
CS118
Problem Solving with conditions

Solving a problem that has "conditions" means that there are decisions that must be made by the solution.  "Should I run these
tasks?" is the decision that is always made, and the answer for that question depends on the data available to the solution.

Some commonly-seen examples are:

· Which option from a menu did the user choose?
Based upon the option, different tasks will need to be performed

· Did the user give an appropriate value?
If s/he did not, an error message can be produced.  Obviously, we would not want that message otherwise.

· Is a computed value in a certain range?
If so, perhaps something else needs to be computed.

In the Standard Format, when a decision must be made, a TEST task is used.  For example:

T03: TEST: If value less than 0, T04-T05
T04: OUTPUT error message using value
T05: DEFINE: add 1 to "errcount"

T03 is the decision to be made for this problem: "Should we handle this as an error situation? "

The task numbers (T04-T05) listed at the end of T03 are the action tasks that are to be executed if the condition for the TEST is
true.  There must be at least one, and there may be as many as you wish.  Only those tasks listed at the end will be executed as a
result of the condition.  These task numbers are always sequential and must immediately follow the TEST task.  The content of
these tasks can be any legitimate tasks, including more TESTs.

Remember: You are providing instructions for what the The Solution is going to do.  The Solution will do nothing except what
you tell it.  The Solution only has the ability to use The Tools.  All other capabilities must be built from The Tools.

Common error:  Students will  attempt to perform tasks which seem obvious (as humans) but  for which there is  no logical
sequence in the Solution:

For the erroneous solution above humans readily make the leap from T05 to whichever value should be output.  But there is no
means for the solution to make that determination.  A more appropriate solution:

On the following page is an old exam as an example problem with its solution on the next page.  Try to develop it on your own
and refer to the solution only when you get stuck.  Your assignment to turn in is on the last page.

T01: DEFINE "value_for_001" as 'abc'
T02: DEFINE "value_for_002" as 'def'
T03: DEFINE "value_for_003" as 'ghi'
T04: INPUT: id_number
T05: TEST: If id_number is 001, 002, or 003, T06
     T06: OUTPUT value_for_001, value_for_002, or value_for_003 as appropriate

T01: DEFINE "value_for_001" as 'abc'
T02: DEFINE "value_for_002" as 'def'
T03: DEFINE "value_for_003" as 'ghi'
T04: INPUT: id_number
T05: TEST: If id_number is 001, T06
     T06: OUTPUT value_for_001
T07: TEST: If id_number is 002, T08
     T08: OUTPUT value_for_002
T09: TEST: If id_number is 002, T10
     T10: OUTPUT value_for_002



Example problem



Note 3: T10
By starting "discount" with the value 0 we prevent having to put in another TEST and DEFINE after T13 and T19.

Oil Change SOLUTION

T01: INPUT: car make and model as "car01"
T02: INPUT: recommended mileage as "recommend01"
T03: INPUT: price of oil change as "price01"
T04: INPUT: car make and model as "car02"
T05: INPUT: recommended mileage as "recommend02"
T06: INPUT: price of oil change as "price02"

T07: OUTPUT: Display menu for user using all input data

T08: INPUT: Collect user's menu choice as "choice"
T09: INPUT: Miles since last change as "miles"

T10: DEFINE: "discount" as 0

T11: TEST: if choice = 1, T12-T16

T12: TEST: if miles within 10% of recommend01, T13
          T13: DEFINE: "discount" as 20% of price01

T14: DEFINE: "tax" as 0.065 * (price01-discount)
T15: DEFINE: "final" as price01 – discount + tax
T16: OUTPUT: table of final quote using car01, recommend01, price01, discount, tax, final

T17: TEST: if choice = 2, T18-T22

T18: TEST: if miles within 10% of recommend02, T19
T19: DEFINE: "discount" as 20% of price02

T20: DEFINE: "tax" as 0.065 * (price02-discount)
T21: DEFINE: "final" as price02 – discount + tax
T22: OUTPUT: table of final quote using car02, recommend02, price02, discount, tax, final

Note 1: T01-T06
Use of variable names of the same form with numbers makes it easy to
keep track of related information.

Note 2: T07
Summarizing information is fine as long as it is unambiguous.

Note 4: T11
Common student  error:  Every TEST must  specify  which tasks  will
execute if the condition is true.  If the condition is false, those tasks
will be skipped.

Note 0: Before you start
Don't add task numbers until you have all tasks in place.  This will prevent you having to renumber them later.

Note 5: T12
Conditions and descriptions don't have to be mathematics if English is
easier.  Be sure the English is accurate, though!

Note 6: T17
TEST has no ELSE option, so you must present another TEST task here.

Note 7
This solution may not be exactly as you might prefer.  For example, there is no handling of potential error, such as would occur if the user didn't choose one of the two possible
menu choices.  Note that the problem does not require error handling so you should not include it – follow the assignment.



Exercise
Prepare a solution in the Simplified Standard Format for this problem:

Approach:
· In two of the sample runs we see four inputs being provided and one table of output.  However in the other two sample runs we
see only one input and one error message.  This suggests that three of the inputs may not be executed – the TEST tool allows us to
decide if  we are  going to  execute  a  task.   Similarly,  in  certain circumstances  the  table  may not  be produced,  and in  other
circumstances the error messages may not be produced.  So TEST tools will permit use to decide when each of these tasks should
be executed.

· The tables require computed values, but the problem says to "have the program terminate" if the input is faulty.  This means that
there will be no computation of those table values if the inputs are faulty (and no table will be produced).  Once again, the TEST
tool allows us to decide if we are going to compute those values.


