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. Suppose 30 students are in a

classroom and have identical phones .

The professor
collects all the phonies from students and places

them in a common bucket . At the end of
class , each student pocks one phone from the

bucket . what is the probability that none of

the students picks their own phone ?



Answer: p = I 36.7% as n→ a
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Qi Lehman's cafeteria has the following lunch options
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How many possible meals are there in total ?
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More generally :
"

Basic Principle of Counting
"

Experiment 1 : ne outcomes
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Experiment 1 , -7 : 26 letter total :

Experiments 4
, -7 : Io numbers } 26? 104=175,760, ooo



Permutations FaI n!=n(n-1) In-2) - - - t ( O ! =L by convention)
- NEIN

there are n ! ways of reshuffling n objects .

• ABC n=3 objects (distinct)
- --

←
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IBEEA-C.EE#f3!=6 permutationsEEEEEA.EE#.
• MATH n- 4 objects → 41=4.3-2.1--24 permutations

(distinct)
• MAIGRET n- 4 objects 41

m¥⑦ ( 2 of them are dike) 27=221--12 permutations

#-) double counted 6 !

• PEPPER n -- 6 objects ⇒
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( 3 of them are alike - P )
( 2 of them are alike - E)

= 6I÷6£7
P
. P2P, Es Ea

PEPPRE

(ftp.??RE)vsPEPPREfpPeEIPpPpREE)m> PEPPRE
31=6 redundancy

21=2 redundancy
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n objects Total number of permutations :

na of them are alike
n
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uz of them are alike I
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111=3*6,800 instead :
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11 ! It
.

do
. 9.487.6

- =

I
= 83,160

5! 21.2 ! K

E. In how many ways can the letters in the

word OPTICAL be permuted such that all the

vowels are kept together ?
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TAMP CL n'=3 objects within the combo
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combo - letter "



A-i 5 ! • 3 ! = 120.6=72%7
Combinations :
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Ii From n objects , we want to choose K in

no particular order
.
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nln-hln-zfg-ln.tt#=nCn-Hln-z),..-Cn-ktD-.(n-k)(n-htD---I
• (n-K) (n-K- 1) - -- I
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say:
"

n choose K
"

=
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Def: Ck) = µn¥g, is called a binomialcoef-f.int



I: Suppose you
have to blueberries and 7 raspberries

in a bowl
.

In how many ways can you eat

these 17 berries one by one?
I L
R B R B choose 7 of the 17
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