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Combinatorics
Factorial

The product of a given integer and all smaller positive integers. The factorial of » is written n!
and is read aloud "n factorial".

Note: By definition, 0! = 1.

Formula: nl=nmn-1)ymn-2)---321
Example: 6! =6-5-4-3-2-1 =720

Permutation Formula

A formula for the number of possible permutations of k objects from a set of n. This is usually
written ,P; .

(A

Formula: nPp = ———
(n—k)!

=nn—-1)(n—2)---(n—k+1)

Example: How many ways can 4 students from a group of 15 be
lined up for a photograph?

Answer: There are 5P, possible permutations of 4 students from a
group of 15.

Tl

15!
5Py = — =15.14- 13- 12 = 32760 _ .
11! different lineups

Binomial Coefficients

Numbers written in any of the ways shown below. Each notation is read aloud "» choose r."



mn - y y .
( ) or ,Cr or C(n,r) or occasionally C
- ) )

A binomial coefficient equals the number of combinations of 7 items that can be selected from a

set of n items. It also represents an entry in Pascal's triangle. These numbers are called binomial
coefficients because they are coefficients in the binomial theorem.

Formula: (::) or () = i

ri(n—r)! rl

(n) by
P |
Note: ' " , where ,P, is the formula for permutations of n
objects taken 7 at a time.

nm—-—1)(n—-2)---(n—r+1)

0 20-19-1%
37 3.2.1

20C3

I
[
—
o
o}

Pascal's Triangle

The figure below, extended infinitely. A particular entry is found by adding the two numbers that

are above and on either side of the element. Note: The numbers which make up Pascal's triangle
are called binomial coefficients.

Pascal's Triangle 1
1 1
Note that the sum of any two 1 2 1
adjacent elements in a row 1 3 3 1
can be found between them 1 4 6 4 1
on the next row. Each row 1 5 10 10 A 1

begins and ends with 1.

etc.
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magaliTi.  davadginoT, ramden elements unda Seicavdes simravle, rom am simravlis elementebisagan Sedgenili yvela gadanacvlebaTa ricxvi iyos: 


a) ara umetes 

[image: image15.wmf]1000


-isa; 

b) ara nakleb 

[image: image16.wmf]500


-isa.


amoxsna.  


a) amocanis pirobiT 

[image: image17.wmf]1000


£


n


P


 anu 

[image: image18.wmf]1000


!


£


n


 saidanac 

[image: image19.wmf]6


£


n


. marTlac, 

[image: image20.wmf]1000


720


!


6


£


=


 da 

[image: image21.wmf]1000


5040


!


7


³


=


.


b) amocanis pirobiT, 

[image: image22.wmf]500


³


n


P


 anu 

[image: image23.wmf]500


!


³


n


 saidanac 

[image: image24.wmf]6


³


n


. marTlac, 

[image: image25.wmf]500


120


!


5


£


=


 da 

[image: image26.wmf]500


720


!


6


³


=


.

$ 2. wyoba da misi raodenobis gamosaTvleli formula
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$ 3. jufTeba da misi raodenobis gamosaTvleli formula
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$ 4. niutonis binomi. binomialuri koeficientebis gamosaTvleli formula da maTi Tvisebebi
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aRmoCnda, rom nebismieri naturaluri 
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miRebul formulas niutonis formula (anu binomi) ewodeba. niutonis binomis 
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 SeniSvna. ori sididis sxvaobis naturaluri xarisxisaTvis marTebulia formula:
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amoxsna. visargebloT zemoT ganxiluli formuliT, gveqneba:
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$ 5. paskalis samkuTxedi


ganvalagoT binomialuri koeficientebi aseTi samkuTxedis saxiT
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Combinatorics


Factorial

The product of a given integer and all smaller positive integers. The factorial of n is written n! and is read aloud "n factorial".


Note: By definition, 0! = 1.


 


		Formula:

		n! = n·(n – 1)·(n – 2) · · · 3·2·1



		Example:

		6! = 6·5·4·3·2·1 = 720





Permutation Formula

A formula for the number of possible permutations of k objects from a set of n. This is usually written nPk .


 


		Formula:

		[image: image168.png]n!

..Pp,:ﬁ

—n-1)(-2) (n—k+1)









		
Example:

		
How many ways can 4 students from a group of 15 be lined up for a photograph?



		Answer:

		There are 15P4 possible permutations of 4 students from a group of 15.
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different lineups





Binomial Coefficients

Numbers written in any of the ways shown below. Each notation is read aloud "n choose r."


[image: image170.png](:‘) or wC; or C (n, ) or occasionally C*






A binomial coefficient equals the number of combinations of r items that can be selected from a set of n items. It also represents an entry in Pascal's triangle. These numbers are called binomial coefficients because they are coefficients in the binomial theorem.


 


		Formula:

		[image: image171.png](")oxc: n! _nn-1)(n-2)---(n-r+1)
T = el








		 

		Note: [image: image172.png]



, where nPr is the formula for permutations of n objects taken r at a time.



		Examples:

		[image: image173.png]
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Pascal's Triangle

The figure below, extended infinitely. A particular entry is found by adding the two numbers that are above and on either side of the element. Note: The numbers which make up Pascal's triangle are called binomial coefficients.


		 Pascal's Triangle


Note that the sum of any two adjacent elements in a row can be found between them on the next row. Each row begins and ends with 1.

		 

		[image: image176.png]
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