Finite Ch 7 notes

7.2:  Sets hwk: p364 #1,7,11,13,19,23,27,31, 35,39,43,47,51,73,77,83,87,93

Read 4 short paragraphs under Set Properties and Set Notation on page 360.

Do Matched Problem 1.  Let G be the set of all numbers such that x2=9.

A) Denote G by the rule method.

B) Denote G by the listing method.

C) Indicate whether the following are true or false: 
[image: image51.png]



Do Matched Problem 3.  List all the subsets of the set {1,2}.

Read 3 definitions (union, intersection, complement) in blue boxes on page 362.  Also go over disjoint, universal set U and look at Figures 1-4. 

Do Matched Problem 4 
If R={1,2,3,4}, S={1,3,5,7}, T={2,4}, and U={1,2,3,4,5,6,7,8,9}, find

A) R(S



B) R(S

C) S(T



D) S’

Ex 1 

B=# of students in band=200

F=# of students in football=100

n(B(F)=# of students in both band and football=10

U=# of students at JFK=2450

How many people in either band or football?
                   How many people are in neither band nor football?
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F' and B' can also be written as

(FUB)'

Venn diagram

U=2450

F' and B'=2160

B and F=10

F and B'=90

B and F'=190


7.3:  Basic counting principles hwk p372 #53,55,63,65,2,5,6,8,15,18,22,23,25,29,30,37,39 (in this order) 

Refer to Kennedy Band/Football example again.  How many people in Band or Football?

n(B(F)=290=200+100-10

                     =n(B)+n(F)-n(B(F).

This is called the Addition Principle:  n(A(B)=n(A)+n(B)-n(A(B).

If A and B are disjoint, then n(A(B)=n(A)+n(B).  [since n(A(B)=(]

n(A(B(C)=n(A)+n(B)+n(C)-n(A(B)-n(A(C)-n(B(C)+n(A(B(C).
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Multiplication Principle:

Ex1  Jackets-S, M, L, XL; green, yellow.  How many different jacket outcomes? 

So, n1 # of outcomes for first choice

      n2 # of outcomes for second choice


.


.


.

then in general the # outcomes for an event is n1(n2(n3(
(((
(nn for an event with n choices.

Ex2  How many 3 digit code words are available using first 8 letters of the alphabet?

a) No letters repeated
b) Letters repeated
c) Adjacent letters not alike

7.4:  Permutations and combinations
One day hwk:  p385#3,5,9,13,14,19,23-41odds,51-55 odds, 61-65 odds
7.4 day 1 p385#3,5,9,13,14,19,23,25-33odds
7.4 day 2 p385#37-42,51-55,60-66evens

Factorials:  

n!=n(n-1)(n-2) (
(((
((4)(3)(2)(1)

0!=1

n!=n(n-1)!

Ex1  Compute:  

A)  5!



B)  
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Permutation:  arrangement of distinct objects into a specific order (order matters).

Ex2  How many ways to arrange first, second, third, and fourth place for 4 people?

Pn,n=nPn=# of ways to arrange n things using all n is n!

Permutation of n objects taken r at a time= Pn,r=nPr=
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Ex3 Given the set {A,B,C}, how many permutations are there of this set of 3 objects taken 2 at a time?

Combination:  # of ways to arrange objects when order does NOT matter.

Ex4  Find the # of ways to make dinner with chicken, shrimp, tomato, okra, bread using any 3 items.

Cn,r=nCr=
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where the r! in the denominator is the # of repeats.

Back to dinner example:  

Ex5 a)  From 10 people, how many different ways can we choose President, Vice President, and Secretary?
b) A subcommittee of 3?
________Review for quiz thru 7.4. Ch 7 rev p388#7,9,17-23odds, 39-45odds,47,62,64
________Quiz 7.4 (includes mistakes from ch1-2 test).

8.1 notes:  Sample spaces, events, and probability 

hwk: p403#1,3,7,11,15, 19,21,29,33,37,45,53,57,71,79,83,89,93

Sample space:  a set of outcomes of an experiment in such a way that in each trial of the experiment, one and only one of the outcomes in the set will occur.

Ex1 Roll a die

Event:  any subset of S.

Back to the roll a die, an event could be the outcomes that are even numbers.

E={2,4,6}

Ex2 Flipping 2 coins (or one coin twice)

Ex3 a)  Show sample space for 2 dice events.

b) Find the event with sum of 5.

c) Find the event with a sum that is a prime number greater than 7 turns up.

P(ei) is the notation for probability of event i.

Probability is always between 0 and 1:  

0( P(ei) (1.
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If S=(e1,e2,…,en}, then P(e1)+P(e2)+…+P(en)=1 since the sum of probabilities of all events in sample space equals one.

Ex4 Back to the 2 coin example.  Find:

a) Probability of getting 2 heads
b) Probability of getting one head
c) Probability of getting no heads

Ex5  We have 5 balls in a bag numbered 1 through 5 and all the balls are equally likely.  Find the probability of getting an odd number.

P(E) if equally likely:  P(E)= 
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Ex6 Draw 5 cards from a standard deck of 52 cards without replacement.  What is the probability of getting 5 spades?

8.2 notes:  Union, intersection, and complement of events; odds 

8.2 day 1 p415#3,5,9,11,15,19,21,27,31,43,47,55,57,73,75,77

8.2 day 2-finish day 1 assignment and Ch 7 rev p388#7,9,17-23odds, 39-45odds, 47,62,64
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Ex1 Let A be the event of rolling an odd number and let B be the event of rolling an number divisible by 3.
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Find:  
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 then what is P(E) in terms of A, B?
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Mutually exclusive means sets are disjoint, so there is nothing both sets have in common.  Since 
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Ex2 Rolling 2 dice.

Let A be the event of rolling a sum of 7:  
A={

Let B be the event of rolling a sum of 11: 
B={

Since these 2 sets are mutually exclusive, then 
[image: image21.wmf]
Ex3  Let A be both dice the same: 

A={

Let B be sum less than 5:  

B={

These 2 set are not mutually exclusive:  
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Complement of an event:

[image: image23.wmf]E'

E

S



[image: image24.wmf]S

E

E

E

E

=

È

=

Ç

'

'

f



[image: image25.wmf],

1

)

'

(

)

(

)

(

=

+

=

E

P

E

P

S

P

 so 
[image: image26.wmf]).

'

(

1

)

(

E

P

E

P

-

=


Ex4 A shipment of 45 precision parts, including 9 that are defective is sent to an assembly plant.  The quality control division selects 10 samples at random to test and rejects all if one or more in the sample are defective.  What is the probability of rejection?

 If odds for E are 
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Odds against E
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Ex5  Find the odds for rolling a 4 and odds against rolling a 4 on a standard die.

Odds for rolling a 4:  
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Or:  P(rolling a 4)= 
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so a=1 and b=5 and odds for rolling a 4 is 
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Odds against rolling a 4:  
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_________Ch 7 rev p388#7,9,17-23odds, 39-45odds, 47,62,64
_________Quiz thru 8.2.

8.3 notes:  Conditional probability, intersection, and independence hwk:  

p429#13-19odds,21,25,29,31,37,39,49,61,65

Ex 1  A=adult has lung cancer

B=adult is a heavy smoker

P(A|B)=probability an adult having lung cancer given that s/he is a heavy smoker.

100 people were surveyed and n(A)=10, n(B)=20, 
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a) Find the chance of lung cancer.
b) Find the chance of heavy smoker.
c) Find the chance lung cancer given s/he is a heavy smoker.
Ex 2  Roll a die.

a) What is the probability of getting a prime number?
b) What is the probability of getting an odd number?
c) What is the probability of getting a prime number given that it’s an odd number?

Ex 3

	
	
	A
	A’
	

	
	
	Accident
	No accident
	Total

	R
	Rain
	0.025
	0.335
	0.360

	R’
	No rain
	0.015
	0.625
	0.640

	
	Total
	0.040
	0.960
	1.000


a) Find the probability of an accident, rain or no rain.
b) Find the probability of an accident and rain.
c) Find the probability of an accident given rain.
d) Find the probability of an accident given no rain.
Ex4  3 black and 2 white balls, all equally likely in a container.  Find the probability of drawing a white ball on the second draw, without replacement.

Make a probability tree diagram:

P(W on second draw)=P(BW)+P(WW)= 
Independent events:  
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So if A and B are independent, then 
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Summary:

2 ways to verify independence:  

1)  
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2)  P(A|B)=P(A).

To check for mutual exclusiveness:  
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(

)

(

)

(

B

P

A

P

B

A

P

+

=

È


[image: image42.wmf]B

A


Ex5  Toss a coin twice.  Is the probability of getting head on the first and second toss independent?[image: image43.wmf]T2=(T1,T2)
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A=head on first toss, B=head on second toss

P(A)=1/2, P(B)=1/2

P(A ( B)=P(HH)= 
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Since 
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, this verifies independence.

8.4 (2 days):  Bayes’ Formula hwk:  p437#3,9,13,17.21,27.29,31,37,41,51,55

Ex1  There is a standard die and 2 urns.  Urn 1 has 3 black and 2 white balls, and Urn 2 has 1 black and 3 white balls.  

Die is rolled.  If 1 or 2, then pick from Urn 1.  Otherwise, pick from Urn 2.  If the ball drawn is black, what is the probability that it came from Urn 1?

Old way using conditional probability:  
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Or we can also think of it in terms of 

Bayes’ Formula:


[image: image47.wmf]
Ex2  Turberculosis screening

T=TB, T’=no TB, S=test says TB, 

S’=test says no TB

0.08 have TB, 0.92 have no TB, a new test detects 96% of the time when someone has TB and 2% of the time when someone does not have TB

Find P(T|S).

We are looking for the probability that someone has TB given the new test says they have TB=P(T|S)

Ex3  Apple subcontracted the production of 1000 iphones to 3 plants.

Plant A made 350 and has 5% defect.

Plant B made 250 and has 3% defect.

Plant C made 400 and has 7% defect.

If an iphone is found to be defective, what is the probability it came from plant A?

8.5 (2 days?):  Random variables, probability distributions, and expected values 

Random variable:  a function that assigns a numerical value to each simple event in a sample space S.  X is a random variable.

Ex1  Flip 3 coins.

S={HHH,HHT,HTH,THH,THT,TTH,HTT,TTT}
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If we want to know how many head occurred:  0,1,2,3, then we can define X as the number of heads.  X(e1)=0, X(e2)=1, X(e3)=2, X(e4)=3.

Probability distribution of X:  P(x)=P(X=x)
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Expected value of a random variable

If we flipped 3 coins multiple times, how many heads would we expect?

E(X)=0(1/8)+1(3/8)+2(3/8)+3(1/8)

=12/8=1.5 heads (over the long run).

In general, E(X)=x1p1+x2p2+…+xnpn.

Ex2  What is the expected value on the sum of 2 dice?

S={2,3,4,5,6,7,8,9,10,11,12}

Green Die

	a)

Yellow Die
	
	1
	2
	3
	4
	5
	6

	
	1
	(1,1)=2
	(1,2)=3
	(1,3)=4
	(1,4)=5
	(1,5)=6
	(1,6)=7

	
	2
	(2,1)=3
	(2,2)=4
	(2,3)=5
	(2,4)=6
	(2,5)=7
	(2,6)=8

	
	3
	(3,1)=4
	(3,2)=5
	(3,3)=6
	(3,4)=7
	(3,5)=8
	(3,6)=9

	
	4
	(4,1)=5
	(4,2)=6
	(4,3)=7
	(4,4)=8
	(4,5)=9
	(4,6)=10

	
	5
	(5,1)=6
	(5,2)=7
	(5,3)=8
	(5,4)=9
	(5,5)=10
	(5,6)=11

	
	6
	(6,1)=7
	(6,2)=8
	(6,3)=9
	(6,4)=10
	(6,5)=11
	(6,6)=12


E(X)=2(1/36)+3(2/36)+4(3/36)+5(4/36)

+6(5/36)+7(6/36)+8(5/36)+9(4/36)

+10(3/36)+11(2/36)+12(1/36)

=2/36+6/36+12/36+20/36+30/36+42/36

+40/36+36/36+30/36+22/36+12/36

=252/36=7

Ex3  A spinner is numbered 0 through 5 and each of the 6 numbers is equally likely.  You bet $1 on a certain number.  If it comes up, you get $4, otherwise, you lose your bet.  What is the expected value of this game?

	Outcomes
	Value
	Probability

	
	
	

	
	
	


E(X)=
 Ex4  A bag has one of each of the following bills in it:  $1, $5, $10, $20, $100.  You pay $20 to reach into the bag.  What is the expected value?

	Outcomes
	Value
	Probability

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


E(X)=

Over the long run if you play this game over and over again, you would expect to win $7.20 per game.

A game is considered fair if E(X)=0.

If I had plenty of money that I wouldn’t mind losing, then I would still NOT play the spinner game (since E(X)<0, it’s unfair to me), but I would play the cash game (since E(X)>0).

______If 8.5 notes in one day, then 8.5 hwk:  p446#1,5,7,13,17,23,37  


______ If 8.5 notes in two days, then assign chapter reviews first before 8.5:  Ch 8 rev p450#1-31odds, 59-61,67,69, Ch 7 rev p388#8,10,18-24evens, 38-46 evens, 61,63 and assign Project (choice of Pizza or Keno, due T 10/14)

______ Group quiz thru Ch 8

______Correct group quiz
______ Individual test thru Ch 8

Period 1 Finite

The fast food chain, Kennedy’s Pizza, is running a competition.  You obtain a card which has 12 circles covered up and you can scratch off up to four circles.  You win if 3 or more Leprechauns are revealed but lose if 2 or more Centurions are revealed.  If you win you can then scratch off one of the three prize squares to show what you have won.

[image: image1.wmf]
One of the cards is shown here with all the circles and all the squares revealed.  Kennedy’s Pizza want the game to be both fun to play and relatively easy to win.  Here we find out your chance of winning if the Leprechauns and Centurions are always in the ratio 2:1.
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1)  If all the circles are now covered up, on your first choice what is the probability of revealing:

a. A Leprechaun



b.  A Centurion

2) What is the probability of revealing (a) a Leprechaun   (b) a Centurion on your second turn, if you revealed a Leprechaun on your first turn.

3) Draw a tree diagram that shows all the possible outcomes for scratching off 4 of the circles.  On the diagram make sure you label the probability of each branch of the tree.

4) Show the probability of each possible way a person might win the game.  For example one might win by getting a Leprechaun, a Leprechaun, a Centurion, then a Leprechaun.

5) Find the probability of winning.

6) If the prizes are worth $155, $55 and $5, what should a person pay to play this game for it to be a fair game?

7) Repeat steps 1 through 6 if there are:

a.  3 Leprechauns and 9 Centurions

b.  7 Leprechauns and 5 Centurions

Please answer each question in complete sentences with clear explanations of how you obtained each answer.  Your report should be typed and presented neatly and clearly.  This assignment is worth ___________ points and will be due on __________________.

Keno Pick 9

Background:
To play Keno, think of bingo mixed with the lottery.  The idea is that you pick a set number of numbers in the beginning, for example if you are playing pick 9, you would pick out 9 numbers.  The numbers are chosen from 1-80.  Then the house will pick 20 numbers (normally by picking numbered balls from a spinning basket, again the numbers are chosen from 1-80).  Then depending on how many of your numbers match the houses numbers you win money.  Here is your pay out table which depends on how much you paid to begin with:

	
	$2 pays
	$5 pays
	$10 pays

	5
	6.00
	15.00
	30.00

	6
	88.00
	220.00
	440.00

	7
	600.00
	1,500.00
	3,000.00

	8
	8,000.00
	20,000.00
	40,000.00

	9
	60,000.00
	150,000.00
	200,000.00


Your job:  Please type your project.  Include an explanation of how you solved each part, this should be done in complete sentences!

1) What is the probability that none of your numbers are picked by the house?

2) Calculate the probability of getting each of the possible number picks shown above.

3) Calculate the expected value for each amount of money a player might play.

Please answer each question in complete sentences with clear explanations of how you obtained each answer.  Your report should be typed and presented neatly and clearly.  This assignment is worth ___________ points and will be due on __________________.

Choose either the Pizza Project or Keno Pick 9.

You will submit your report to turnitin.com, class ID: 8586404, password:  infinity 

You will receive a digital receipt containing a paper ID both on screen and in e-mail for every successful submission. Write down this paper ID on your hardcopy above your name.  If you do not receive a digital receipt for a submission, the submission was not successful and you will need to resubmit.

Remember the IRISH way! I stands for Integrity.  You may discuss this project orally with your classmates, but all written/typed work must be entirely your own.  You may NOT share by saying I will type # 1-3 and you will type #4-7, then we will put them together.  Plagiarism/copying in part or whole will result in a zero on this assignment and as a referral to your assistant principal (which goes into your permanent record) as well as other consequences for all parties involved.

The investigation will be due on Tuesday, 10/14.  Even if you are absent, make sure it gets turned in by 7:50 am to turnitin.com and a hardcopy to me by the beginning of period 1!
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