Section 1.2;

Random sampling



Warm up: Counting

You find three paths in the forest. Each of those branches into two
paths of their own. How many possible routes might you take?

/<‘ Ans 6 | AIF se)a

y 9 by 2, 2=6

/E \ﬁ<a G i e tion A N
’

< poss. b PP for
v/ 2-2 g oth
/ [s¢ path /

What if there are three paths, each branches into four paths, and each
of those branches into five paths? How many total routes?

Ans: 2, 45 =69
SN .
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You role two (six-sided) dice. How many outcomes are there?
6 possibilities for 1t die # ()= C6 =36
& possibilities for 2nd die

How many two-letter combinations are there?
o) efeys 2
26 possibilities for 1% |etter S:dn . 26-267¢6
26 possibilities for 219 letter
How many two-letter combinations are there where the letters are distinct?
26 possibilities for 1%t |etter

Suln: 625
{5 possibilities for 29 letter e
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How many two-digit numbers are there with distinct digits? (First digits
may be 0.) 0.9 =99 = X

1+~ N
0705/(. ’(L/

t ;4
(4 jf

PD $5. wa ¢
Z-rve 0(,,'7('/[—

How many two-digit numbers are there so the second digit is larger
thanthe first?  c.;/ ..o o 4uy \/

1/ Q‘(/ V = H «‘7% 2”(_‘(];% l/}um,b} W/ s eéﬂﬂj 0‘04\7(% 7""“//“/:

B?/ §>/1’V?”"\ N >/ = \/ . Fu( %A Z.r/ 9'."‘46 QVQ(/ "if W/ g{,‘jlz/ﬁof
MLg?\Lﬁ 1] inclga$ing  er  Accreasiay vz T = X,

Thoy, X2y vy =2y gy y=e £ = T (4]

/
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How many ways are there of ordering the numbers 1, 2, 3?

}I = 2. ’2,[ ':é
/}\,
as btlow

How many ways are there of ordering the numbers 1, 2, 3, ..., n?

|
N p-1)O-%) =0
T AN ways ok erduciog «
fost duor por? X/ (ish oF v e em 175 .

( 9"' N/~ 7“( e

_E:éf There a¢v w’

o
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How many three digit numbers are there with distinct digits? (First

digit may be 0.) 10.9.9 = %
7' T , (\3(0/
(53 A;j n

How many three digit numbers are there where the digits are
increasing? C.(/ 4., )/ ,

= =/ 'é/?c ’2_/& ’@
|
V-3§->< = )= 3
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Sampling: Choosing an object at random
from a given set

Ex) Deal 5 cards randomly from 52 card deck (sampling). What is the
probability of a full house?

* Note: Deck has four suits, hearts (H), diamonds (D), clubs (C), and
spades (S). There are 13 cards of each suit (some have special names,
but let’s just call them 1,2,3, ..., 13)

* Full house: 3 of one number, and two of another number, e.g.
(5H, 5D, 5S, 9H, 9D)

.Q,={§Z]L :ﬂr: S/(aYJ z’\cﬁa/} }



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan



Yaniv Plan




Two standard choices for defining outcomes:

Option 1: Order matters, so (5H, 5D, 5S, 9H, 9D) is different from
(9H, 9D, 5H, 5D, 55)

Option 2: Order does not matter (use set notation):
{5H, 5D, 5S, 9H, 9D} = {9H, 9D, 5H, 5D, 5S}

We should be able to answer our question using either option (and get
the same answer!)



Note: All outcomes are equally likely (since there is one of each card in
deck)

: 2
Fact: If # () < oo and each outcome is equally likely, then
P(A) = _# A
\_ = QN y
of, 1= Ple)=F (/iw%): s Py = #.0-FP0 e
we ) we

-
= re)= g b ey o

'Y
T hen PCZD; 17(\/5(“/5 ~ £ Pl)= 2w < (L /

weh we A w ¢ A
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What is the probability of a full house?

Option 1: Order matters



Counting ()

Option 1: Order matters

HQO = 325504949 = 5 25]se-4qug- 7 ke - | 52_’)
7 L7094 7!
poss £ac -
19t cacd
(
Notation: (n), =n(n—1)(n—-2) - (n—k+1) = ", (
(nf—k)'

éa(/@% //)/} W{ék {¢\\
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Counting (2

Option 2: Order doesn’t matter
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More counting
A = {full house}, #4 =7

Option 1: Order matters
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