Algorithms 1

Algorithms
In the previous lesson the caculations were farly ample. One or two vaues were input,
a caculation was made and the result is output. Mort programs have this sequence of
input, calculate, output. However, the number of vaues input, the cdculations and the
output can be much more cal cul ated.

In this lesson we will look a a dightly more complicated problem. We will gat with a
problem statement. Next we will determine the desred output, then determine what input
and caculations are needed to achieve the desired output.

Initidly, we will devdop an dgorithm (method for solving a problem) for a human to
follow. If we can't solve the problem with pencil and paper, we probably can't write a
program to solveit ether.

Problem: Your friend just bought a car. You look at the car in
amazement. “This made it aound the block?” You politely g
compliment the car then ask, “What kind of gas mileage does it ¢ £, .
get? Your friend replies “1 have no idea, how can | figure tha “E \ af ;
out?’ e

Before you continue with this lesson, try to write down step by
sep ingtructions for your friend to follow to calculate the
miles per gallon for the car. This is an algorithm for
calculating MPG.

Hints:
Y ou do not need to know how many galons the tank holds.
Y ou may assume thet if you fill the tank until it Sops autometicaly, the full tank
will aways be the same amount.
Filling the tank, then driving until it's empty is not “user friendly.”

Miles Per Gallon

The miles per gdlon if the number of miles driven divided by the number of galons

used. For exampleif you drive 100 miles and use 5 gdlons, the MPG is 20.
In order to find the number of miles driven you will need the starting odometer
reading and the find odometer reading.
To find the number of gallons used you need to start with afull tank, then see how
many galonsit takesto fill it back up.

Algorithm for Finding Miles Per Gallon:

Go to agas gation and fill the car (until the pump clicks off.)

Write down the odometer reading. We will call thisthe starting odometer.
Drive until you need gas again.

Go to agas gation and fill the car (until the pump dlicks off.)

Write down the odometer reading. We will cdl thisthe final odometer.
Write down how many galons you put in. We will cdl thisgallons.
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We have dl of the information we need and can now do the cdculdions. It is hepful if
we make up some vaues and then do cdculations with the sample vaues.

starting odometer: 8,900
final odometer: 9,000
gallons: 20

Before you continue. Find the MPG on aper for the example above. Write down every
arithmetic operation you perform. (You can't use the number 100 unless you show where
100 came from.)

Digtance = fina odometer — starting odometer (9000-8900 =» 100)
MPG = Digtance/ Gdlons (100/20 = 5)
The car in the example gets 5 miles per galon.

Pseudocode

Programmers sometimes write pseudocode before they write the actua program. Pseudo
means fdse it is not redly code because it does not follow syntax rules, it just lets us get
the basic sequence of the program on paper. At this point however, we switch to usng
good variable names. That means the spaces in names like “sarting odometer” have to be
omitted. We will use the varidbles art, final, gallons, and mpg.

Pseudocode for the MPG problem:
| nput start

| nput final

| nput gal | ons

di stance = final - start
nmpg = di stance/ gal |l ons
CQut put npg

Note the order of the statements. For the most part the statements must be in that order.

- It is congdered “user friendly” to ask for information in the order tha it is
gathered, or in the order that it is usualy asked. (magine the errors that would
occur if a form asked for the zip code first, then the state.)

Most programs have a pattern of input, caculate, output. The program is easer to
reed if we input dl of the information and then do dl of the cdculaions but
sometimes a program must do some cdculations before asking the user for more
information.

We had to cdculate disance before we can caculate mpg because mpg uses
distance.

Obvioudy, you can't output mpg until it has been calculated.

After writing pseudocode it should be farly easy to write the program from it. When you
write the program you will decide:
- thetypeto declare each variable;
an appropriate (ser friendly) prompt for each input so that the user will know
what to enter;
how to display the resuilt.



