numbers, and 4 numbers should participate in the
selection (k = 4).

All elements of the main set are not included in the
selection (4 < 5);

——

m!
= . {7
T (m-n)t "

l(m —n)t

bo'lsa,

14x tenglamani yeching.

B) O
D)5
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Items of the master set included in the selection can
be repeated.

The order of the selected numbers is important.

So, this selection is repeated placement.

Determining the number of duplicate placements
found in it

We use the formula (A_n~k ) =n-n-n-... -n- n=n"k (in
ourcasen =5,k =4).

(A_574) =5.5-5 :5- 5=5"4=625

Answer: 625.

Issue 3. How many three-digit numbers can be formed
from the numbers 0, 1, 2, 3, 4, 5, 6?

Solution: Taking into account that the word "total" in
the question is used as an aggregate, we also take
into account three-digit numbers whose numbers are
repeated.

At the same time, we also take into account that the
number 0 cannot be in the room of faces of a three-
digit number.

As a result, we determine that the number of three-
digit numbersisN - 6+ 7 - 7 - 294.

Answer: 294.
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Issue 4. The safe password consists of 6 digits. If they
can be dialed consecutively and repeated, how many
combinations can there be?

Solution: According to the condition,

n=10,k=6

order is important, there is repetition (numbers can
be repeated).

A_n~r=n’r

A_1076= [10] "6

Answer: [10] 76

Control questions:

What do you mean by unique placements?

How are duplicate placements calculated?

What do you mean by duplicate placements?

How are duplicate placements calculated?

What is the difference between unique and repeated
placements?

How do you explain repeated placements to students
at school?
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