
Combinations
-

Challenge Problems : What value of k will make
PCH , K) the biggest(smelliest?

Biggest : P(11,11) = 11.10.19 - 8.7 - - - - z - l
P (11,10) =

Smallest :: P ( 11,2) = It . 10
Pl 11 , 1) = It
pfll , O) = I pfn , k) = n (n - 1) In-27 --

pflt.237-H-lo-o.tpc.es#T



Combinations : Subset of given set without regard to
arrangement

Same as permutations but orderdoesnitme.lt
Natation : Ccn , k) =

"
combinations of n things taken k
at a time "

=
"

n choose K
"

= # ways to
choose k elements

from an n- elements set

Example : ((3,2) z-element

× { aib.CZ#ss { a. b }
3 { a.4

{ bic}



Question :Which is bigger : or Chik) ?

Different-7 { a ' b} {a , b} Same
perms Is { b , a} comb

Formula for Ccn , k) :
Example : 410,3)
i) count all permutation of 10 things taken 3 at a time

P( 10,3) = lot
7!



ii) How much did we overcount by?
{AIB , C.DIE, . - - , J}

A.B ,
C

A. Cc B\ overcounted by
BIA ' C-→qA , B ,C } factor of 6=3 !
Becca -7
C, A , B-3
Cc B , A
-7

\ C(10 , 3)
=

PHO , 3)

e-

7.
=

-

- no

-Ingmar , chief "I÷=I÷÷=n÷nC



special cases : an . D=
.

=

, i. in
= n

T

((n ,o) =I = I
0! n !

c.( n , n) = I = n?o÷



Example : Making aTik Tok dance . All dances use
same 8 dance moves

a) How many ways
to choose 4 dance moves to put in

dance? (Not ordering them yet)
8!

478-4)!
= 4.814)
z

= GO

b) How many ways to choose airdorder 4 moves into
a dance?

,pyg=8=l68



Example : Lunch time Ars Az→ Az
• 4 meat

:{JYg{Choices tuts Types Jesser,

How many can
make a meal of 2meets, 2veggies,

4 desserts ?

# such meets -f#ways to choose meets) Xf#TIKI tagged
x (#ways to choose desserts)

= ( (4. 2) XC (6,2) x ( (5,4 )
= 450



Binomial Theorem : The

(Ny)
"

= (xtylxty) = ×2t2xytyZ
Toefficent

lay)3= X't 3x2yt3×yz+y3
of x'y

*↳

"

i::÷÷÷÷÷÷÷÷÷:*:*
. iii:

""

x'y
How many X

>

y's show up in the expansion ?

( (4x Itpick one to contribute if
←
4 terms to choose from



cxxyt-lx4-E.xyttexyi-4xyi-sy.iqq r p

( (4,0) 04,1) 4412) 44,3) 44,4)

In general ,
(xtyY-ccn.olxh-ccn.lt/n-tytCln.z)xn-Zy2t--tcCn,n-Dxyn-t-C(n.n)y"


