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Sections'2.1 and 2.2 of the textbook




Mlgiriocls of cigsile niqg probability
iSVElaVENTEqUENG
HOIINGLSENVAtIONS
examplesflip a coin many times

anditake the fraction of heads

as the probability of a head
Ifhese are called empirical
probabllities.
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Brehability

*
NV BtheeS e assigning probability
 contit Ligel |
2 relatve frequency.
fromphysical setup
example: examine a coin and
decide that It Is fair so that the

probability of a head is 1/2
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Probability

L
NV BtheeS e assigning probability
Scontir Ligel |

Bulimitmairelative frequency (long-run
relative frequency)
calledlimiting because we take the
number of trials to the limit (a very
large number)




Proportion of heads :
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This is an example of a “law of large numbers.”



Maiioels of ,m@ priobability

- coritintige S

47 sUective assignment

Sxample: fhe probability that the
Buiffalo Bills will win the Super
Boewl this January Is 0.6.

These probabllities are Is a kind of
measure of belief.
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L
NV BtheeS e assigning probability
Scontir Jes |
S SEnymathematical formulation
satistying the “rules” of probability

IfitIoeks like a probability and
acts like a probability,
then it i1s a probability.




=EXAPIENoIelatve frequencies
—ffenalphysical setup:

»

thent MPErol heads obtained
wheniflipping a fair coin
three times




EIentsiofiie:
Jelrngle sozice frequency  f(x)
1 1/8
3/8

3
3 3/8
1
8

X 1S the number of heads.
f(1) = 3/8
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SMPIE SPACERSH
QUICEINEIGREVERNGten 1abeled A and B)
SITPIENVErSIS compound
SEIEENt

- »
randomiarniable

discrete versus continuous

probability histogram
sampling distribution
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probability histegram for the number
of heads In three tosses
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area In the rectangles = (1)(1/8) + (1)(3/8)
+ (1)(3/8) + (1)(1/8) = 1
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There are thres i

IBNIEEAROEView, sets. (That is
Sectionizi.)s
ENEEdhENUIES of probability. (
IS SECIONNZ.2. )

\WeMeedito be able to count the
AUMBERGIFWaYs an event can happen,
SO that we can find the fraction of the
time that the event occurs. (That Is
Section 2.3.)
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 Probabiliy is used




Venn di
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- John \/eﬂnwh 42492:3), a British logician
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intersection of Aand B; A[ | B




A union B: AUB
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Vennrdiagrams
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complement of A; A€
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Vennidiagrams

-
s r\ Jr]J B are ¢ @ﬁht events (no “overlap”)

Also known as mutually exclusive events




Axiom
PAdE 51
-
Ao vent A, P(A) = 0.

hinksesrekability as the fraction of the
lime thawsometning (A) happens or as
a relativerfrequency. Combined with
Axiom 2; we have 0 = P(A) < 1.




AYIPIIS obablllty

AXiom BOIA. A, ..., A is a collection of
mutuallyAexclusive events, then P(A; U
A, U ..o UA ) = 2P(A) where the sum
Isoveri=1tor=kortoi =,




2AGLE) = R(A)+ P(E)
“—\ JIJJ 3rdisjoint events

examplemnrthe coin tossing problem from
a prewous sllde (and the next slide) for
three tesses ofi a fair coin,

P(2 or 3 heads) = P(2 heads) + P(3 heads) =
3/8+1/8=4/8=1/2
Think of "3 heads” as " exactly 3 heads.”




EEMENISIeRthE™

frequency  f(x)
0 1 1/8
3 3/8
3 3/8
1
3

S

.

1/8

sSUmSs 1

X IS the number of heads.




o1t Probability

33
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r)rJr)JJ]rj V pade 54: For any event A,
._ B

)

Frooert

) A — «

—_—

his is jUstial rewrite of 1 = P(S) =
P(A'U A9)=P(A) + P(A°), where the
last equality/is justified by Axiom 3.
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Exarfiple

A\)
» ws» ,guw é!nr |n N Lendon tomorrow)

Praiminftonden tomorrow)
=1="P(noe rain in London tomorrow)
=1-0.3
= 0.7




SIGPENIES c-“ robability
- Fage 99! J@ are mutually
. ex ,uv\,, en P(A[]B) =

=y ’ »

Since ATIBNs empty, (A[]B)°c=S. So,
RN NESIERERE((ANNE)5) = 1= P(S)
=1-1=0.




RIOPOSIHONIONIPAGEISSIEOr any two
avanis A zinel =

-
IEA0OrRBE) SR+ P(B) - P(A and B)
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D(Nor 3) = 2N (B) P(A and B)

Also, see the proof on page 55.
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,Ex -
| -
- Given -
NP(A)=Eliemale) = 0.320

=y ’ »

P(B) = B(engineering major) = 0.071

P(A and B) = P(both female and
engineering major) = 0.005
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A or B) = J')(r\ (B) P(A and B)

= 0.071 + 0.320 — 0.005

= 0.391 — 0.005 = 0.386




PCeodingioNeanticier Greek
EEIGCEPUORSIAWEINE BY Vionica
DorloVvalr) olyo ages 16-19 of the April
295200 SNSSUE O?Reporter, 0)j
AN arug)gh

iISwere female.

AGCorair gitorthe article “WWomen Courted
by liechnolegy” on pages 18-21 of the
April 6, 2007 Issue of Reporter, of
RIT students were female in Fall 2006.




ACCONAINEROthE article “is there reverse
diseminauenRrat nt?2* by Veena Chatti
NONPEGESI20224 ofithe November 2,
200yissueoffReporter, 4,974 RIT
LStudentsivere female and 10,583 RIT
studeEnisiwere ' male. So,

(49744974 + 10583)]100 = 31.972...%

or about were female.




ACCOIUINGRORNEATICIEFYVomen in
©0||EFES atRINZAby Justin Claire on
ozicje 1 afiple November6 2009,
SSUEIOIIRE Mter 712008, 4,232 RIT
‘JL,J,JémJ weretemale and 8,703 RIT

JERISAWErE male. So,
4

42328987 + 8703)]100 = 32.71...%

or about were female.

(That article seems to have been about undergraduate
students only, but did not say so.)
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