Unit 12
Exponential Notation

In many contexts, particularly scientific and engineering contexts, extremely large or extremely small numbers are commonplace.  For instance, G, the universal gravitational constant, is:
G = 0.0000000000667384 m3 kg-1 sec-2
That is terribly unwieldy.  Then there is Avogadro’s constant. 

A = 602214076000000000000000
That is just as unwieldy.

How about the number of ways that a deck of 52 cards can be shuffled?  Here it is:

80658175170943878571660636856403766975289505440883277824000000000000
There has to be a better way of doing this—and there is.  It is called exponential notation, mainly because the notation leans heavily on powers of 10, the exponent of ten, in fact.
Exponential notation is conceptually simple: the number is written as A x 10e where e, the exponent of 10, is chosen so that 1 ≤ A < 10.  In most, if not all, spreadsheets and computer programs & languages, instead of writing A x 10e the number will be written A E e.  (In some circumstances, you’ll see A D e, which means that A is done in double precision computer arithmetic; it’s not something you’ll see very often.) So, for instance, you would normally see the two constants noted above written out as:
G = 6.67384 x 10-11 m3 kg-1 sec-2 = 6.67384E-11m3 kg-1 sec-2
A = 6.02214076 x 1023 = 6.02214076E23
And the number of ways to shuffle a deck of cards?

8.0658175170943878571660636856403766975289505440883277824E67
OK, that is still clumsy.  What say we round it to 8.066E67?  Close enough, right?  To give you an idea of how huge that number is, if you did a BILLION different deck shuffles a second, it would take about 9.33E53 years to do all the possible hands.
The convenient part of using the E is that you don't have to use a superscript.

Multiplying and dividing using exponential notation is remarkably straightforward.  I'll use the E notation, to avoid exponents, which are a bit harder to read.

A E x times B E y is just A*B E (x+y).  Now, A*B may produce a result of 10 or more, and if it does, you just move the decimal place to the left one place, and add one to x+y.  As for dividing, it's the same general idea: A E x divided by B E y is A/B E (x-y).  Here, A/B may be less than one, and if it is, you move the decimal point one place to the right, subtracting one from x-y.

Adding and subtracting numbers in exponential notation is a little trickier.  You have to adjust the numbers to have the same exponent of ten, then add or subtract them.  If you add Avogadro's number to the universal gravitational constant (why anyone would do that, I can't imagine), you would get:

 602214076000000000000000 + 0.0000000000667384  = 602214076000000000000000.0000000000667384 
Which would then become:

6.022140760000000000000000000000000667384E23

That’s totally ugly, but it makes the point.  Did I mention the buckets and barrels of zeros I keep on hand?  Now you see why!

More seriously, let’s do a couple of examples of multiplying and dividing using real numbers.

5.0 E 4 times 3.6 E -3 is 5*3.6 E (4 – 3) = 18 E 1 or 1.8 E 2

2 E 3 divided by 4 E -2 is (2/4) E (3 – (-2)) = 0.5 E 5 or 5 E 4

Scripture on Ethics in Business

Any Christian ministry, and any business activity that is handled by a Christian, needs to reflect the Scriptural mandates concerning such activity.  Below, there is a selected listing of Scriptures that are applicable in this context; they should be carefully and prayerfully read.
 Leviticus 19:13 – You shall not oppress your neighbor, nor rob him. The wages of a hired servant shall not remain with you all night until the morning.

 Leviticus 19:35-36 – 35 You shall do no unrighteousness in judgment, in measures of length, of weight, or of quantity. 36 You shall have just balances, just weights, a just ephah, and a just hin. I am Yahweh your God, who brought you out of the land of Egypt.

 Deuteronomy 10:17 – For Yahweh your God, he is God of gods, and Lord of lords, the great God, the mighty, and the awesome, who doesn’t respect persons, nor takes reward.

·  Deuteronomy 24:14-15 – 14 You shall not oppress a hired servant who is poor and needy, whether he be of your brothers, or of your foreigners who are in your land within your gates: 15in his day you shall give him his hire (paycheck), neither shall the sun go down on it; for he is poor, and sets his heart on it: lest he cry against you to Yahweh, and it be sin to you.

 Deuteronomy 25:13-16 – 13 You shall not have in your bag diverse weights, a great and a small. 14 You shall not have in your house diverse measures, a great and a small. 15 You shall have a perfect and just weight. You shall have a perfect and just measure, that your days may be long in the land which Yahweh your God gives you. 16 For all who do such things, all who do unrighteously, are an abomination to Yahweh your God.

 2 Chronicles 19:7 – Now therefore let the fear of Yahweh be on you. Take heed and do it: for there is no iniquity with Yahweh our God, nor respect of persons, nor taking of bribes.

 Job 34:19 – Who (referring to God) doesn’t respect the persons of princes, nor respects the rich more than the poor; for they all are the work of his hands.

 Psalm 62:10 – Don’t trust in oppression. Don’t become vain in robbery. If riches increase, don’t set your heart on them.

 Proverbs 3:27-28 – 27 Don’t withhold good from those to whom it is due, when it is in the power of your hand to do it. 28 Don’t say to your neighbor, “Go, and come again; tomorrow I will give it to you,” when you have it by you.

 Proverbs 4:25-27 – 25 Let your eyes look straight ahead. Fix your gaze directly before you.26 Make the path of your feet level. Let all of your ways be established. 27 Don’t turn to the right hand nor to the left. Remove your foot from evil.

 Proverbs 10:9 – He who walks blamelessly walks surely, but he who perverts his ways will be found out.

 Proverbs 11:1 – A false balance is an abomination to Yahweh, but accurate weights are his delight.

 Proverbs 11:3 – The integrity of the upright shall guide them, but the perverseness of the treacherous shall destroy them.

 Proverbs 12:22 – Lying lips are an abomination to Yahweh, but those who do the truth are his delight.

 Proverbs 16:11 – Honest balances and scales are Yahweh’s; all the weights in the bag are his work.

 Proverbs 19:1 – Better is the poor who walks in his integrity than he who is perverse in his lips and is a fool.

 Proverbs 20:10 – Differing weights and differing measures, both of them alike are an abomination to Yahweh.

 Proverbs 20:14 – “It’s no good, it’s no good,” says the buyer; but when he is gone his way, then he boasts.

 Proverbs 20:17 – Fraudulent food is sweet to a man, but afterwards his mouth is filled with gravel.

 Proverbs 20:23 – Yahweh detests differing weights, and dishonest scales are not pleasing.

 Proverbs 22:1 – A good name is more desirable than great riches, and loving favor is better than silver and gold.

 Proverbs 27:23-24 – 23 Know well the state of your flocks, and pay attention to your herds:24 for riches are not forever, nor does even the crown endure to all generations.

 Proverbs 28:6 – Better is the poor who walks in his integrity, than he who is perverse in his ways, and he is rich.

 Proverbs 28:21 – To show partiality is not good; yet a man will do wrong for a piece of bread.

 Ecclesiastes 7:1 – A good name is better than fine perfume; and the day of death better than the day of one’s birth.

 Ezekiel 45:10 – You shall have just balances, and a just ephah, and a just bath.

 Matthew 7:12 – Therefore whatever you desire for men to do to you, you shall also do to them; for this is the law and the prophets.
 Luke 6:31 – As you would like people to do to you, do exactly so to them.
 Galatians 5:14 – For the whole law is fulfilled in one word, in this: “You shall love your neighbor as yourself.”

 Matthew 21:12-13 – 12 Jesus entered into the temple of God, and drove out all of those who sold and bought in the temple, and overthrew the money changers’ tables and the seats of those who sold the doves. 13 He said to them, “It is written, ‘My house shall be called a house of prayer,’ but you have made it a den of robbers!”
·  Mark 11:15-17 – 15 They came to Jerusalem, and Jesus entered into the temple, and began to throw out those who sold and those who bought in the temple, and overthrew the tables of the money changers, and the seats of those who sold the doves. 16 He would not allow anyone to carry a container through the temple. 17 He taught, saying to them, “Isn’t it written, ‘My house will be called a house of prayer for all the nations?’ But you have made it a den of robbers!”
·  Luke 19:45-46 – 45 He entered into the temple, and began to drive out those who bought and sold in it, 46 saying to them, “It is written, ‘My house is a house of prayer,’ but you have made it a ‘den of robbers’!”
 John 2:14-16 – 14 He found in the temple those who sold oxen, sheep, and doves, and the changers of money sitting. 15 He made a whip of cords, and threw all out of the temple, both the sheep and the oxen; and he poured out the changers’ money, and overthrew their tables.16 To those who sold the doves, he said, “Take these things out of here! Don’t make my Father’s house a marketplace!”
·  Luke 3:12-13 – 12 Tax collectors also came to be baptized, and they said to him, “Teacher, what must we do?” 13 He said to them, “Collect no more than that which is appointed to you.”

 Luke 16:10-12 – 10 He who is faithful in a very little is faithful also in much. He who is dishonest in a very little is also dishonest in much. 11 If therefore you have not been faithful in the unrighteous mammon (money), who will commit to your trust the true riches? 12 If you have not been faithful in that which is another’s, who will give you that which is your own?
· Acts 10:34-35 – 34 Peter opened his mouth and said, “Truly I perceive that God doesn’t show favoritism; 35 but in every nation he who fears him and works righteousness is acceptable to him.”

 Acts 15:8-9 – 8 God, who knows the heart, testified about them, giving them the Holy Spirit, just like he did to us. 9 He made no distinction between us and them, cleansing their hearts by faith.

 Romans 2:11 – For there is no partiality with God.

 Romans 10:12 – For there is no distinction between Jew and Greek; for the same Lord is Lord of all, and is rich to all who call on him.

 Ephesians 6:8-10 – 8 …knowing that whatever good thing each one does, he will receive the same again from the Lord, whether he is bound or free. 9 You masters do the same things to them, and give up threatening, knowing that he who is both their Master and yours is in heaven, and there is no partiality with him. 10 Finally, be strong in the Lord, and in the strength of his might.

·  Philippians 2:3-4 – 3 …doing nothing through rivalry or through conceit, but in humility, each counting others better than himself; 4 each of you not just looking to his own things, but each of you also to the things of others.

 Colossians 3:25 – But he who does wrong will receive again for the wrong that he has done, and there is no partiality.

 James 2:1-4 – 1 My brothers, don’t hold the faith of our Lord Jesus Christ of glory with partiality. 2 For if a man with a gold ring, in fine clothing, comes into your synagogue, and a poor man in filthy clothing also comes in; 3 and you pay special attention to him who wears the fine clothing, and say, “Sit here in a good place”; and you tell the poor man, “Stand there,” or “Sit by my footstool”; 4 haven’t you shown partiality among yourselves, and become judges with evil thoughts?

 1 Peter 1:17 – If you call on him as Father, who without respect of persons judges according to each man’s work, pass the time of your living as foreigners here in reverent fear…

From these verses, I learned:

How I conduct my business reflects:

· On my faith in God

· On God

· On me

In conducting my business, I need to:

· Use honest, generous measurements

· Pay honest and generous wages to my employees, and pay them in a timely manner

· Give honest prices and estimates for offered goods and services

· Deal with small purchases or accounts with the same respect and fairness as the largest ones

· Produce the highest quality goods and services to my fullest ability

· Provide promised goods and services in a timely manner

· Pay bills promptly—at least by the due date, and preferably somewhat before

· If I have competition, speak charitably of my competitors: speak truth, but in as kindly a way as possible

· As an employee, I need to give full effort to my job, minimally wasting the employer's resources, which includes the time for which I am paid

In summary, this means treating your customers, your employees and the vendors with whom you do business the way that you would wish to be treated.
