
Optimal Computability, Applied

Introduction

Optimization is  a field of  mathematics and computer 

science that deals with finding the best  solution to a 

given problem. Optimization problems arise in a wide 

variety  of  applications,  including  engineering, 

business,  healthcare,  transportation,  energy,  and 

finance.

In this book, we will explore the fundamental concepts 

and techniques of optimization, and we will see how 

these  techniques  can  be  applied  to  solve  real-world 

problems.  We  will  begin  by  introducing  the  basic 

concepts of  optimization,  such as objective functions, 

constraints, and feasible solutions. We will then discuss 

different types of optimization problems, such as linear 

programming,  integer  programming,  and  nonlinear 

programming. We will  also discuss some of the most 
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common  optimization  techniques,  such  as  gradient 

descent, simplex method, and genetic algorithms.

Once  we  have  a  solid  foundation  in  the  basics  of 

optimization,  we  will  explore  some  of  the  most 

important  applications  of  optimization  in  different 

fields.  We will  see  how optimization  can be  used  to 

design  structures,  allocate  resources,  schedule 

activities, and manage inventory. We will also see how 

optimization  can  be  used  to  solve  problems  in 

healthcare, transportation, energy, and finance.

By  the  end  of  this  book,  you  will  have  a  deep 

understanding  of  the  fundamental  concepts  and 

techniques  of  optimization,  and  you  will  be  able  to 

apply these techniques to solve a wide variety of real-

world problems. You will also be familiar with some of 

the  most  important  applications  of  optimization  in 

different fields.

Optimization  is  a  powerful  tool  that  can  be  used  to 

solve a wide variety of problems. By understanding the 
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fundamental concepts and techniques of optimization, 

you can learn how to  use  this  tool  to  improve  your 

decision-making and achieve better outcomes in your 

personal and professional life.

Whether you are an engineer, a business manager, a 

healthcare  professional,  a  transportation  planner,  an 

energy analyst, or a financial advisor, optimization can 

help  you  make  better  decisions  and  achieve  better 

results. This book will provide you with the knowledge 

and  skills  you  need  to  use  optimization  to  solve 

problems in your field.
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Book Description

Optimal Computability,  Applied:  A Comprehensive 

Guide to Optimization Techniques and Applications

Optimization  is  a  powerful  tool  that  can  be  used  to 

solve  a  wide  variety  of  problems,  from  designing 

structures  to  scheduling  activities  to  managing 

inventory. In this comprehensive guide, you will learn 

the  fundamental  concepts  and  techniques  of 

optimization,  and you will  see  how these techniques 

can  be  applied  to  solve  real-world  problems  in  a 

variety of fields.

This  book  is  divided  into  two  parts.  The  first  part 

covers  the  basics  of  optimization,  including  the 

different  types  of  optimization  problems,  the  most 

common optimization techniques, and the applications 

of optimization in different fields. The second part of 

the  book  provides  a  detailed  discussion  of  the  most 

4



important optimization techniques, including gradient 

descent, simplex method, and genetic algorithms.

What you will learn:

 The  fundamental  concepts  and  techniques  of 

optimization

 How to  apply  optimization techniques  to  solve 

real-world problems

 The most important applications of optimization 

in  different  fields,  including  engineering, 

business, healthcare, transportation, energy, and 

finance

 The  most  common  optimization  techniques, 

including gradient descent, simplex method, and 

genetic algorithms

Who this book is for:

 Engineers

 Business managers

 Healthcare professionals
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 Transportation planners

 Energy analysts

 Financial advisors

 Anyone  who  wants  to  learn  how  to  use 

optimization to solve problems

Praise for Optimal Computability, Applied:

"This book is a comprehensive and up-to-date guide to 

the  field  of  optimization.  It  covers  a  wide  range  of 

topics,  from  the  basics  of  optimization  to  the  most 

advanced techniques. The author does an excellent job 

of  explaining  the  concepts  in  a  clear  and  concise 

manner,  and  he  provides  numerous  examples  to 

illustrate the applications of optimization in different 

fields.  I  highly  recommend this  book to  anyone who 

wants  to  learn  more  about  optimization."  —Dr.  Jane 

Doe, Professor of Industrial Engineering, University of 

California, Berkeley

"This  book  is  a  valuable  resource  for  anyone  who 

wants to use optimization to solve real-world problems. 
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The author provides a comprehensive overview of the 

field,  and he does  an excellent  job of  explaining the 

different techniques in a clear and accessible manner. I 

highly  recommend  this  book  to  anyone  who  is 

interested in learning more about optimization." —Mr. 

John Smith, CEO, Acme Corporation
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Chapter 1:  Optimization Problems and 

Techniques

1. Defining Optimization Problems

Optimization is the process of finding the best possible 

solution  to  a  given  problem.  Optimization  problems 

arise  in  a  wide  variety  of  applications,  including 

engineering,  business,  healthcare,  transportation, 

energy, and finance.

An  optimization  problem  consists  of  three  main 

components:

 Objective function: The objective function is the 

function that we want to optimize. It can be any 

function that maps a set of possible solutions to a 

single numerical value. For example, in a linear 

programming  problem,  the  objective  function 

might be the total cost of a production process.

 Constraints: The constraints are the conditions 

that the solution must satisfy. For example, in a 
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linear  programming  problem,  the  constraints 

might be that the production process cannot use 

more than a certain amount of resources.

 Feasible  solutions: The  feasible  solutions  are 

the solutions that satisfy all of the constraints.

The goal of optimization is to find the feasible solution 

that optimizes the objective function.

Optimization problems can be classified into two main 

types:

 Continuous  optimization  problems: In 

continuous optimization problems, the variables 

can take on any value within a given range. For 

example, the variables in a linear programming 

problem can be any real number.

 Discrete  optimization  problems: In  discrete 

optimization  problems,  the  variables  can  only 

take on a finite number of values. For example, 

the  variables  in  an  integer  programming 

problem can only be integers.
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Optimization problems can also be classified according 

to the type of objective function:

 Linear  programming  problems: In  linear 

programming  problems,  the  objective  function 

and the constraints are all linear functions.

 Nonlinear  programming  problems: In 

nonlinear programming problems, the objective 

function  or  the  constraints  are  nonlinear 

functions.

Optimization problems can be solved using a variety of 

techniques, including:

 Gradient descent: Gradient descent is a method 

for finding the minimum of a function. It works 

by  repeatedly  moving  in  the  direction  of  the 

steepest descent of the function.

 Simplex  method: The  simplex  method  is  a 

method  for  solving  linear  programming 

problems.  It  works  by  iteratively  moving  from 
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one feasible solution to another until the optimal 

solution is found.

 Genetic  algorithms: Genetic  algorithms  are  a 

method  for  solving  optimization  problems  by 

simulating the process of natural selection.

The choice of optimization technique depends on the 

specific problem being solved.
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Chapter 1:  Optimization Problems and 

Techniques

2. Linear Programming

Linear programming is a special case of optimization in 

which the objective function and all the constraints are 

linear. Linear programming problems are often used to 

model and solve problems in a wide variety of fields, 

including  engineering,  business,  finance,  and 

transportation.

The general form of a linear programming problem is 

as follows:

minimize/maximize c^T x

subject to Ax <= b

x >= 0

where:

 c  is  a  vector  of  coefficients  for  the  objective 

function
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 x is a vector of decision variables

 A is a matrix of coefficients for the constraints

 b is a vector of constants for the constraints

The goal of a linear programming problem is to find 

the values of the decision variables x that minimize or 

maximize the objective function cT x, while satisfying 

all of the constraints.

Linear programming problems can be solved using a 

variety of methods, including the simplex method and 

the  interior  point  method.  The  simplex  method  is  a 

graphical  method  that  can  be  used  to  solve  linear 

programming  problems  with  a  small  number  of 

variables.  The  interior  point  method  is  an  iterative 

method that can be used to solve linear programming 

problems with a large number of variables.

Linear  programming  is  a  powerful  tool  that  can  be 

used to solve a wide variety of problems. Some of the 

most  common  applications  of  linear  programming 

include:
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 Production planning

 Scheduling

 Resource allocation

 Transportation planning

 Financial planning

Linear  programming  is  a  fundamental  technique  in 

optimization,  and it  is  used to solve a wide range of 

problems in both the public and private sectors.
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Chapter 1:  Optimization Problems and 

Techniques

3. Integer Programming

Integer programming is a branch of optimization that 

deals with problems where some or all of the variables 

are  restricted  to  be  integers.  Integer  programming 

problems  arise  in  a  wide  variety  of  applications, 

including  production  planning,  scheduling,  network 

design, and financial planning.

Integer  programming  problems  are  typically  more 

difficult  to  solve  than linear  programming problems, 

because the integer constraints make it impossible to 

use some of the standard techniques for solving linear 

programming problems. However, there are a number 

of  specialized  techniques  that  can  be  used  to  solve 

integer programming problems.

One  common  technique  for  solving  integer 

programming problems is branch-and-bound. Branch-
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and-bound  works  by  dividing  the  problem  into  a 

number of smaller subproblems, and then solving each 

subproblem separately. The subproblems are solved in 

a systematic way, and the solutions to the subproblems 

are used to find a solution to the original problem.

Another  common  technique  for  solving  integer 

programming  problems  is  dynamic  programming. 

Dynamic programming works by breaking the problem 

down  into  a  sequence  of  smaller  subproblems,  and 

then solving the subproblems in a recursive manner. 

The solutions to the subproblems are stored in a table, 

and the table is used to solve the original problem.

Integer  programming  is  a  powerful  tool  that  can  be 

used  to  solve  a  wide  variety  of  problems.  However, 

integer  programming  problems  can  be  difficult  to 

solve, and there is no guarantee that a solution will be 

found in a reasonable amount of  time.  Despite these 

challenges, integer programming is a valuable tool for 

solving a variety of problems that arise in practice.
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Integer  programming has  been used to  solve  a  wide 

variety of problems, including:

 Scheduling problems: Integer programming can 

be  used  to  schedule  workers,  machines,  and 

other resources in a way that minimizes cost or 

maximizes productivity.

 Production  planning  problems:  Integer 

programming  can  be  used  to  determine  the 

optimal  production plan for  a  factory or  other 

production facility.

 Network design problems: Integer programming 

can be used to design networks that are reliable, 

efficient, and cost-effective.

 Financial  planning  problems:  Integer 

programming can be used to  develop financial 

plans that minimize risk and maximize returns.

Integer  programming  is  a  powerful  tool  that  can  be 

used  to  solve  a  wide  variety  of  problems.  However, 

integer  programming  problems  can  be  difficult  to 
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solve, and there is no guarantee that a solution will be 

found in a reasonable amount of  time.  Despite these 

challenges, integer programming is a valuable tool for 

solving a variety of problems that arise in practice.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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