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What is OpenAthens & =

Library

OpenAthens is an authentication system that
provides access to the BITS library's
licensed online resources. Registered
account holders can sign in to find a list of
allocated e-resources from outside the
campus.

The user can find a list of e-resources by

logging Int@ https://my.openathens.net
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Sample Activation Mail fiL'f:r‘yCampus
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OpenAthens remote access solution - activate your account - BITS Pilani, Pilani Campus Library =
External Inbox x
® noreply@openathens.net Wed, Mar 23, 7:00 PM vr £ b
a» to me ~

Dear Sir / Madam,

BITS-Pilani is using OpenAthens as the new Single Sign-On (SS0O) authentication solution for access to all library online resources from outside the campus.

OpenfAthens gives easy online access to all e-resources in the library collection, supporting a personalized research experience through Single Sign-Cn (SS0). With OpeniAthens, users only
need to authenticate once to access all e-resources.

To get access to the resources, follow the link to activate your account:
hitps./flogin.openathens. net/activateaccount 7username=bitsrsinhathakur001 &activation_code=VJWDSDGYRS5

Here is your OpeniAthens usemame: bitsrsinhathakur001
If you cannot follow the link, please copy and paste it into your browser.
Important Mote: Please do activate your account in 24-48 hours.

After Activation, you may visit URL: https/my.openathens.net/ .

Having troubles? Contact Birla Institute of Technology and Science (BITS Filani) at librarisn@pilani.bits-pilani.ac.in or helpdesk. library @ pilani.bits-pilani.ac.in

All the best.
Ishappa Bandi, Deputy Librarian
BITS Pilani, Pilani Campus Library

<~ Reply —» Forward
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Password Policy

Password length must be between 10 and 100 characters and contain a mix of letters
and characters that are not letters.

Passwords are case sensitive.

Passwords cannot:
*be the same as the username,
scontain series of ascending or descending characters (e.g. 123, zyx)
scontain words known by hackers to be commonly used such as 'password' or
'letmein' (not a complete list)
« sub-strings can also trigger this one - e.g. 'agletmeinberg13’
sthere are some characters that cannot be in a password
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@ NEVER share logon credentials with anyone.

@ www.simplenomics.com

® Use strong and memorable passwords.
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Sign in
With just one simple single sign-on, MyAthens enables you to
access all the knowledge you need to achieve great things.

Find your institution

Your university, company, or library.

Search BITS and Select

Q bits

Examples: Institute of Technology, sue@uni.edu, ASU.

Birla Institute of Technology and S
Science (BITS Pilani)

or

" Sign in with OpenAthens >

Cookie settings W Twitter

About MyAthens M Linkedin

Accessibility B Youtube

Privacy Policy B3 List Serv Sign-up
B Newsletter Sign-up

® OpenAthens (a Jisc enterprise) 2020 Jisc Charity No. 1149740 | Company No. 197 0632 86
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Sign in with an OpenAthens account

Username

& Email address or username Type your BITS mail ID

Password

Type your Password B coceenene

Problems signing_in?

achieve
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Sign in with an OpenAthens account

Username

& Email address or username

Password

Click here to reset password P ——
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€ Forgotten your password?

OpenAthens account

& Email address or username

Next

Need further assistance?

By using this site you agree to us setting cookies. Please see our privacy and cookie information.

Powered by ;} OpenAthens
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@ Request sent

An email with further instructions has been sent to the
address registered to this account.

Back to signin

achieve lead
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Discover 9 resources User Guide

Search the list of resources

You may search
resources from here

User Guide

L M N 0 P Q R S V OneSearch EBSCO Discovery Service

Search articles, journals, databases, books

Ebooks - Taylor & Francis

Access 100+ ebook titles Published by Taylor & Franeis group (CRC
Press, Routledge etc)

EBSCO Discovery APP

Ebooks - ProQuest Academic Complete (vi
Ebooks - PHI Learning <@

User Guide-Ebooks
Ebooks - Pearson Education India @

Oxford University Press ebooks
Steps: 1. Register, 4. Use Code : aT5-FJ0-kwu, 5.Login and click on MY

LIBRARY Registration Steps:
1. Click on Sign-up
2. Please mention your Full Name, Mobile No. and Password
Ebooks - Oxford University Press- LibWonder <@ 3. Get the OTP in your mobile and verify
4. Mention your email ID
Steps to Access eBooks from Oxford University Press - 1. Click on Sign- 5. Complete registration by clicking on register button
up;2. Please mention your Full Name, Mobile No. and Password;3. Get..
SHOW MORE v Pearson Education eBooks
« Step-1: Click on Register and fill your details - Mobile No. and official BITS
Ebooks - McGraw Hill AccessEngineering < domain mail ID
* Step-2: Use code: aT5-FJO-kwu
Do not remove. Shared Highwire resource. Required for McGraw Hill s Step-3: Login and click on My Library

Access Engineering.... i ‘

SHOW MORE v McGraw Hill Education
Step 1: Click on VitalSource bookshelf URL

_ https://bookshelf vitalsource.com/

Ebooks - CBS @ Step 2: Click on 'Create a VitalSource Account’
Step 3: Fill your details, your first & last name, your institutional email address (if
provided/registered), create your personalized password, choose any of the security
question with your unique answer, ensure to tick on policy acceptance, and click on

" " Create.
E-books - Wiley ebook library < Step 4: You will receive an account verification link on your entered email, click on
Please use the following credentials: the received verification link and you will

land to your VitalSource profile.
Step 5: Click on Explore, your will find your eBook available there to read online &

SHOW MORE v offline. Borrow them

McGraw Hill eBooks V] Step-6: All your borrowed books will be available under Library button.

VitalSource Step-7: Click and continue reading
Wiley e-Book Library
Please use the following credentials:
Username : - Bitspilaniusr

Contact my institution Password : - Bitspilaniusr@1234

BITS Pilani Library
librarian@pilani.bits-pilani.ac.in

http:/library.bits-pilani.ac.in
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How to get Access to Pearson Education India

&
33) MyAthens @

Discover 10 resources User Guide
Search the list of resources _
pearsd ‘

Birla Institute of Technology
and Science (BITS Pilani)

@ Research zone Ebooks - Pearson Education India Qo
Steps: 1. Register, 4. Use Code : aT5-FJO-kwuy, 5.Login and click on MY ) )
O e LIBRARY OneSearch EBSCO Discovery Service

Search articles, journals, databases, books

Contact my institution

BITS Pilani Library

librarian@pilani.bits-pilani.ac.in EBSCO Discovery APP
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How to get Access to Pearson Education India

A world of learning,
always by your side

#PearsoneLibrary
https://ebooks.elibrary.in.pearson.com/wr/index.html



< > C' @& admin.elibrary.in.pearson.com/sso/login?service=https%3A//ebooks.elibrary.in.pearson.com/wr/appRouterhtml%23b.. o £ ¥ 3 A B & © » O ﬁ :

% IRINS Dashoard Beta @ Next % IRINS @ BITS Pilani Library -... 4 Profiles @ Birla Institute of Tec... @ PTC-Admin @ SelfCheck System... @ BITS e-Services @ discovery.bits-pilani... — »

« Your account has now been successfully x
activated.

v A VAL UOWVID D Tl ﬂl,

LogIn  Register

KOTLER
KELLER ' ; - (MICROECONOMICS

Email Address or Username

ildrs@pilani.bits-pilani.ac.in

Password

esecscsce @

Trouble logging in?

If you are an existing user, please reset your
password by clicking "Trouble logging in?"

If you are a new user, please register to setup
a new account.

_ b4

(4 screencapture-ad...png =~ A~ (@) screencapture-ad...png =~ A~ [a) screencapture-acc...png A Show all X

PoweredBy | [OpenPage Copyright © 2021 Pearson India Education Services Pvt. Ltd.

Q_ Search i | , - ; 09:36

29-11-2022




BITS Pilani

Pilani Campus

Library
|
@ Pearson | eLibrary + Add Book = :
MY BOOKSHELF MY LIBRARY
0 book(s) are available Sort By: Last Read T Search books Q

Your bookshelf is currently empty!

Please go to "My Library" tab and click on "Add To Bookshelf" to
add the required books.

A world of learning. always by your side! Copyright © 2022 Pearson India Education Services Pvt. Ltd.
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@ Pearson | eLibrary m m

MY BOOKSHELF MY LIBRARY

381 book(s) are available Sort By: Last Read TN Search books Q
ney PCl System Architecture Managerial Decision Study Guide for Campbell INORGANIC  Inorganic Chemistry
SYSTEM 5 Shanley Modeling with... Biology: Pearson New... CHEMISTRY | housecroft: Sharpe
ARCHITECTURE et 3%, 4
tase thrzse Balakrishnan;Render;Stair Reece;Taylor;Simon;Dickey;Liebaert 3 Q«

Add To Bookshelf :

Add To Bookshelf : Add To Bookshelf H

Add To Bookshelf

Unsaturated Zone Hydrolog Marketing Research: An rroaBasea  FPGA-Based System Design I roundations of Software
Guymon N Applied Approach CEIETE o s%m Testing
Aditya P. Mathur

Malhotra, Naresh K.; Nunan, Dan; Bir...

Add To Bookshelf : ﬁ Add To Bookshelf : Add To Bookshelf :

Add To Bookshelf

Introduction to Management Qrganic Structural Organic Chemistry, 7e & Managing Quality:
Science, Global Ed... Spectroscopy: Pearson Ne... Morrison i 8 gl Integrating the Supply Chai...

Foster

LamberoQronert;Shurvell;Lightner;C...

Taylor

Add To Bookshelf

Add To Bookshelf : JR— Add To Bookshelf :

Click on Add to Bookshelf and read the book online

achieve
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MY BOOKSHELF MY LIBRARY
4 book(s) are available Sort By: Last Read T3} Search books O\

Business Analytics, Global e Introduction to Automata ’r . | Organic Chemistry, 7e
Theoy TG,

Edition et I Theory, Languages, a... U@HI— ﬁ‘ Morrison

Computation
Business Analytics James R. Evans Hopcroft
r..
a» s ;
0% - .

Principles of Risk
Management and Insuranc...

Rejda, George E.; McMamara, Michael

a

0%
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L = o GLOBAL &
EDITION ‘g
Title Page 4
Copyright page
Brief Contents
Contents
Preface
About the Author
Credits

W | Business Analytics

Analytics SECOND EDITION

> Part 2: Descriptive Analytics James Evans
> Part 3: Predictive Analytics

» Part 4: Prescriptive Analytics

Appendix A
Glossary
Index
ALWAYS LEARNING < 1/653 > PEARSON
4 screencapture-ad...png A~ [ screencapture-ad...png A [ screencapture-acc...png A Show all X
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Search comments

434 Chapter 12 Monte Carlo Simulation and Risk Analysis
Title Page . . ) )
Seating Seats Ticket Mean  Standard is normally distributed with a mean of $175 and a Filter Sortby:  Position
Zone . Price Demand Deviation standard deviation of $12. Find the probability that
Copyright page g 21,000 00U 7 00L 2500 outsourcing will result in the best decision.
K R X 7 .
R e e - For the Ouisourc ng Decision Mo_el, suppose that the
Brief Contents ol demand volume is lognormally distributed with a mean
T:.rd 4023 260.0U 8 00U 3,002 of 1,500 and standard deviation of 500. What is the
Contents distribution of the cost differences between manufac-
turing in-house and purchasing? What decision would
Pref. you recommend? Define both the cost difference Start making annotations
reface isi cells C: cells i
. dust ibwivn of ttal sevonue wnde: these and decision as output cells. Because output cells in to leave a comment.
assu...pliunis USing —u c..cel data taole with S0 51 Analytic Solver Platform must be numeric, replace the
About the Author latew triuls. summasiee your sesults with 2 nidogram. formula in cell B20 with —1F(E19<-0.1.0). that is, 1
represents manufacturing and 0 represents outsourcing.
4. Fosthenow product model in Froblen, 9 of Chapter 17, ) .
Credits suppuse that the fir.t-year saies volus.e is tormall, 8. Suppose that several variables in the model for the

% Part 1: Foundations of Business
Analytics

» Part 2: Descriptive Analytics

> Part 3: Predictive Analytics

» Part 4: Prescriptive Analytics

¢

distributed with = mean of 100 00 units and a stan
dard deviation o1 10,000. Use the NOstMLINV func-
tion and a one-way data table to conduct a Monte
Carlo simulation to find the distribution of the net
present value profit over the 3-year period.

Financial analysts often use the sollowing model to
characterize changes in stock prices:

P, = Pels 0507+ a2V

where
Py = current stock price
P, = price at time

9. For the profit model developed in Example 11.2 i

economic value of a customer in Example 11.1 in
Chapter 11 are uncertain. Specifically, assume that
the revenue per purchase is normal with a mean of
$50 and standard deviation of $5 and the defection
rate is uniform between 20% and 40%. Find the dis-
tribution of V using Analytic Solver Platform.

n
Chapter 11 and the Excel model in Figure 11.4, sup-
pose that the demand is triangular with a minimum
of 35,000, maximum of 60,000 and most likely value
of 50,000; fixed costs are normal with a mean of
$400,000 and a standard deviation of $25,000; and unit
costs are triangular with a minimum of $22.00, most

Appendix A = mean (logarithmic) change of the stock likely value of $24.00, and maximum value of $30.00.
price per unit time e -
S . . a. Use Analytic Solver Platform to find the distribu-
Glossary o — (clrisif;:hmm) standard deviation of price tion of profit.
# = standard normal random variable b. What is the mean profit that can be expected?
Index

This model assumes that the logarithm of a stock s price
is a normally distributed random variable (see the dis-
cussion of the lognormal distribution and note that the
first term of the exponent is the mean of the lognormal
distribution). Using historical data, we can estimate val-
ues for e and . Suppose that the average daily change
Tor a stock is $0.003227, and the standard deviation is
0.026154. _evelop a spreadshect to simulate the price
of the stock over the next 30 days if the current price is
333. Use the Excel function NORM.S.INV(RAL.D( ))
1o generate values for nstruct a chart showing the
movermnent in the stock price.

Use Ana:ytic Sowver Platform to simulate the
Cutsourcing Decisior Model under the assumptions
that the production volume will be triangular with
a minimum of 800, maximum of 1,700, and most
likely value of 1,400, and that the unit supplier cost

©. How much profit can be expected with probabil-
ity of at least 0.77

d. Find a 95% confidence interval for a 5,000-trial
simulation.

e. Interpret the sensi

vity chart.

10. For the Moore Pharmaceuticals model, suppose that

analysts have made the following assumptions:

® R&D costs: Triangular($500, $700, $800) in
millions of dollars

® Clinical trials costs: ¥riangular($135, $150,
$160) in millions of dollars

® Market sive: Normal(2000000, 250000)

® Market share in year 1: Uniform(6%, 10%)

All other data are considered constant. Develop and
run a Monte Carlo simulation model to predict the
net present value and cumulative net profit for each

¢ 435/653 >

achieve
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fi+ Research zone

K LM N O P Q R S T U OneSearch EBSCO Discovery Service

2 Account

Search articles, journals, databases, books

E-books - Wiley ebook library Q

Please use the following credentials:

User Id : - bitspilani

Password : - Bitspilani@123 EBSCO Discovery APP

o _

E-Books-Cambridge Core - Textbooks Q
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Library

Login
Username / Email

bitspilani

Password

Remote Login Remember me Forgot password?

Single Sign On

Don't have an account? Create Now
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= C O B ht wileyindia.com/my-librar o7
X
WILEY s o Q a @
Ad ed S < e
vanc earc @ | A/L/
Q @7 @ HOME CATALOG MY LIBRARY
TYPE & '
— x Sort1l -
| | eBook 47 —_—
Welcome to BITS, Pilani - CLB. You can access products subscribed by
CATEGORY your institution on this site. You may browse through the products available
i : ' to access the product.

| Engineering 23 .

- ucts, you can access personalization features

| Management 15 er account.

.| Science 6 It you have alr gistered, please login to your account, otherwise you o

NI
can create on Guide to
Dimensional
AUTHOR Modeling
Continue ‘ ‘ Login ‘ ’ Register

|| Erwin Kreyszig 2

| Michael Lewrick 2

| | Patrick Link 2

2 POMNM® - @B O WA 508
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S C QO B8 https://ebooks.wileyindia.com/my-library w @ T

You are accessing the content of: BITS, Pilani - CLB
O
WILEY = a o e

Advanced Search v

HOME CATALOG MY LIBRARY

TYPE
All Content —— oo
eBook 47
CATEGORY
Engineering 23 SOFTWARE TESTING PHYSICS OF The Data
AND QUALITY SEMICONDUCTOR
Seience 6 Theory and Practice Toolkit
The Definitive
Guide to
Dimensional
AUTHOR Modeling
Erwin Kreyszig 2
Ralph Kimball
Michael Lewrick 2
Patrick Link 2 < Previous 1

09:46 &
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Chemical Reaction Engineering, 3ed

PRODUCT OVERVIEW

WiLEY ¥ | 1 Read

Product Info

Authors : Octave Levenspiel
EISBN : 9789354244605

PISBN : 9789354245411

Q VIEW INSIDE
Third Edition
Chemical Description : Chemical reaction engineering is concerned with the exploitation of chemical reactions on a
8 . e commercial scale. It's goal is the successful design and operation of chemical reactors. This text emphasizes
ualitative arguments, simple design methods, graphical procedures, and frequent comparison o
Reaction qualitati g ts, simple desig thods, graphical proced d frequent pari f

Engineering = Egﬁf&!ﬁles of the major reactor types. Simple ideas are treated first, and are then extended to the more

Octave Levenspiel

Compatible with + Favourite

D 0o O
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Table of Contents Notes Bookmarks Highlights X I]I]“ —  Chemical Reaction Eng|neer|ng' 3ed m N @ @ q @
Search in Table Of Contents

Search in Table of Contents

Contents

Cover

Half Title

Title Page

Copyright

Preface to the Adapted Edition

Preface

Contents <
Notation

Chapter 1 Introduction to Chemical Reaction
Engineering

Part | Homogeneous Reactions in Ideal Reactors

Chapter 2 Kinetics of Homogeneous
Reactions

AN INDIAN ADAPTATION

2.1 Concentration-Dependent Term of

a Rate Equation Third Edition
2.2 Temperature-Dependent Term of a <
Rate Equation C h e m I Ca |
2.3 Searching for a Mechanism ¢ Includes new chapter on Novel
o IR DR Reactors. 3

2.4 Predictability of Reaction Rate from

achieve



Table of Contents Motes Bookmarks Highlights
Search in Table Of Contents

Search in Table of Contents

Contents

Cover

Half Title

Title Page

Copyright

Preface to the Adapted Edition
Preface

Contents

Notation

Chapter 1 Introduction to Chemical Reaction
Engineering

Part | Homogeneous Reactions in Ideal Reactors

Chapter 2 Kinetics of Homogeneous
Reactions

2.1 Concentration-Dependent Term of
a Rate Equation

2.2 Temperature-Dependent Term of a
Rate Equation

2.3 Searching for a Mechanism

2.4 Predictability of Reaction Rate from
Theory

Chapter 3 Interpretation of Batch Reactor
Data

3.1 Constant-Volume Batch Reactor
3.2 Varying-Volume Batch Reactor
3.3 Temperature and Reaction Rate

3.4 The Search for a Rate Equation

x [l

Chapter:

‘— Chemical Reaction Engineering, 3ed

CHAPTER

2 Kinetics of Homogeneous Reactions

Chapter Contents

2.1 Concentration-Dependent Term of a Rate Equation

2.2 Temperature-Dependent Term of a Rate Equation

2.3 Searching for a Mechanism

2.4 Predictability of Reaction Rate from Theory

Simple Reactor Types

deal reactors have three ideal flow or contacting patterns. We show these in Fig. 2.1, and we very often try to make real
reactors approach these ideals as closely as possible.

Uniform composilion
everywhere in the reactor,
but of course the
composition changes
with time.

Steady-state flow

Plug flow

Fluid passes through the reactor
with no mixing of earlier and later

entering fluid, and with no overtaking.

It is as if the fluid moved in single
file through the reactar.

Mixed flow
TR

Uniformly mixed, same
compesition everywhere,
within the reactor and
at the exit.

Page number:

11

of 43
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Ebooks - Packt Publishing VY

far Research zone

2 Account

OneSearch EBSCO Discovery Service

Search articles, journals, databases, books

New Arrivals
e-Books Added in October 2023

1. Pearson Education - 36 Titles

2. McGraw Hill - 20 Titles .
3. Wiley - 24 Titles EBSCO Discovery APP

4. Cengage Learning - 13 Titles

5. Cambridge University Press - 1152 Titles
6. Packt Publishing - 5500+ Titles
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You are logged in to: Birla Institute of Technology an Science, Pilani ( 5.198.141.51 )

<packt> learning _: Search 5 >
. Advanced Search v

% 7 HOME EXPLORE MY LIBRARY

°

Enhance your Acad A‘ ﬁw. EEEE |

Prepare Students for success and
with our cutting-edge content wrii

inst_welcome_info

While you can access products, you can access personalization features

to your account, otherwise you

Continue Login Register

New Arrivals

This website uses cookies to improve your experience. We will assume you are ok with this, but you can opt-out if you wish. Learn more ACCEPT



BITS Pilani

Pilani Campus
Library

You are logged in to: Birla Institute of Technology an Science, Pilani ( 5.198.141.51)

¢packt> learning Search a i
Advanced Search v

HOME EXPLORE MY LIBRARY

Advance your knowledge in Tech Click to see
\ the list of

Our B2B & Academic Library offers over 5,000 eBooks and
Interactive courses created by leading industry experts

New Arrivals

This website uses cookies to improve your experience. We will assume you are ok with this, but you can opt-out if you wish. Learn more ACCEPT
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All Content sorfy 0O
eBook 5503
CATEGORY
Angular
Data 121
Pro;ecfs
Programming 951
Cloud & Networking 943 The Reg”'f’f'i das ng"””‘""‘-’ from Flask Fromework SAFe® Coaches
-ookboc ignup to Launch (00KbOOK Handbook
Web Development 912 o i g , v i it
Business & Other 444 S
+ SHOW ALL CATEGORY EBOOK O} EBOOK (€] EBOOK (& EBOOK (€] EBOOK O}
Web Development, Full Stack ... Machine Learning CMS Web Programming Business Management
AUTHOR Angular Projects The Regularization Squarespace from Signup Flask Framework SAFe® Coaches
by Aristeidis Bampakos Cookbook to Launch Cookbook Handbook
Moodle Trust 19 Edition : 3 by Vincent Vandenbussche by Kelsey Gilbert Kreiling by Shalabh Aggarwal by Darren Wilmshurst
Gaston C. Hillar 7 Edition : 1 Edition : 1 Edition : 3 Edition : 1
| | John Horton 14

This website uses cookies to improve your experience. We will assume you are ok with this, but you can opt-out if you wish. Learn more ACCEPT
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McGraw Hill Education
Step 1: Click on VitalSource bookshelf URL
https://bookshelf.vitalsource.com/
Step 2: Click on ‘Create a VitalSource Account’
Step 3: Fill your details, your first & last name, your institutional
email address (if provided/registered), create your personalized
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2.2. BIAS AND VARIANCE

Consider performing the following experiment. We first collect a random sample & of N independently
drawn patterns from the distribution p(x, y), and then measure the sample error/training error/approximation
error from Eqn (2.4), using loss function (2.5) for classification problem or (2.6) for regression problem. Let
us denote the approximation error based on data sample & and hypothesis h as 'error [h]'. If we repeat
the experiment several times, each time drawing a different sample (x(“,y'ﬁ) of size N, we would expect to
see different values of error 4[h], on the basis of the random differences in the way the different samples
of size N are made up. We say in such cases that eITOoI g, [h] the result of the /" experiment, is a random
variable.

Imagine that we were to run K such experiments, measuring the random variables error@j[h];j =1,2 .. K
The average over the K experiments:

errorg [h] = Eg{errory [h]}

(2.7)
where E4{} denotes the expectation or ensemble average.

Bias and variance are most easily understood in the context of regression (numeric prediction). It is conve-
nient to consider the particular case of a hypothesis function trained using the risk function (2.4), although
our conclusions will be much more general.

Let us subpose that there is a true (vet unknown) function fix) possessina continuous-valued outout v with
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The digital abstraction

Digital systems are pervasive in modern society. Some uses of digital technology are obvious — such as a personal computer or a network
switch. However. there are also many other applications of digital technology. When you speak on the phone. in almost all cases your voice
is being digitized and transmitted via digital communications equipment. When you listen to an audio file. the music. recorded in digital
form, is processed by digital logic to correct errors and improve the audio quality. When you watch TV. the image is transmitted in a digital
format and processed by digital electronics. If you have a DVR (digital video recorder) you are recording video in digital form. DVDs are
compressed digital video recordings. When you play a DVD or stream a movie, you are digitally decompressing and processing the video.
Most comimunication radios. such as cell phones and wireless networks, use digital signal processing to implement their modems. The list
goes on.

Most modern clectronics uses analog circuitry only at the edge — to interface to a physical sensor or actuator. As quickly as possible,
signals from a sensor (e.g.. a microphone) are converted into digital form. All real processing. storage, and transmission of information is
done digitally. The signals are converted back to analog form only at the output — to drive an actuator (e.g.. a speaker) or control other
analog systems.

Not so long ago. the world was not as digital. In the 1960s digital logic was found only in expensive computer systems and a few other
niche applications. All TVs, radios. music recordings, and telephones were analog.

The shift to digital was enabled by the scaling of integrated circuits. As integrated circuits became more complex. more sophisticated
signal processing became possible. Complex techniques such as modulation, error correction, and compression were not feasible in analog
technology. Only digital logic, with its ability to perform computations without accumulating noise and its ability to represent signals with
arbitrary precision. could implement these signal processing algorithms.

In this book we will look at how the digital systems that form such a large part of our lives function and how they are designed.

1.1 DIGITAL SIGNALS

Digital systems store, proecess, and transport information in digital form. Digital information is represented as discrete symbols that are
encoded into ranges of a physical quantity. Most often we represent information with just two symbols, “0” and “1.” and encode these
symbols into voltage ranges as shown in Figure 1.1. Any voltage in the ranges labeled “0” and 17 represents a “0” or “17 symbel.
respectively. Voltages between these two ranges, in the region labeled “?.” are undefined and represent neither symbol. Voltages outside the

ranase halawr the S0 ranas e ahave the ©17 ranas are nat allawred and mar nermanantle damaes the cvetam if thewr accire e call a cional
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