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Permutations and Combintions:

With respect to permutations snd combinations, permatations
are ordred groups whie combinatons re nordered groups
Order matters in permutations; order does ater

Combinations.For cimmple. AD and DA sreconsidred diflrent
outcomes in permutatons, but they are considered a sngle

alife,
incude clephone s, eense Pt shcionic coden
and passwords. Examples of combinations include selection
of mambers o  team or oy ket n the cse ofoer
tickets, for instance, the order of numbers does not matte; we
oo et he s, oy o .

As a practitioner's rule, the words “arrangements” or “possibil
ites” imply permutations: the words “select” or “choose” imply
combinations,

Factorias:

Factorial means that we engage multplication such that;
Example: 41-4x3x2
Example: 71-7x6x5x 4x3x2x1

Zero factorial cquals one and one factorial slso equls one:
sample: 0!~
Example: 11-1

Coins, Dice, Marbles, and Cords:

Problems in this guidebook include reference to coins, dice,

ach having an equal likelihood of appearing
subsequent o being tossed. The word “die” is singular, “dice” is
plural. Marbies are sssumed to be of a single,solid color A deck
ofcands contain 52 cards diided sqaly i e sl
diamonds, hearts, and spades—where cach suit contsins 13
g v o e e 0. 5.8.7 6154 o 2

Probability
1. Four Aces

Which of the folloving reprsens the probabily of

Selecting four random from a deck of cards and

eting foue e e ot . e slecred one et
her wihout replacing any of he cards)

.
o5

.
635
Orange & Blue

There are 5 marbles in a bag—2 are orange and 3 are
blue. I two marbles are pulled from the bag, what s the
probabity that the frst will be orange and the second
il b blue

5

E 3oz
RET I D5 Big

=

hesrts, fllowed by the ace of clubs, and followed by the ace of
diamonds, if we do not replace each card afer selecting it

NOTE < Thereare wosetsofterms thatare key tounderstanding,
how 1o distinguish among basic probability problems. The
first st of terms i “mutually exclusive’ and “not mutually
exclusive.” The sccond set of terms is “independent” and “not
independent dspenden)” Ml e means hat o
or outcomes do not overlap with one snother or cannot
ocurat he same ime. ot iy s eneas s
tcomes do overlap with one another or can occur at
he Same e, Tndependent means that two events o utcomes

other, Not independent or dependent) means that two events or
outcomes influience one another and that the occurrence of onc
xent has an affect on the occurrence of another event.

Here are some simple realife examples to illuminate these
s, Sa we e pting n  sines conference an iniing
Stendecs a5 wll 3 guest speakers The assignment of VIb
Sesting and nonVIP Sesting s & mulua") v utome
Either a person is in the VIP seats or he or she is not. The
o e v o et who b an st
ofistate attendee. An sttendee is cither in-state

Wit no overla poseile. However, in cassfying. :mrndcrc o
pm« i e gt e v e v o g

who is an engineer and who is a sales ond who

nentepreneur Obvioush some atendees might Fillinto more
than one category. These categories would, therefore, not be
matually exclusive

Two tasks might be independent and have no influence on one
another.For example, in preparing for the conference, it wouldrit
ke ay diference whetherwo made rame g

nade handouts or made copies
onrinie ot and he ade mame g, The e
fepresent separate tasks that have no bearing on one another. On
the other hand, two tasks may not be independent of one another

Contents

Introduction, 7
Oversiew, o
Sclcted Problems
Probabily, 21

Enumerations, 23

Combinations, 25
Answers and Explanations, 27

About the Author, 45

Ading probabilites

dplyingor sddi

Arewe

ProsasiLTY FLowcharT

@

Yoo ndepede
D

Exwrr A

Orange & Blue Again

There e mals in 2
e e e o e it e
e o ek o il o

S S B2
A% B 93 oi B
Exam Time

A student i to ke b il exams i o subjects. The

probabity that she wil pas the frstsubjectis 2 and

the probability that she will pass the second subject is 2

Whas he prabilty hatshe il pss one xam r e
other exam?

5 1 7 5 u
NG ®3 93 D 8Bh

Sinth Sense

Whatsthe probablty of lling  sixon eter e st
or second toss of .

L B
M3 P 9% Py B3

2

they may,in fact, be dependent on one snother. This s truc of
events that must occur in @ certain sequence. In preparing for
iheconfience,we must plan he cofeence st before nviing
Kat the confere

regteredfor e conernce efore ey can be admited o he

aference and before they ever fill out conference evaluation
o, which ar Handed ot a1 the end ofthe confercnce. In
other words, the filling aut of 3 conference evaluation form is
dependent ipon  person sclly sending the conference

e onforenc
2 Orange & Blue

Choi
Greriew-his bl scdingthe G liption
The u ‘ord “and" in this problem is 3 signal that

e ebebiny oFchking the i e
Wil be one fewer marble to choose from (selection without

replacement).

“The probability of first choosing an orange, marble is 2. The

probability of then choosing 2 bue marbe is 2 :

2 3

3.6 3
ETRETIET)

e marble from the denominator of the secand fraction
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Introduction

This guidebook is compiled with one primary goal in mind: To
help readers master basic probabilty in the shortest possibie
time frame.

a superior conceptual framework for understanding probabilty,
The overview section at the beginning of this material contains
two strategic flowcharts—one for probability and one for
permutations and combinations—the two main topics under
review. Included is 2 summary of all 14 essential formulas, ach

on 3 small number of the most classic, thematic problems that
epresent e breader types of probabily problems that may be
found elsewher

Mastering the thinking skils to succeed in basic probability
equiesan ablty to maich a givn roblem wilh the correct
formula. In order o properly categorize aproblem, it s
to understand the ofien confising mmvm it surrounds
probabily and i relatd topics. For cxample, what docs it
‘that two events are independent or that they are
ot iy exchives Onee we ae conident tat we ca st
problems into their common types, we can then judge whether
a partcular problem is a variation based on a classic problem

a0 ook Speial otes (mrked NOTE ) are mbedded
Tnroughot this matenal. Here the reader will fnd addibonal
nformanion, examples o ellow-up problers tht il no doubt
prove useful

This uidebookprovides 3 complemen o Th L Gran Math
Book, which addresses basic but tricky math involving arithmetic

[ lgebra. Probabily 5 3 subject that warras specal
attention and this book serves  stand-slone workshop.

Let's get started.

out replacement

with arangemmens o el

PERMUTATIONS AND COMBINATIONS FLOWCHART

Exam Time Encore

A studenti o take her fnalexams in three subjects. The
prabablity that she wil pass the first subject is 2, the
probabilty that she will passthe scond subjectis £ and
e byt e il i e 1
it he byt she il s
these three e et the eyt she
i pas e he st o the econd o o1 the
thied examn?)

1 n 7 3 b3}

Ny Py 9% EErd
Enumerations

Hiring

A company seeks to hire a sales manager, a shipping

clerk, and a receptionist. The compa

candidate search and plans

andidate incluing 7 pesons for

¢4 persons fo the position of shipping clerk.

10 pesson fo the posiion of receptionis. How many
diferent hiings of iese thee peopie e possible?

A 7xax10
B) 744410

Q 21x20x19,
D) 7teateof
B 7txaix0f

B
3. Orange & Blue Agsin

Choice E
Overview: This problem introduces the Complement Rule of
probabiliy. See probabilty formula #6 (page 16).

The simplest way to view this problem s i erms of what ve
dont want. At least one orange marble means that we want
oo i s B

Prababilty of getting two blue marbles:

32,6 3
ERFRETITY

herefore, the probabilyof getin at Ieast one orange marble
is e sarne a5 ome s the probabiliy of geting oo bue
marbles.

P(A)=1- Plrot 4)

3_7
010

Anothe way to solve this problem is using the direct method,
which entas iting out sl possiiis and ading up th¢
results that we are looking for. There are four possible outcormes

e we chaose o marbies st andom. Threcof thes cutcomes
yield at least one orange marble:

br@brandonroyal.com

Overview

and combinations. What is the difference between probability

as decimls or fractions between 0 and 1 (where 1 is the
probabiliy of certainty and 0 i the probability of impossibiliy)
or alternatively, as percentages between 0% an
100% i e prbabity ofcerainty and 0% i the probabiy of
impossbiliy. Permuations and combinations o

. result in outcomes greater than or equal to 1 n.«mm
e s g o o 1050730

Probabilty:

In terms of robabliy, 2 quick e of thumb st determine
first whether we are dealing with an situation
onc e ol an o meams dditon. For cmple
a roblem states “what i the probabilty of x and y- we matiply
individual prbbies togethe. I prol bler states “what i the
robabilty o xor . we a4 individil prababilics together

- if a probabilit problem requires us to multply, we

st ek ore furthr queston: e the evnts ndependent o
e the cvents dependent” Independent m o events

Tave o inflience on one another and »

nlvicul prababliies together o arive at 3

independent (dependent) means that the occurrence of one even

has an influence on the occurrence of another event and this

influence must be taken into accoun.

Lkewise, if & prolem reqirs us 10 dd pobabilie, we
must ask one. further ques Are the events mutully
Cichusveor manmtally exchive> Matualy olsive means
that two events cannot oceur at the same time and there is

‘overlap” present, If two events have no overlap, we simply add
probabilites. Not mutually exclusive means that two events can
occur atthe same time and that overlsp i present. I two events
do contain overlap, this overlap must ot be double counted.

Probability Formulas

Here e are the basic probability, permutation, and
obinaios vt e i e

Universal Formula

d Events(s)

Bample: Youbuy Iafeticketsandthersare10000
the probabiity of
it e e prises

bty - L

Special Muliplication Rule
(Z2) PlA and B) = P(A) < PIB)

(Where the probability of A and B equals the probabilty of
e e ey of 3

Ifevents are independent thatis, ne event has nonfluence.
o the other), we simply multipl them together.

Buample:  Whatis the probabilty of tossing a coin twice.
and obtaining heads on both the first and
second toss?

Answers and Explanations

1. Four Aces

Choice ©
Oueriew. This problem, presens 3 s aplcaon of the
Genersl Multiplcation Rule of probabiliy. Sclecting 3 card
it et aeccr inencs n,p " nh:hllm orine
next card being chosen because the first

e ek Slin oo et docs o
infaence the probabity ofthe et cad b ehoscn becase
replacing a given card restores the deck 1o its prior sate.

On the fst pick,there is 2 chance of selcting an ace. On
isa 2 Gancea:

her s on e ace o choise fom and one fewercard i he
deck. On the thind pick,there isa 2 chance of slecting an ace
because there i e fowr ce 10 o fom and one fver
card in the deck. Fnally, there is 3 - chance of slecting an
ace because there is only one ace to chobse from with exactly 49
cards leftin the deck.

For the record, answer choice E would have been the correct
answer if we had sclected our four aces with replacement
Such would be the case f the problem had asked: “"What s the
probably of seected fouraces i ow i e replace ach card.
before selecting the next one?” Choice A would be

i ot 0 o gl cant i veplcemnen.
For example: “What is the probabiliy of selecting the sce
apades four tmes i a row from a random deck of cards. i we
replace that card in the deck afte selecting it> Choice B would
have been the correet answer if we had to select these four aces
in a specific order and had done so without replacing each card.
Such would be the case if the problem had asked: "What s the.
probabilty of selecting the ace of spades, followed by the ace of

Orange, Blue:
Blue, Orange:
Orange, Orange:

Blue, Blue:

(ot s, £
pm)vbllmuulhu han the four utcomes presented here
4 ExamTime

Choice E
Overview: The use of the word “or”in this problem (that i, “pass
one exam or the other exam’) i a signal that probabiltes arc
tobe sdded, ot muliplid. The prbabilly o two nonmualy
exclusive events A or B is calculated by adding the p

e e v 0 5 Second e s ten b ot o

e Gencral Additon Rule. S probabily formula 8 (pge 15)

P or BY= P(A) + P(B) - P(A and B)

2.8 6m

[ERRTRETRNT)

fer, he probabily of passing the fist exam is ad
i ot i e ko . e he by of
ising both came. The proabiy o pasing bt s
is calculated as follows: & =1 1f we don't make this
subtaction.we il double count e passbilty that she il pass
ot xams.






