
MATH 180A : INTRO TO PROBABILITY
( FOR DATA SCIENCE)

www.math.ucsd.edu/ntkemp/18oA

Today : § 3.2,204 Lab 22 due TONIGHT f
T HW3 due Friday .

Next : 552.5 , 44 Midterm next wed evening
* Regrade requests for Hwi : window Tuesday 10115

Regrade requests for Labi :) Thursday 10117 !)
↳ separate request for each problem

8am - 11pm

↳ detailed
, polite responses please .

* HW3 Problem 8 : changed 2.25 → 2.21



Cumulative)
For any random variable X

,
Fxlr) = PIX Sr)

.

re IR

(1) Monotone increasing : Sst ⇒ Exists Fxlt)
(2) fine. Fxlr) -- o , ¥FoFxH=t .

(3) The function Fx is right - continuous : #ing, Fxlt) -- Fxcr) .

Discreteness.continuensrandemvariablfmi.to
or countable set of values for each real numbert.MX#J=o.t.,tyts
.
.
. .

with PIX't;) > 0 Because of 4) of B) above
,

this impliesand f. pcxstj ) =L . that Fx is continuous
.it ::÷÷÷÷÷÷¥i÷¥.
It
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Densities
Tomeantinuens random variables have probability densities .

This is an infinitesimal version of a probability mass function .

X discrete
,

c- It ;tsts
,

X continuous

pix = PIX .- t ) probability Pfxst ) -- o for all THR .

mass function

"" '

II.it/n;.:s:th::Fs::n:mki:es:na"tea → IPIXEA) = ffxltjdt
A

ie . A -- fear] rf× dt

Pitt > o,8pxH PIX Sr) = fo
-

+ pcxecgb] )= fabfxltdt\ Iffy It)dt=1, fxlt) > o
.



Eg . Shoot an arrow at a circular target . of radius 1 .

Y -- distance from center
.

If A) dt PH et - es .rs ) = Fair) -- ( §! si

"

solve f.. f
" #

da ! tctidtiff:
" I :#

EE firs -- for
a fun air's:

o r > I

d.y
'
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' Pl Ye Cabello Lee, b) =

.
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theorem : If Fx is continuous and piecewise differentiable ,
then X has a density fx = Fx ' .

Proof : FTC
. ④

Eg .

Let X = a uniformly random number in 6,11 .

As we discussed in lecture 2
,
this means

→ PIXELS
, 4) = t - s if assets 1

.

Kiri -- Pixar) -- f fo Eggs ,
r to

i. film -

- Fx = {9 osrsl a
O r > I

'

-1 !-
X - Unfµ, N) *tea

2- ~ Uniflca,bi ) → fact) -- { !Ea astsb6 >b



Eg . Let fit) = cIbTt for ltlsb
,
0 otherwise

( for some positive constants be >o) .#
-b b

Is f a probability density ?
• f > o l

• If dt-ferbettdt-c.IR#dt
1 ,

subs : t -- bs
. I gtobsstbds

cb4E= I = cbfivbytsds
Must have Chi -- Fi - scbzfivtstds

Eg .

For any b, c
- ¥ -

✓ p

#



Eg . Your car is in a minor accident ; the damage repair cost is a
random number between $100 and $1500

.
Your insurance

deductible is $500
.
2- = your out of pocket expenses .

The random variable Z is •-

ca) continuous

"t
". ¥1

(c) neither a

Hoth

X - Unf ( Cleo, bool) nmiaxlx, soo) see

fxltt-isoo.no best shoo Plzssoo) -- DIZ> soo)
correction =P (X > see){

e otherwise
figure 5%9 dt - I > 0But fresco pl7=r)=o.


