
MAT330/681 Lecture 1 1/31/2022

• Introduction
,

Course syllabus, Q&A

• Motivating problems

Trveandralseposite.ve#Versiou1:-• the probability of having diabetes is
1%

• If someone has diabetes
,

there is a 90%

prob . they test positive
• If someone does not have diabetes , the

prob . they nevertheless test positive is 9%
" false positives "

• Someone tests positive .

What is the prob .

they have diabetes?

Most frequent answer among
M.D

.
's : 80%1--904

Versions : • 1-0 in every ↳ people have diabetes 1%

• Of these do
,

9 wide test positive
""

• Of the 9-90 without diabetes, about

-89 wild meter theless test positive .
• Someone tests positive .

What is the prob .

true they have diabetes?
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"

Basic Principle of Counting
"

Experiment 1 : me outcomes

}
Collection of outcomes

for all experiments
Experiment 2 : U2 outcomes

has a total of
:

Experiment K : nh, ④vtcomes My . Mz - - -
- - Uh,

possible outcomes
.
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Basiccounting

Lehman 's cafeteria has the following lunch choices

3 options 5 optionsofa &°Ñ"② ofdrinn①of protein

How
many possible meals can be chosen ?

-3 2-I -30 meals .

"

Basic Principle of Counting
"

Experiment 1 : M1 outcomes Collection of outcomes

} for all experiments
Experiment 2 : U2 outcomes

has a total of
:

Experiment K : nh, ④vtcomes My .Mz - - -
- - Uh,

possible outcomes
.
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Letters

"

Experiment
"

letter : 26 outcomes
"

Experiment
"

digit : 10 outcomes

total = 263.104=175,760,000



Permutations:
"

In how
many ways can you

reshuffle on objects ?
"
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Total number of permutations:
n objects
na of them are alike n!-
nz of them are alike

na ! nz ! - - - nx !

× of them are alike



Combinations:
"

In how
many ways

can you
choose

K objects from n possible objects,
in no particular order ?

"

If the order

matters
In-27

End ¥ - - -
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•

Kth choice

= n.cn -D . - . - In -Kt1)=Y÷,
If the order
does not matter: n(n-Dj;h-k = Idid!k!

# of orders in →

which the choices
take place

←
read this as

"

m choose K
"

(1) :=I binomial coefficient
K ! In - K) !

(4) = =2÷=E2 ! 2 !



EI: Suppose you
have 10 almonds and

5 cashew nuts in a bowl .

In how
many ways can you pick

them up 1 by d to eat ?

15 nuts
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