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August 22
, Friday Homework

probability is a function from the sample space s 1. Prove PCA) El FACS

to the real numbers.

P : S = R proof :

- Since A CS
, P(A) = P(s) = 1

.

the function must satisfy3 properties/axioms.
2. Prove P(AUB) = P(A) + P(B) - P(A1B)

↓

1. P(z) = 0 VECS addition rule

a
.

P(S) = 1 some outcome occurs proof : ⑮
3. If ElF = 0 , Men P(EUF) = P(E) + P(F) - AVB = AU (B-A) [at Ah B

↓ EYor F P(AVB) = P(A) + PCB-A) &additivity on disjoint sets]
mutually exclusive

countable additivity
- B = (B - A)v(A1B) [disjointT partition of

P(B) = PCB- A) + P(AnB) [additivity on disjoint sets]

- P(B-A) = P(B) - p(1B) & solve for PCB-A)]

thm : p(A)) = 1 - P(A) - Thus
, PLAUB) = P(A) + P(B) - PCALB) [substituts]

1

proof:

- S = AUA' and A 1A) = &
-

1 = P(S) = P(AUA))

= P(A) + P(A))

1 - P(A) = P(A))is

thm: P(Q) = 0

proof :

- O = S
- P(0) = 1 - P(s) = 1- 1 = 0 i

thm : If A <B
, then P(A) = P(B) B

A

proof :

- P(B) = P(Au(A'nB)
=

P(A) + P(A'B) since A 1(A'nB) = 0
=

P(A) since p(A)' B) = 8
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August 25
, Monday Homework

Enumeration 1
.
2- 6 winema

-----

the fundamental counting principle says it one event -case :30 Y 10x2 = 20//
↓

can occur in m ways and a second can occur in
-

case 3 : 3-2 =) (2) = 6

appliestobo

is

n ways ,
the the total number of possibilities is man ways.

note : this only applies for independent events .
1. 2- 10 prove (2) = (Y ) + (= i)

permutation : npK = in ! = nck .

E ! proof : Wis Mill + (i) = er = (r)
Y

ordered ordering

combination : n (K = (n)=ik!
-

Ell↓
non-ordered

binomial coefficients : (a+b)r = (i)a

· (2)
I

white

↑ Grest

1. 2- 16

P(t)=a)

P(t)=
(()((

b) (2)



/

August 27
, Wednesday Nursing Non-nursing Total

Males 94 1184 1198
all other guests Females 725 1682 2407

X ↑
7x8 ! 819 2786 360S

X ↓

second

distinguishable permutations :
·

-

the number of ways to arrange n things
where there are my of the first sort

, he conditional probability : -> dependent "withouttmen "
"

of the second and so on , is P(A1B)
n ! P(AIB) = P(B) , 4(B) + 0

Mana !... Mr !

A B
↓ Az

B

P(A' (B)
how many ways to arrange BANANA .
, ↓

1- P(A(B)

- total letters

At XNs roblema fair dice

- A = sum isodd

- B = sum is 3

· (5 , 4)
- Find P(B/A)

# nowmanywasfroma up ?
solution :

~ A = Esum = 3
,

3
, 7 ,

9
,

113

A ⑨ ways:, ,, ,
(0 , 0) - IAl = 18

- In general ,
from (a ,b) to Gly) - IB1 = 4 ->t or

-

1A1 Bl = 4

(3) or (3) P(A(B) #

since once you choose cory ,
the

- P(B(A) = P(A) =

181/
other is fixed .

-

Inmis case (4) = (3) =

1261/ fact : PCA1B) is a probability function on B.

P(AB)
stars and bars 1. P(A(B) = P(B) = 0
-

when : distributing identical objects into distinct categories
-

examples : dise -> rolls
,

sweets -> flavors 2
.

P(BIB) = PC 1
- formula :

& n = identical objects ↑ ((A , VA2) n B)
(Mk = distinct categories 3. P)(A , VAz)(B) = P(B)

A , UA =0(/P((AinBu(AznB))
- > arrangeG

as

= P(B)
↓ their subsets are disjoint

- > choosepositioneas -
↓

= P(A , (B) + P(Az(B)1
(5)
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multiplication rule :

-

the probability that two events A and is both occur in

sequence is given by

P(A(B) = p(B) P(A)B)

problem : draw two kings without replacement

solution :

- P(G Kings) = PC1 King)
- Parking) 1st King)

↳
= 52 · 510804S

problem: draw cards from a deck without replacement ,

stop when you draw 3rd spade.
- Find P(6 araws) .

solution :

- A = 2 spades in
t

g draws

- B = last draw is a spade

spades = (3) (39) -> non-spades

- P(A) = (3)
11

- P(BIA) = 47



 

                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 

MATH 390 HW-Christopher Zimbizi - August 29

1 . 3- 7 e) Prove , givena balls , 4 Cat least 1 match) is

-

A = both balls are orange P(A , UAzU ...UAn]
- B : at least one ball is orange

= 1-++...+
- P(A/B)=AMB) = since when both are orange ,

at last one is orangea
= 1-(- +-+... +

first ball

↑
- First , number of ways to choose a balls such that at least one is orange. proof : derangements : D(n) = n- 1 [D(n- 1 + p(n- 2)]

↓ ↓
1. choose a balls : (2) = 6

-

PCA , VAzU... VAn) = Plat least I match n-1 ball n-2 ball

problem problem
n . find ways toyet both blue : (3) =/ = 1 - P(no matches)

3. subtract : 6-1 = 3
- The number of assignments with no matches is the number of derangements

- Now , ways to get both balls = (2) =

1 of n itms
,

In given by

: n = n ! (1 - i+ - a +...+
- Thus , P(A1B)=A

- Since there are n total assignments
P

pro matches= = 1 -+-+...
- Thus

, -
1 .

3-9 Plat past Imatehl = 1-11-+-...
ways To

(a) P(Ai) = draw ball ; on turn : ① =-E-...
ways to draw 4 balls ↓

----

um
- fit [1,2 ,3 , 43 3 !
-

There's only 1 way to place i in position i im-liThere are 31 ways to arrange the remaining 3 balls in the 3 positions,
- There are 4! No, arrange all a bal ,on looks like tree faylar series for e When x = -1.

- Thus PLAi) = /l so

lim = 1-e = 1-E
n>0

(b) PCAinAj) = , it ; ① ⑪
↓*
-

1. 3- 15

- Fit E,9 ,3 , 43 2 !

- There's only 1 way to place i and ; intheir respective positions P DeThere are 31 ways to arrange the remaining I balls in the 2 positions,
- There are 4: to arrange all 4 balls.

- Thus PCAinAj)= / ↑ (same color) = P(aR) + P(RB3)

= [P(R1) · P(R2)] + [P(B1) · PLB2)]
151

= (a) +(+a)

a) P(AinAjnAk)= , itj
,

i = k
, j = k ① ⑪ ↳
*I (S) (1Sx + 135) = 300 (8x+ 63)

- Fit E,9 ,3 , 43 I' 27657) - 2400x = 18900 - 20385

- There's onlyI way to place i , junal intheir respective positions : 1397) = 1485

There is ! way to arrange the remaining ball in its position . : x = 11 /l
- There are 4: to arrange all 4 balls.

- Thus PCAinAj) :/

d) ↑ (at least 1 match) = P(A , UAzUAzUAu) = 1 - ct + ! -!
-

Applying the principle of inclusion exclusion, we get PCA , UAzVAzVAyl

= [SP(A)-SPCA1Aj) + SPCAinAinAk)-SPCAVAzVAUA4)]
- substituting the probabilities

PCA , VAzUsVAul =[() · ]- (e) [] +(()](i)ii]
= 1 - 2 + T - 24
=

I -+ -! B
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September 1
, Monday mutual independence :

- tree events A ,
B

,
and C are mutually indepent if

independence : they are pairwise independent and

- Two events are independent if P(A1B1C) =

P(AnB) = P(A) . P(B)

- Equivalently,

P(A(B) = P(A) if P(B) = O

P(B(A) = P(B) if P(A) =

problem : is the result dependent on the treatment ?

drug placebo

improvement 39 25 64

no change 34 78 124

93 9 S 188

solution :

- P(p)

=P(1)=
- P(D11) =

-
PCDP(:

- P(Dn1) = P(D)P() i

fact : if AG B are independent , so are A 3 B!.

AlbB

proof : A'G Bl

- Given P(A1B) = P(A) . P(B)
- WWTS P(An BY = P(A) . P(B)

- LHS = PCAnBl = P(A)PCBIA) [Multiplication
= P(A)[1 - P(B(+17] [complements]
= PLA) (l-p(B)] [independence]

= P(A) - P(A)P(B)
= P(A) [1- P(B)]

= P(A)P(B) B

problem : two coins are flipped
- A : flipT = H

- B : flip G : H

-

C : flip132
= HH or iT

show that these events are pairwise independent but that

P(A) P(B)P(c) = P(AeBrC)

solution :

- P(A) = P(B) = p(c) = E
- P(A(B) = P(A(x) = P(Br) = I
- P(ARB) = P(A)P(B)
- PCAMB1C) = I but P(A)p(B)p(c) = E



 

                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 

MATH 390 HW-Christopher Zimbizi - September 3

1
. 4 - 3 1

. 4-16

- Given : P(A) = 0
.
8 - Given :

P(B) = 0 . 5 ⑳
PLAUB)= 0.

9

- If A & B are independent ,
P(A1B) = P(A) · P(B) (a) Since we have replacement ,

P(WIN) = 5
,

PCLOSE) = 5

- P(AVB) = P(A) + P(B) - P(A(B) - P(1st round win) = "

P(A1B) = P(A) + P(B) - P(AVB) rounds round 2

= 0 . 8 + 0 .5-0 .
9

- p(2nd round win)==
= 0

. 4

- P(A) . P(B) = 0
.

0 - 0 . 5
round1 round 2 round 3

= 0
.
4. --

- Thus , A G B are independent.

- ↑(3 round win)=G=!

initial term

&
↑

- p = j + 5 . () + 5 . (5)" +
... ↑ & ar=r ; Ir

↓
= 5(1 + (2 + (54 + ... ) geometric sum common ratio

%

(b) acing first means you have 3 draws : 1
,

335 .

win
.

-youdrawW=
= 5 + 5+5 OR 3x5 = 5 = 60 %
= 3 ↓ ↓

p(WiN)= 68%. # of

ways to win
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September 3
, Wednesday In our example with B = "16-99"

,
find P(BIA)

.

- P(B(A) = P(B) - P(A1B) = (. 10)) . 05) = 0. 179 = 17 . 9 %
Age of Probability Of Fraction of Company's P(A) ( . 028)
Driver Accident Insured Drivers B

16 - 25 0 . OS 0 .18

26 - 58 0.02 O
. SS

5) - 65 0 . 03 0 .20 example : prevalence
↓

66 - 98 0 .04 0 . 15 - A rare disease exists in 0 out of every 100, 000 people.
-

A new test has a false negative rate of 9. 5 % and

- What is (Accident)? a false positive rate of 0 .9 %.
↓

A - You test positive .

- P(A) = P[(+ +B,) v(A1Bz)V(AUB3)V(AVBu)] - What is the probability you have it.

age 16-25 tage 20-50

= P(A(B ,) P(B1) + P(A)Bz)P(B2) + -

glossary :

P(A(Bj)P(Bz) + P(A(By)P(By) - y = have it >> P(y) =
: 00008

= PCABiP(Bi
-

N = don't
-> P(N) =

. 99992

- = positive
= c . 05)( . 10) + ( . 02)) .

Ss) + ( . 03)(. 20) + (. 04) (. 13) ---
negative

=. 028 = 2 . 8 %
D - given : false negative = ↑(- (4) = 09s

false positive
= P( + (N) = 0 . 09

1 - P(- (4)
-

definition : partition
- formulation : P(Y( +) = p(y) . P(+ 1Y)

-

A partition of a set (says) is a collection of sets P(t)

B, , . . . , Bi such that = P(y) - [1 - P(- M7]

P(y1 +) + P(N1+)
K

1. Bi = S = P(y) · [1- P( (Y)] 1 - P(Y)
-

a
. BilBj = 0 ; ifj P(y) - P(+ (y) + P(N)-P(+ IN)

I (. 00008)(1- - 09s)

100008)(1-

- 09s) + (1-
. 00008) ( . 009)

fact : ~ 0
.

008 = 0 . 8 % //
- If B , , ..., BK partitions S

, then FACS
,

(AlB ,) , ..., (A1Bk)

partitions A. ·

law ofTotal probability
- if B , , . .

., Be is a partition of S
, then FAC B

,

P(A)= P(A/Bi) P(Bil

prior prob.

Bayes' Rule ↑
- P(BIA) = P(A1B) = P(B) · PSA/B) Xenalgineeringa

↓ P(A) P(A)
P(B(A)

posterior prob. ↓ law of total
probability



 

                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 

MATH350 HW : Due 915 Christopher Zimbizi

1. 5 - 2

supplier
cmination Fractionf

Rate supply
0 . 85 P(a)A) 8. 4 P(A)

B
I

0
. 75 P(a(B) 0

.
6 P(B)

(a) Find PCG) : probability of germination.

P(G) = P(a1+) + P(a + B)
= P(a(A)P(A) + P(a(B)P(A)
= 0 .86 . 0 . 4 + 0 .75 - 0 . 6

- 0 .79

B

(b) Find P(A1a)

P(A)a) = P(A(a) = P(A)(a(A)

P(a) P(a)

I 0 .34

0 . 79

= 0. 43/
B
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September 5 , Friday September 8 , Monday
center of mass weignted average of

↑

definition : -RV definition: expected value
↑ all possibilities

- A random variable X is a function from Sto R. - The expected value of a discrete RV is

-

The range of possible values is called the support of X
. E(X) = Gx . + () =

M
xES

-

It's also called the mean ,
denoted by M.

example : flip 3 fair coins
. Let X = # of heads .

- We have this distribution : example
: ECY)

X 0123 0
.

TTT : (3) = 1 Y 012343

P(=x) "3" 7. TTH : (3) = 3 fig)%6 "36 %

random
L ↓ 2 . THH : (2) = 3

variable particular
value 3. HHH : (3)= 1 - E(y) = 0 .5 + 1 . 38 + 2 .3 + 3 .3 + 4. + 5.

= 1 . 94/

Random variables (RVs) can be discrete or continuous .

↓ X

finit support is an

interval or a unior definition : expected value of a function
of intervals

- E(UPH) = &UP). fal
To describe a discrete RV

,
we typically write the support ↓

and the probability mass function (pmf) , f(x) = P(X = x) .

function

- In that last example : example : E(Y2)

f (0) = 18

f (1)
= 38 - E(y2) =Syz · f(y)

f(a) = 318

f(3) = 18

Every pint satisfies 3 properties : fact : expected value is a linear operator
7. f()0 Xx - S 1. E(cX) = c . E())

n [f(x) = 1 -
al the probabilitas

2 f(u(x)+ v(x)) = E(u(x)) + E((X)
x+ S

3. P(x + A) =Ef A

V proof :

In the last example, 1 E(x)= ex +x = fa = CS

P(x = 2) = f(z) + f(z)

= +t = E
.

2. E(M(X) + v (X)) =GM + val.

example : = FMD) · f + VP) -f
- Sx = El , a

,
3, ...,

703
- fall = CX ,

= E(x)) + E(r())
- Find C .

solution :

an(nt
- we need 1 = "Go note : expected value is not always defined

=
example : f(x) =6 in

=

c(10)
= 556 22x2

:=

//
- E(X) = x - fx)=



 

                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 

MATH350 HW : Due 910 Christopher Zimbizi

1. 5 - 8 2. 1 - 3

Brands Fraction PC repair) (c) fx = c(f) ,x + N

B1 0 . 4 0 . 1 P(B ,)= 4 geometric
Ba 0 .

3 0 . 05 P(B2) = . 3 =
B3 0 .2 0 . 83 P(B3) =

. 2

B4 0 . 1 0 .
82 P(B2) = 1 t = ( = = 5 i

1- %434

- P(Bil Repair) = P(BilRepair) = P(Bi) P(Repair /Bil

P(Repair) P(Repair) : c = 3 = f(x) = 3(i)" fx - N
. D

-

Prepair)= P(Bi & Repair
(d) f(l =

c (x+1)
,

x = 0
, 1

,
2 ,

3 , s
=

1. 4 x . 1) + ( .
3x - 09) + ( . 2x . 03) + 71x · 02)

= 04 + 019 + 0
.

803 +. 082 1 = c+

7

...=. 055

i =

1 + 4 + 9 + 16

- P(B1/Repair) = 1. 4 x . 1) = 0F2 = 7.
3 % = 38

0 .55 : c
= 3 = +(): Fe 2013

- PCB2/Repair) = 1.
3 x - 05) = O : 2.7% I

0 .55

- PCBs/Repair) = 1.
2 x

. 03) = 0109 = 1
.

1 %
0 .55 2 . 1 - 7

- P(By/Repair) = 1.
1 x02) =. 0056 = 36% for difference d , it die I shows i

and die a shows i + d :

0 .55 Y = (max (i , j) - min(i
,j)

1. 1 i t6

2 1 i+ d = b
3

.

it 6-d
()P(y = 0) = i = j = 1 i < 6 - d

↓
~ (1 , 1) , (2,2) ,(3,3) , (4 , 4) ,

(5 , 9) , 16, 0 possible locations for i

- 6
ways

= %36 = "6 total = a (6-d)
↓

- P(y = 1) : dise differ by 1 -

same for j

- (1 : 2) < (2,3) ,
(3 , 4) ,

(4
,
5)

, 15 , 6)
=

&x5
= 10 ways

: 10

permute

~ P(X = 2) : dise differ by 2 .

- (1 , 3) , (a , 4) , (3 , 5) , (4 , 6)
-

2x4 = 8 ways
= %36

S

- P(Y = 3) : dise differ by 3
7

- (1 , 4) ,
12, 5 , (3, 6)

- 2x3 = 6 ways
: 3/36 ↓

- (1, 6)

i- P(y = 4) : dice differ by 4 4

- (1 , 3) , (2, 6) 3

- 2x2 = 4 ways
= "136

2
-

- P(y = 5) : dice differ by 3

-

2x) = aways
= 230
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September 10
, Wednesday thr : standard deviation of the difference of independent random variables

- when X and y are independent ,
then

now spread out is the ·-y=- gets smaller
T data from the expected value (mean)

definition : variance

- the variance of a RV is

formula: variance short cut

o = E[(X-M)2]=GpR. - For any random variable X with a well-defined

↓ average of square of

mean and variance,
a squares / average

deviation
02 = Var(X) = E(X) - [E(X)]

-averageamountbywhichthe proof :

definition : standard deviation from the mean - = E[(X - M(] [by definition]

- the standard deviation of a RV is = E(X2 - 2 - X + (2) [expanding]

with 1 sta .
dev

=

E(Xz) - Gm
. z(x) + E(M2) Clinearity of EJ

u=-y4]
Secufull

= E(x2) - 2M
2 + M2 [M = E(X)]

= E(x2) - Mi
= E(Xz) -[E(X)]2 (E(X) = M]

thm : variance of a sum of independent random variables

- when X and y are independent ,
then

x+y
= 04 + 04 definition: Bernoulli trial

- A Bernoulli trial is a probability experiment in which

There are exactly two outcomes , typically called

thm : variance of a scaled random variable success and failure .

-

IfC is a constant and X is a random variable , then
-

The probability of success is denoted p . Failure is
g.

j2
X

= c 02
x

stretches/shrinks spread ,
- We can view a Bernoulli trial as a discrete RV

-> variance sales by the square
by encoding success as 1 and failure as 0.

x01

thm : variance of the difference of independent random variables f(x) 1 -

pp
- when X and y are independent ,

then

:-y
= 04 +0- variance ALWAYS adds

proof : definition : expected value of a Bernoulli trial.

-

consider X-Y . Rewrite as X + (- Y) - The expected value of such a random value is

- 0x- y
= 0 + 2 M

= 2 x - px)
-

=

02 + 71728 = 0 . (1- p) + 1 - (p)
= Ox + Gy D =

P .

thr : standard deviation of a sum of independent random variables definition: variance of a Bernoulli trial

- when X and y are independent , then X O 1

O+y
= OX +Oy'1 squarerooto

fre
addition X2 g 1

f(x) 1-p P

thr : standard deviation of a scaled random variable - 10 02 = ECX2 - LE(X)]
-

IfC is a constant and X is a random variable , then =

p
- ph

standard deviation is

0x
= 1010x ALWAYS > 0 .

= p(1 - p) =

pq

- inus
,
o

=) = q

-

=

82 + 7178
= Ox + Gy D
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definition : binomial distribution
↑

(B)pV. (1-p(h
-x

- The binomial distribution
,

abbreviated B(n,p) or Bin(nip) , counts the

number of successes in n independent Bemolli trials , each with the

same probability of success p
.

&binam(x ,n , p)
T

definition : pruf of a random variable X-B(n, p)
- +x) = (Y)p+

( -p)-, X = 0
,

1 , ...,
n

waysofYetiga b ↓ failures

trials successes

definition : expected value , variance and standard deviation

of a binomial distribution.

->
Trialsx successes

-

M = up
- ( = np(t-p)
-

ux=p

definition : cumulative distribution function (cdt) of Bin , p) .

F(x) = P(X = x) = (n)p"(1-p(2
,

x = 0 , 7 - ,
n

V ↓

poinum(x ,
n , p) sum [dbinom (0 : x

,
n , pl]



 

                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 

MATH350 HW : Due 9/12 Christopher Zimbizi

2 . 2 - 10 2 . 3 - 1

#
↓

discrete uniform distribution

- P(sum = 32,3, 4 ,
5 , 63) imia (c) + (x) = ySx = 3, 5

,
7

,
9

,
17

=
- P(sum = 58 , 9, 10 , 11 ,

123 pt5
=
=igh

xa c(3,
3

,
7 ,

9
,

11)

- P(sum = 7) = 3
-

E(x) = 2x - f(x) ①H = E(X)= ② :: E(X) - [E(X)]2
7t S

Z
- = p(win). win amount + pllose) · lose amount night low : =&* sum( E(X) = 53

, xp* sum(x2)

E(X ,on= (56). (7) + (5) · (1) 2) +1 - 1 = 7/1
= 57

2

=

"
(3) - 2/36 =

-2= - 2$07667 f()"36 %6
0 = 37 - 49 = 8/

( nigh)
= -$0 . 1667 ③ skewness = E(X-M) = E(X3) - 3,02- p

=(x7) = (% 6) . (4) + (3%6) ·(-1) 7 : = G(x- M)
3

. f(x)

= 74/z6 -
3%6

= - "6 = - $0
.
1667 2) +4 - 1 =&(-7)3p* sum((x)-7()

- In all 3 cases
,
E(X) =

- "6
. f(x)3%6

= O (symmetric)

2 .h- 12

2 . 3- 7

(a) Pick a random class

- X = class size of random class
- X = randomly selected integer

- P(X = x) = probability a randomly chosen class has students from 51 ,2, ...,
m3

- Find m s .t E(X) = Var(x)

- 123 100 300 - f(x) = in (probability of selecting 1 integer from mi

P(X=x) 1/2030720
-

E(X) = Gx . + ()

alternative = in &m
->

Since we're just summing
the integers up to m.

- f(x) = 0 .8(23) + 0 . 15(700) + 0 .05(300

totalstudents oa ·= 20 + 13 + 15

=

so/l
= 50/1 - Var(x) = z(x2) - [E(x)]2

E(x2) = in Em

(b) Pick a random student out of the 1000. v- X = class size of random student
-

P(X = x) = probability that a student is in a class of size

class
- size # of classes # of students 7 25 108 300 = 2(m+ 1)(am+ 1) - 3(m+ 12

26 16 400 P(X=x) 480 300 388 12

100 3 300 1008 1000 1000 = (m+ 1) (2(m+ 1) - 3 (m+ 1)] = (M+ 1) (4m+ 2- 3m - 3)
Il 1) Il

308 1 308 0 . 4 0 .3 0 . 3 12 12

= (m+ 1) (m- 1) = m- 1

- E(X) = 130
- yourexperiences 12 12

-

Thus
, the pref of X is : - Now set E(X) = Var(X)

m+ 1 = m2
2 12

8.4 if <1
: 23 ,

f(x) =

0 .
3 if x

= 100, GmE-2-1m-12 = 8& 0 .
3 if : 300 ,

am
?
-12m - 14

= 0

O otherwise m2- 6m-7 = 8

m = +6)=28 = 67V = 34

2

: m = 7 or m = 7

- since m >0
,

m = 7.

D



 

                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 
                                                 

2.3 - 8

- X = larger outcome of two fair 4-sided dice rolls

- f(x) = 2x- 1
, x = 1, 2

, 3
, 4 x = 1 : 4

16

① M = E(X)=&2x-x1/16* sum(2* (52) - x)

= 3
. 123//

② 2 = E(x2) - [E(X)]2 ③=
= Es. -3 . 1252 = 0 . 927//
= 22-23 - 3

. 192

= 10
. 625-3 . 1252

= 0 . 859/1

2 . 4- 9

- binomially distributed

(a) X ~ B(n , p) = B(20
,

0 . 8) [#of multitaskers]

(b)0M = up ② = n - p(1-p) & = 52

= 20 . 0 .S
= 28 - 0 . 8 . 0 .2 =2

= 16/1
= 3

. 21/ = 1, 789//

(c) (i) P(X = 15) = (49)10 .8" 10 .
2) dbinom (15 ,

20
,

0 .8)
- 0 . 175/1

(ii) P(X) 13) = "10110 . 8" 10 a120-41-phinom (15 , 20 , 0 . 8)
Kill

= 0 . 63 //

(iii) P(x[13)= 101 10 .82010- poinom (19 , 20
,

0
.
8)

=

0
. 371/
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