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Pick K objects in N ways is  KN

All possibilities. Order is important. With repetitions.


k < n or k >= n
Ex: Pick all possible pairs with elements on 2 positions from {a,b,c} are kn = 32 = 9:

{(a,a),(a,b),(a,c),(b,a),(b,b),(b,c),(c,a),(c,b),(c,c)}

Permutations of n objects in k places.
P(n,k)
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Order is important. NO repetitions.
k ( n
Ex: 
Pick 2 objects from L={a,b,c} in order ( P(3,2)= 
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R = {(a,b),(a,c),(b,a),(b,c),(c,a),(c,b)}
Ex: In how many ways you can choose from a group of 4 persons a president and a vice-president:

L = {a,b,c,d} R={(a,b),(a,c),(a,d),(b,a),(b,c),(b,d),(c,a),(c,b),(c,d),(d,a),(d,b),(d,c)}

Apply 
P(n,k) = 
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Permutations of n objects.
P(n)= n!


Order is important. NO repetitions.
(k = n) in P(n,k)

Ex: Permute all objects in L={a,b,c}(n=3 and  3! = 6 ): {(a,b,c),(a,c,b),(b,a,c),(b,c,a),(c,a,b),(c,b,a)}


Combinations C(n,k) 
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PASCAL's triangle
In how many ways you can pick k objects from n  objects = C(n,k). (k <= n)


Order is not important.
NO repetitions.
Ex: 
Pick all the groups of  k=2 elements from L = {a, b, c} (is C(3,2)=6):
Result= {{a, b},{a, c},{b, c}} Apply 
C(3,2) = 
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Ex: The Committee problem. How many committees of 2 you can choose from a group of 4 persons L = {a,b,c,d}. Rezult= {{a,b}, {a,c}, {a,d}, {b,c}, {b,d}, {c,d}}
 
C(n,k) 
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Pascal’s (1623-1662) triangle:     

 1  1







1  2 1






           1 3  3 1






          1 4 6 4 1

(x + y)n = xn + C(n,1) xn-1 y  + C(n,2) xn-2 y2 + C(n,3) xn-3 y3    … + C(n,n-1)x yn-1  + yn
Ex. n=5

(x + y)5 = x5 + C(5,1) x4 y  + C(5,2) x3 y1 + C(5,3) x2 y3  + C(5,4)x y4  + y5
Generalized Permutations and Combinations



Combinations C(n+k-1,k) 
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In how many ways you can pick k objects from n  types of objects = C(n+k-1,k). 

The number of objects of each types is ≥ k.

Ex: How many solutions (in Z+)  has the following equation:

x1 + x2 + x3 = 4
k = 4 (you pick 4 of 1’s) and distribute them in n=3 (boxes are x1 , x2 , x3) that is C(6,4)= 15 
R={(0,0,4),(0,4,0),(4,0,0),(0,1,3),(0,3,1),(1,0,3),(3,0,1),(3,1,0),(0,3,1)(0,2,2),(2,2,0),(2,0,2),(1,2,1),(2,1,1),(1,1,2)}
Ex: In how many you can make a bowl of 4 fruits (k=4) if there are 3  types of fruits: C(3+4-1,4).
Permutations of n objects with n1 objects of type 1, n2 of type 2 , .. nk of type k 
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Ex: How many different strings can be made by rendering the letters of the word  SUCCESS?
 Letters are S(3), C(2), U(1),E(1) total is n = 7, types of letters k=4

Result
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 EMBED Equation.3  [image: image13.wmf]!
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Distribute n different objects in k different boxes (box k has nk objects) 
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Ex: How many ways you can distribute 5 cards to 4 players from a deck (52 cards)?

Result
[image: image16.wmf]!

32

!*

5

!*

5

!*

5

!*

5

!

52

=


_1101190979.unknown

_1101193328.unknown

_1101194334.unknown

_1101193280.unknown

_1101191242.unknown

_1101192962.unknown

_1101181474.unknown

_1101181490.unknown

_1101189514.unknown

_1101180648.unknown

_1101181428.unknown

_1101180568.unknown

