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 A bit of personal background 

 Various career paths 

 Math in everyday life 

 Math as used in various industries 

 Some thoughts 

 Summary 



 As a late bloomer, my path was not direct 
 Could not handle college prep in high school 
 Could hardly pass arithmetic test though high-school junior year 
 Lucky to meet a teacher from Greece who took me under his wing 
 Too immature to start college right after high school 
 Too poor anyway - Parents could no way afford to help 
 Enlisted in military instead 
 Grew up a lot - saved money - earned scholarship 
 Departed military - started college 
 Spent 13 years earning four degrees 

 AS Electronics Engineering Technology 1975 
 BS Electrical Engineering   1979 
 MS Computer Engineering   1980 
 Ph.D. Computer Science   2003 

 Each degree completed with no debt and money in the bank 



 Grew up in rural area - deep woods of the deep south 
 Parents earned GED late in life 
 Both worked hard to support five children 
 Could not afford to send their children to college 
 My military service yielded undergraduate scholarship 
 Worked half time (computer programming consultant) 
 Attended full time classes 

 6 years, 12 months out of the year for undergraduate degree 
 spent tremendous amount of extra time in the laboratory 
 published two peer-reviewed papers as undergraduate 

 Earned full scholarship to 1.5 years of graduate school 
 began graduate school while still working on undergraduate degree 

 Company provided partial scholarship for terminal degree 
 So, birth is not what matters 

 How hard are you willing to work? How persistent are you? 
 Do you do more than is assigned?   Do you take initiative? 



 Obvious from talks given by Africans during career 
development seminars and conferences 

 I was the only out-of-country speaker during two trips to 
Zimbabwe (2011 and 2012), world’s 3rd poorest country 

 member advisory board – career development non-profit 
founded and based in Harare, Zimbabwean capital 

 adjunct faculty – University of Zimbabwe 

 Host’s success: 
• Rural Zimbabwean Village 

• Oldest of 20 children 

• Father has three wives 

• Public-school education 

           Has Become 

• Teacher, Business Owner 

• Consultant, Mentor, Author 

• International connections 



1. customer service 

2. applied skills 

3. training 

4. marketing 

5. supervisory 

6. managerial 

1. technician 

2. degreed practitioner 

3. research and development 

1. told exactly what to do and how to do it 

2. given a problem to solve 

3. has to figure out what problem to solve 

4. leads others in discovering and solving difficult technical issues 



 Ability to think 

 Creativity and intuition 

 Appropriate education and training 
 appropriate to intended career 

 “education”  and  “training”  are not the same things 

 “Soft” subjects 
 philosophy and psychology 

 Interpersonal communication 
 reading and listening 

 writing and speaking 



Lots of jobs but more people than jobs 

Less jobs but balance between  

people and jobs 

Fewer jobs but 

 even fewer people 

Skills/Jobs Triangle 
If you want to be in  

demand, acquire skills 

that few people have, to 

do essential jobs. 



STUDY 

LEARN 

WORK 

PRODUCE 



 Prepare yourself with basic subjects 

 These prepare you for many careers and jobs within 
those careers – they enable you to fulfill your calling 

 What they teach in high-school is critical 

 You may not understand why - trust your teachers 

 Settle in and learn – that is your job when in school 

 

 Today we will talk about MATHEMATICS 

 An important discipline, language, symbology 

 Encourages objective thinking – focuses on facts 



 Science of numbers and their operations, 
interrelations, combinations, generalizations, and 
abstractions 

 Science of space configurations and their structure, 
measurement, transformations, and generalizations 

 Principal branches of mathematics: 

 algebra, analysis, arithmetic, combinatorics 

 Euclidean and non-Euclidean geometries 

 game theory, number theory, numerical analysis 

 optimization, probability, set theory, statistics 

 topology, trigonometry 
 

http://www.merriam-webster.com/dictionary/mathematics 



 Suppose a company wants to hire you for some purpose. 
 Consider two options for salary per month: (5 days / week) 

 (1)  $25 daily 
 (2)  $5 for the first day, then add $2.50 to previous day’s total 
 reset at end of month 

 Which option will be better? 
 Option (2) is better.  Why? -- Math enables analysis/decision 
 Option (1) yields $25 the first day and every day thereafter 

 5 x 25 = $125 per week, 4 x 125 = $500. 

 Option (2) yields $5 for the first day, increasing each day 
   5.00 +   7.50 + 10.00 + 12.50 + 15.00 = $  50.00 first week 
 17.50 + 20.00 + 22.50 + 25.00 + 27.50 = $112.50 second week 
 30.00 + 32.50 + 35.00 + 37.50 + 40.00 = $175.00 third week 
 42.50 + 45.00 + 47.50 + 50.00 + 52.50 = $237.00 fourth week 
 Summation                                               $575.00 monthly 



 Math is a way of describing sound, beat, rhythm.  

 Knowing how to describe what one hears gives one 
a means of generating new sounds, beats, rhythms. 

 also combinations of these 

 Possible to "listen" to music and predict what is 
coming next.  

 Given formulas for prediction, one can generate 
new music that follows the same style. 

 Many famous composers produced music that is 
very formulaic in the mathematical sense. 

 Books are written on music-generating mathematics 



 Geometry is concerned with size, shape, position 

 Useful in home building and improvement.  

 find the floor area of a house by adding the floor areas of 
all habitable rooms. (length x width) 

 useful for laying tiles, painting rooms, repairing roofs  

 To upholster a piece of furniture, you have to 
estimate the amount of fabric you need by 
calculating the surface area of the furniture. 

 Immensely valuable to air traffic controllers 

 3-dimensional geometry 

 provide safe separation between aircraft 



 Statistics pertains to collection, analysis, 
interpretation, explanation, presentation of data 

 Also, prediction and forecasting based on data. 

 Key tool in business and manufacturing. 

 Aid to understanding measurement systems 
variability, control processes, making data-driven 
decisions. 

 In these roles, it is a key tool, perhaps the only 
reliable tool. 

 Example: Life insurance fees derived from actuarial 
tables that are built from statistics on longevity 

 Loan eligibility based on statistically analysis of 
past debt/payment/income history 



 Statistical concepts of mean, mode and median are critical. 

 Consider: A shopkeeper sells shirts of many types. 
 Keeps more stock of best-selling size for each type. 

 Best selling size of each type is the mode among other sizes. 

 mean is the size that sells best on average 

 median is the size that is in the middle 

 half sell better, half sell worse 

 Another example: During a trip, the total money spent by 10 
students is $500. 
 mean: average money spent by each student is $50 

 one means of allocating and accounting for expenditures 

 A third example: If you have 25 people lined up next to each 
other by age, the median age will be the age of the person in 
the very middle. (12 younger, 12 older) 



 Getting loads to and from on time 
 with time left on your log 

 Understanding how cargo is loaded 
 the higher the height of the load, the more drag placed on 

the truck, the more energy it consumes, the fewer roads 
that can be travelled, and the easier it is to tip over 

 Route planning 
 avoid traffic congestion 

 avoid engine idling 

 minimize trip time and costs 

 ensure on-time delivery 

 Distance vs. speed 
 time to stop at various speeds 

 avoid accidents 



 Assume we have cameras that take an image every 
five seconds. 

 Assume that funds do not allow for the hiring of 
more than one guard. 

 Assume also that we have a large area to patrol. 

 guard can only visit each check point every 30 minutes 

 area is static, nothing is supposed to change 

 How can we tell if something changes? 

 Mathematics gives us a way to do this. 

 Cameras yield data. We only have to put that data 
to work so that we can know what is going on. 

 we also want to make appropriate response 



 Camera can see during day or night. 

 Delivers value in range 0 .. 255. 

 Best cameras hidden, sufficient pixels for legal ID. 

 Works via wire or wi-fi 

 can detect disconnection and other aberrations 

 What can we do with such a camera? 

 Keep two images, present and immediate past 

 Subtract present image from past image 

 Sufficiently-large difference triggers detection event 

 Sequential detection events triggers response event 

 Response event alerts guard via smart-phone 

 also begins streaming to phone and permanent storage 



 In static scenes, 
spotting any change 
is easy and cheap. 
      

 Anything entering 
the scene is readily 
detected. 



 Simple image subtraction will not work. 

 Next-image prediction works well. 

 Sequential unpredicted images is detection event. 

 Then things proceed as before. 

 Math is a bit more complicated but not by much. 

 High-school math is sufficient. 

 In both static and dynamic cases, possible to feed 
data to processes that track detected objects. 

 With tracking, possible to predict direction of travel. 

 Direction and speed yields prediction of position. 

 Prediction of position aids response decision. 

 None of this is possible without mathematics. 



• Not a motion detector 

• Pixels change state 

• That is what is detected 

• Pixels can be grouped 

• Objects in group are then identified 

• Trajectory of objects aids response 



 Concerning one's selection of career 
 
If lots of things were easy, anyone and everyone would do them. The term for 
this, commoditization, really means nobody makes any money doing it. It's the 
hard that keeps average participants away from some things, and makes the 
effort of the few who tackle the problem and deliver results valuable. The way to 
financial success is to take  something hard, so much so, few other people can do 
it, and make it look easy. 
 

           - Don Dingee, Industrial Embedded Systems, Spring/Summer 2006, v 2, # 1, p 7 
   

-------------------------------------------------------------------------------- 
    

 Performance ethic has a lot to do with success 

 

The number one rule is simple. You've got to go above and beyond your job 
description. If you just do your job, you don't get a raise and you don't get a 
bonus; you get a paycheck. 

 

- SmartMoney magazine from Wall Street Journal. 
http://www.smartmoney.com/mag/index.cfm?story=march2006-millionaire&pgnum=6 



 Mathematics is a very basic subject in many career areas 
 Learning mathematics prepares you for careers and jobs 
 Preparation is essential 

 there are no accidents of birth 
 no 90-day wonders 
 no quick and easy way 
 nobody can do it for you or “give” it to you 

 Your performance ethic makes all the difference 
 study 
 learn 
 work 
 produce 
 (a constant cycle) 

 Fulfill requirements but don’t just turn the crank 
 be proactive, not just responding to what you are told to do 

 Success awaits your active involvement, your investment in yourself 
 get out there and show what you are made of 

 
Dreams come true when preparation, opportunity, decision, and action meet 


