Unit 9
Two useful concepts in mathematics are the concept of the least common multiple of a pair of numbers and the greatest common divisor of a pair of numbers.  Its usefulness may not be immediately obvious, but a simple trip to a US grocery store will make the point clear.  Frankfurters, which are generally cooked and served in a bun especially designed for them, come 10 to a package.  The buns made for them come 8 to a package.  Great!  Either you buy too many frankfurters, to be sure you don’t have too many buns, or you buy enough buns for all the frankfurters, which will generally leave you with left over buns.  What’s a person to do with this kind of insanity?

Just as an aside, this is not a plot to drive consumers to distraction: both items are sold by the pound, and one pound of most frankfurters generally will contain 10 frankfurters, but a pound of the buns generally only contain 8 buns—just so you know!  In my family, we solved this either by using the leftover frankfurters in a casserole or something, or by making the leftover buns into cinnamon-sugar toast.  Since this is a course in practical mathematics, not practical living, we are going to solve this using mathematics—finding the number of packages of each to do the job without leftovers.
Let’s take two numbers, a and b.  First, let’s find the least common divisor.

Just for convenience, let’s assume a > b.  If that’s not the case, just swap things around so that is true.

Find the remainder of dividing a by b.  Call it r1.  Now if r1 = 0, we’ve got the answer: b is the greatest common divisor of a and b.  On the whole, life isn’t going to be that easy, so we go to the next step.

Find the remainder you get dividing b by r1. Remember—being the remainder from dividing a by b, r1 will always be less than b, so we will have some remainder, r2.  Again, if r2 = 0, we have found the least common divisor: it is r1.  If not, we repeat the process, getting the remainder from dividing r1 by r2 which we’ll call r3; then getting remainder r4 then r5 and on, until we find a remainder that is 0.  If rn = 0, then the greatest common divisor will be rn-1.
Let’s take our example of 10 and 8.  10 / 8 is 1 remainder 2.  8 / 2 is 4, remainder 0.  So, the least common denominator of 10 and 8 is 2.

So far, that doesn’t help us know how many packages of frankfurters and packages of buns to buy to get the same number, does it?

Actually, it does!  The least common multiple of a and b is a*b/(greatest common divisor of a and b).  That helps!  So, for 8 and 10 with greatest common denominator of 2, we have the least common multiple of the two being 8*10/2 = 40.  Great!  So we now know that we need 4 packages of frankfurters, and 5 packages of the buns to make up 40 frankfurters with a bun each.  Of course, how often do you only have two things to consider?  Let’s go back to the taco example from the last lesson:
Hamburger, at $1.50 per pound, and that will make 6 tacos

Taco Shells at $2.40 a dozen, which will make 12 tacos

Lettuce at $0.96 a head, which will make enough shredded lettuce for 12 tacos

Tomatoes at $1.28/lb, which will make enough chopped tomatoes for 32 tacos

Onions at $0.84/lb which will make chopped onions for 14 tacos

Taco seasoning at $0.90 a package, which will spice up one pound of hamburger, or 6 tacos

What we need, then, is the least common multiple of 6, 12, 14 and 32 first.

OK, compute the greatest common divisor of 6 and 12.  Obviously, that’s 6.
Now, compute the greatest common divisor of 6 and 14: that’s 2.

Finally, the greatest common divisor of 2 and 32 is 2, as well.  Since we’re multiplying 4 numbers together, we have to divide by the greatest common divisor 3 times.  We end up with 6*12*14*32/(2*2*2) which works out to be 2016.  So that works out to be:

336 lbs of hamburger

336 packets of taco seasoning

168 dozen taco shells

168 heads of lettuce

  63 lbs of tomatoes
144 lbs of onions

And that will make 2016 tacos.  Now, if you really were going to buy enough of everything to make that many tacos, you’d probably want to buy it all, but contract to have it delivered a little at a time, every few days, rather than getting it all at once.  You also might, by buying in bulk, be able to get a discount on the cost, but don’t count on it if you’re getting the delivery a little bit at a time.
The Least Common Multiple (Often nicknamed the LCM) and the Greatest Common Divisor (Often called the GCD) are not the most sophisticated mathematical concept out there, but it’s often remarkably useful for figuring and planning.  Also, if you recall converting decimals into fractions, they are handy there to get a fraction down to the most reduced form.
Economics
This is modified from the article on economics at https://www.moneyinstructor.com/
Economics is the study of how a society uses its resources to address its needs and wants.  Resources are limited: they show scarcity.  There are not enough resources to supply all the needs and wants of all people.  Needs are those things that are essential to survival: food, water, shelter, clothing.  Anything that is not a true need is a want.
Other terms needing defined are:

Land: This includes all the natural resources to produce goods and services, including crops grown on the land, minerals mined from the land, and rent paid to the owner of the land for use of the land.

Goods and Services: These are the things bought, ranging from haircuts to mp3 players.  Goods are tangible items, like refrigerators and washing machines and automobiles, all of which are examples of durable goods things that are used repeatedly until worn out; goods are also things like towels, pizza and shoes, which are consumed or more quickly worn out with use.  Services are deeds or actions performed for you by others.  Haircuts, wiring a house, delivering a pizza or repairing a vehicle are examples of services.
Labor: Human effort put into making goods or providing services. Labor includes factory workers, medical personnel and teachers, as an example.
Capital: This is anything that is used to produce other goods and services.  It includes the machinery used to make the goods or perform the services; the trucks, planes or trains used to transport the goods or the people providing the services; the building used to house and sell the goods, or in which services are performed; the tools that construction workers use to build building.

Understanding economics helps people make good, informed decisions as consumers.  It also helps individuals make decisions about public policy, business activities, even what medium to use for advertising and what audience to target.
Key Economic Questions
This is modified from the article on economics at https://www.moneyinstructor.com/
In any economy, there are three basic questions that must be answered:
1. What goods and services should be produced?  This requires assessing the needs of the population as well as the wants of the population.  The wants may be products; they may also include a police force, fire protection and ambulance service.
2. How should those goods and services be produced?  Materials to make the goods, human potential to provide the labor to produce goods, provide the service and deliver the goods, and capital to do the task.  In countries with limited resources, procuring the materials and capital are likely to be the limiting issue.
3. Who gets to consume the goods and services?  This is generally decided by how a society divides up its factor payments, or income.  Factor payments include the rent paid on land or property, wages paid to laborers, and interest paid on loans taken out to purchase capital.
The goals of every economy are essentially the same:

1. Economic Efficiency: This is achieving the most consumer satisfaction from the available resources.  With resources being limited, and demand unlimited, efficiency is vital

2. Economic Growth: This is the long-term expansion of the economy’s ability to produce goods and services.  This requires increasing the quantity or quality of the basic resources—labor, capital, land and entrepreneurship.

3. Security and Stability: This is limiting the fluctuations in prices, in employment and production.  One of the major areas of focus is keeping inflation in check.
4. Equity: This has two separate, but not unrelated, meanings.  On the one hand, it is used to mean fairness of distribution of wealth.  The other use of the word equity means things owned by an individual.  In trying to achieve equity in the first sense, many countries, including the USA, have government programs providing necessary goods and services to those whose ability to afford them is limited.  These programs are generally funded by taxation, in which the wealthy are expected to be paying more.
5. Economic Freedom: This is individuals having the right to engage in voluntary exchange of goods and services, or in the results of factors of production.  Economic freedom is the foundation for pure market economies and capitalism.  In the USA, the economy is market based, but it has elements of all three types of economies
a. Traditional: This economy is based on custom: it often is the passing down of cultural elements from one generation to the next.  Feudal European monarchies operated along traditional lines, as does India’s caste system. That women and minorities are consigned to poorly paid, undesirable jobs is another kind of traditional economy.
b. Market: These economies rely on the interaction of supply and demand in the market to resolve the question of who gets what.  The prices of goods, services, labor and capital are controlled by activity in the marketplace; this kind of economy is comparatively easy to run, because it does not require any, or much, governmental intervention

c. Central Planning: Decisions as to how much and what goods and services are produced, and to whom they are provided, are made by a central, usually government, agency.  In wartime, most economies will be centrally planned.  Outside of wartime, central planning is inefficient; it requires predicting future need accurately, which is notoriously difficult. Even China is moving away from a centrally planned economy.
In reality, all economies are mixed economies, but one of the three market types will be dominant: in the USA, though there are traditional and central planning elements, the market is mainly a market economy; in China, it is more centrally planned, even though there is some choice.
