CSE 142, Autumn 2008

Programming Assignment #4: Grades (20 points)
Due Tuesday, October 21, 2008, 11:30 PM

This interactive program focuses ofi/ el se statementsScanner, and returning values. Turn in a file named
G ades. j ava. To use &canner for console input, you mustiport java. util.*; inyour code.

The program uses a student's grades on homewaoridtarm exam, and a final exam to compute an oveoalrse grade
as a weighted average. The student's points eannedch category are divided by the total possidits for that

category and multiplied by the category's weighhe program either computes the student's couestedif the student
has taken the final exam) or tells the student whate he/she needs to earn on the final to achieeetain course grade.

Below is an example log of execution from the pamgr User input is bold and underlined. Your paogs output

should match these examples exadiiyen the same input. (Be mindful of spacing,hsas after input prompts and
between output sections.) It is important to ribeg this program behaves differently dependinghenuser input. Look
at the other example logs on the course web sitearithe next page to get more examples of therangg behavior.

ThldS program r eads your scores on homé‘V\Df K'| The program begins with an introduction messagelhefly
aﬂat eéggfeagourﬁgga (S)ny?ﬁre ??H;ﬁee%% e or explains the program. Then the program asks tee s
R weights of the two exams. You should subtractdhme of
Exam wei ght s? 20 30 the exam weights from 100 to get the homework weigh

Homewor k (wei ght 50):

Number of ' assignnents? 3 Next the user enters how many homework assignnvesits

Assi gnment 1 score and Wax? 14 15 given. For each assignment, the user enters histioee and
Assignnment 2 score and max? T720 the max score. Use a cumulative sum to computeshamk
Assignment 3 score and max? T9 25 . .

Sectons attended? 5 scores, as taught in textbook section 4.1.

Secti on 0|nts = 15 / 20 .

Tot al p0|pnt s = 65/ 80 Part of the homework score comes from sectionstingent
Véi ghted score = 40. 6 attended. Each is worth 3 points, up to a maxir@i20.
Exam gWEI ght 20): The user next enters his/her midterm exam scoréhe T
Scor e . .

Curve? 3 maximum exam score is 100. If the exam was curtrezse
Total points 81 /100 points are added to the user's score, up to a X0

Wi ght ed score = 16.2

The program can be run before or after the finahexso first
Have you taken the final ? (1=yes, 2=no) 1 prog e,

Exam gWE'I ght 30) = | the user enters whether it has been taken; 1 mgss)s2
Scor e’ means no. If it has, the user enters his/her saork the
%{\allle?pgfrnt s = 100 / 100 curve, and the student's grade is shown. If natolinputes
Vi ght ed score = 30.0 the final exam score needed to earn a particulaiseagrade.
Course grade = 86.8 If the student can achieve the desired course gnatth@ut

taking the final (in other words, if a final examose< 0 is
needed), the program shows 0.0 as the needed stfaitee needed score is above 100, the prograncadtes this and
shows the highest course grade the student cgthgejrade that would result if the student eaff&dn the final exam).

In the log of execution shown, the student earnéd 5l 17/20, and 19/25 on homework assignmentse Sihdent
attended 5 sections, earning 15/20 section poimtdding so. The student received a midterm exaomesof 78, curved
by 3 to 81. The student has taken the final exathearned a score of 95; it was curved by 10, katescores are
capped at 100, so the student gets a 100. Thmwioll calculations produce the student's grade tl@rabove log:

Grade =WeightedHomewor kScor e +Wei ghtedMidter mScor e +Wei ghtedFinal ExamScore
Grade=(14+17+19+ (5x3) 50+ 78%3 50 4100, 5
15+ 20+ 25+ 20 100 100
Grade=406+16.2+300
Grade = 8€.8

Note that in Java, 81/100 (the midterm score) wenlauate to 0, but the value desired is 0.81.
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Implementation Details:

You should handle the following two special casiegser input.

* A student can receive extra credit on an assignnhenexample, 22 / 20 is a legal score. B total homework
points are capped at the max possible. If a student receives a total of 63 / 60, yoousth cap this to 60 / 60.

e The maximum score for an exam is 100the curved exam scor e exceeds 100, a score of 100 isused.

Otherwise, you may assume the user enters valigt.ing/hen prompted for a value, the user will eterinteger, and

one in a proper range. The user will enter a nurabbomework assignmentsl, and the sum of the two exam weights
will be no more than 100. The weight of a par@ciudategory will be non-negative but could be @rv@s will be> 0.

Additional Output:
The following additional logs demonstrate the pargis behavior when the user has not taken thediah.

L og #2 Log #3
Thi s program reads your scores on homework Thi s program reads your scores on homework
and exans and reports your course grade or and exams and reports your course grade or
what score you need on the final exam what score you need on the final exam
Exam wei ghts? 15 25 Exam wei ghts? 33 34
Homewor k (wei ght 60): Honmewor k (wei ght 33):
Nunber of assignnents? 5 Nunmber of assignnents? 2
Assi gnment 1 score and max? 9 10 Assi gnnent 1 score and max? 75 50
Assignment 2 score and max? I5 15 Assignment 2 score and max? 5 75
Assi gnnment 3 score and max? T5 20 Sectlons attended? 8
Assignment 4 score and max? 30 _Z0 Section points = 207/ 20
Assignment 5 score and max? Z0 25 Total points = 95/ 95
Sectlons attended? 2 Wei ght ed score = 33.0
Section points = 6 T 20 )
Total points = 95/ 110 Exan1gme|ght 33):
Wei ghted score = 51.8 Score? 56
. Curve? U
Exan1QWE|ght 15): Total points = 56 / 100
Score? 61 Wei ghted score = 18.5
Curve? TIZ
Total pornts = 73 / 100 Have you taken the final? (1l=yes, 2=no) 2
Wei ghted score = 11.0 Desi red percentage? 90 -
. Score needed = 113.37 )
Have you taken the final? (1l=yes, 2=no) 2 Sorr%, it is inpossible to earn this score.
Desi red percentage? 80 - The hi ghest percentage you can get is 85.5.
Score needed = 68.9 T

The needed final exam score is computed usingmauiarsuch as the following, using the data from &8g

DesiredCour seGrade — Wei ghtedHomewor kScore —Wei ghtedMidtermScore
Final ExamWeight

NeededFinal Score=1000

80-518-110

NeededFinal Score =100
NeededFinal Score = 68.9

Log #3's output demonstrates the case where tlleddimal exam score is impossible to earn (> 100).

It is also possible that the user's desired peagenin the course is so low that he/she does rmat toetake the final exam
at all. In such a case, your program should @iftas the needed final exam score. The follovaadgial log is a
variation of Log #2 where the user enters a degsrdentage of 50 instead of 80:

L og #2, second variation (partial log)

Have you taken the final? (1=yes, 2=no) 2
Desired percentage? 50 -
Score needed = 0.0

Even the logs in this document do not cover albpme casessee the cour se web site for additional logs and make sure
your program matches all of their output beforaituy in.
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Development Strategy and Hints:
» Tackle parts of the program (homework, midtermalfiexam) one at a time, rather than writing therent
program at once. Write a bit of code, get it tonpde, and test what you have so far. Though tradwork
output appears early in the program, this is a partito write, so you may want to do the exam dode

» It is very important to write small amounts of coaled then compile and test this code to make sum®rks
properly. If you try to write large amounts of eodithout attempting to compile it, you will encdena large
list of compiler errors and/or bugs and will havea difficulty fixing the program.

* Many students encounter "cannot find symbol" coerpdrrors related to scope, parameters, and realues.
Avoid common mistakes such as forgetting to pasfurn a needed value, forgetting to store a retlivalue
into an appropriate variable, and referring to aalde by the wrong name.

* To compute homework scores, you will need to cutiugdly sum not only the total points the studerd barned,
but also the total points possible on all homewvas&ignments. See textbook section 4.1 about ctifeiEums.

» The final exam code can be tricky, so initially raalour program just assume that the student has thle final.
Once this works properly, then add the code forctse where the user hasn't yet taken the finahexa

* Worry about edge cases and cleanup last (suchtr@saezdit, exam scores over 100, and rounding).

e Parts of this program (such as the initial prongpteixam weights) read two values from the usehersaime line.
This is done by printing a single prompt and theatext | nt calls on e&Scanner back-to-back, like this:
Systemout. print("Type two val ues: ")
int firstValue = console.nextlnt();
int secondVal ue = consol e. nextlnt(); /1 Type two values: 10 20
* All weighted scores and grades are printed by tiogram with no more than 1 digit after the decirpaint.
Achieve this withSyst em out . pri nt f. The following code prints variable rounded to the nearest tenth:
doubl e x = 1.2345;
Systemout.printf("x is around % 1f in size.\n", x); [/ 1.2
* If you are getting scores of O regardless of whath dhe user types, you may have a problem witkgert
division. See Chapter 2 about typeg anddoubl e, type-casting, and how to avoid integer divisisaljpems.
If you have a value of typgoubl e but need to convert it into amt , use a type-cast such as the following:
double d = 5.678;
int i = (int) d; /15
e UseMat h. max andMat h. mi n to constrain numbers to within a particular bound.

Style Guidelines:

For this assignment you are limited to Java featin@m Ch. 1-4. A major part of this assignmendésnonstrating that
you understand parameters and return values. tde methods that accept parameters and retutesals appropriate
for structure and to eliminate redundan&eor full credit, use at least 3 non-trivial methods other than mai n.

Unlike on previous assignmentgu can have pri nt | n statementsin your mai n method. Howevermai n should still
be short and represent a summary of the overalirano; the majority of behavior should come fromeotimethods. To
achieve this goal, some of your methods will needeturn values. Each method should perform areshdask and
should not do too large a share of the overall worku will not receive full credit if your solutiohas lengthy "chains”
of method calls, where each method calls the mexyalues are returned, and control does not cank tomai n. For
reference, our solution is roughly 110 lines longh 5 methods other thami n, though you do not need to match this.

When handling numeric data, you are expected tosdh@ppropriately between typest anddoubl e. For example,
you will lose points if you always use tygeubl e for your variables even where typet would be more appropriate.

Some of your code will use conditional executiomhwif andi f/ el se statements. Part of your grade will come from
using these statements properly. Review booka@ec#.2-4.3 about nestedl/ el se statements and factoring them.

Give meaningful names to methods and variables, usedproper indentation and whitespace. Follova'3araming
standards as specified in Chapter 1. Localizealséas when possible; declare them in the smaldegtesneeded. Include
meaningful comment headers at the top of your mgand at the start of each method.
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