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Problem 1 [18 points] Short-answer: course policies, fundamental concepts, literals, operators, expression statements

la [5points]  Fill inthefollowing blanks:

Programming is automating problem solving.

MATLAB stands for Matrix Laboratory .

Javais strongly typed.

David |. Schwartz's officeisin 5137 Upson Hall.

1b [6points] Fill in the blanks for the following code fragment that swaps the contents of a with b without directly
assigning 1tob and 2to a. Hint; Uset np:

int a=1, b=2, tnp;

1c [1 point] Fill in the blank for the output for the following statement:
Systemout.println("Qutput c: " + ( true & ( false || !( true || false ) ) ) );

Qutput c: false

1d [1 point] Fill in the blank for the output for the following statement:
Systemout.printin("Qutput d: " + (1-2-3-4) );

Qut put d: -8

le [3points]  Show the output for the following statement:
Systemout. println("H \nBye!");

Hi
Bye!

If [2points]  Fill inthe blanksfor the output for the following statements:
int x=2, y=1;
X = y-- -X;
Systemout.println("x: "+x+" y:

+y)

x: -1 y: 0
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Problem 2 [38 points] Selection statements, processing input, remainder operator, Srings, relations, user 1/0

Complete the following code in class Pr obl en® by filling in the blanks and boxes. The user is prompted to enter an integer-
valued t enper at ur e, which israted using Strings according to the following criteria:

tenmperature rating tenperature| rating tenperature rating
90 -92 "al nost hot " 93 -96 "hot " 97 - 99 "very hot"
80— 82 "al nost war nt 83 - 86 "war ni 87 -89 "very warnf
70-72 " K" 73-76 " oK 77-79 " K"
60 - 62 "very cool " 63 — 66 "cool " 67 - 69 "al nost cool "
50 - 52 "very col d" 53 - 56 "col d" 57 - 59 "al nost col d"

To determinether at i ng, your program will:

» obtainauserinputt enper at ur e. The user must enter an integer. If the user enters an out-of-bounds value, the program
finishes. Assume that the user does not enter an illegal type.

* determineaninitial r at i ng based oninitial temperature ranges: 90 — 99, 80 — 89, 70 — 79, 60 — 69, and 50 — 59.

* modify r at i ng based on the specific temperature range, as demonstrated in the chart above. Note that ther at i ng
modifications of " war m' and " hot " are different from the modifications of “ cool " and " col d" . For instance, given
atenperat ure of 81, therati ngis"al most warn', butforat enper at ur e of 51, therati ngis"very
col d". Hint: A remainder operation (using %9 can help identify the specific portion of the initial range.

» print Done! when finished processing input.

Example session:

Enter tenperature: 52

Your tenperature is very cold.
Enter tenperature: 67

Your tenperature is al nost cool.
Enter tenperature: 99

Your tenperature is very hot.
Enter tenperature: 32

Done!

public class Problen? {
public static void main(String[] args) {
/1 Initialize variables. Assune user enters integers:
TokenReader in = new TokenReader(Systemin); // input reader

Systemout.print("Enter tenperature: "); /1 prompt for tenperature
int tenperature = in.readlnt(); /] user-input tenperature
String rating; /1 tenperature rating

/1 Rate tenperatures until user enters out-of-bounds integer:

while (tenperature > 49 && tenperature < 100) {

/1 Apply initial tenperature rating:

i f ( temperature >= 90 ) rating "hot";

else if ( tenperature >= 80 ) rating "war ni';

else if ( tenperature >= 70 ) rating "K'

else if ( tenperature >= 60 ) rating "cool ";
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/1 Modify $rating$ based on specific portion of tenperature range:

int rem= tenperature % 10;

// warm and hot conditions:
if (tenperature >= 80) {
if (rem< 3)

rati ng = "al nost
else if (rem> 6)
rating = "very"

}

if (rem> 6)

rating = "al nost
else if (rem< 3)
rating = "very"

+

/1 cool and cold conditions:
else if (tenmperature <= 69)

+

/1 portion of tenperature range

+

+

+ rating;

rating;

+ rating;

rating;

/1 Qutput the nodified tenperature rating:

Systemout.println("Your tenperature is

/1l Process next tenperature:

Systemout.print("Enter tenperature: ") ;

tenperature = in.readlnt()
} // end while

Systemout.println("Done!"); // finished processing

} // method main
} // class Problen?

+ rating + ".");
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Problem 3 [44 points] Algorithms, Repetition: conditional update, accumulation

Background: DIS.com needs to ship boxes to consumers but is too cheap to hire more than one worker. A random amount of
boxes (between 1 and 3, inclusive) spews forth from a chute into a bin with no boxes initialy inside. The lonely worker must
take boxes out of this bin and place them in a truck for shipping. Because of sporadic back pains, the worker will take a
random amount of boxes (between 1 and 3, inclusive) out of the bin. Unfortunately, the bin may hold a maximum of 7 boxes.
To prevent the bin from filling up and shutting down the whole operation, the worker must keep working. Although the worker
starts completely refreshed, al thiswork tires the worker. So, every four trips between the bin and truck the worker’s efficiency
drops by 25% of the previous value. Eventually the worker will cease carrying enough boxes, and thus, the bin will fill up.

Algorithm: You will simulate this problem with a program that has this algorithm:

e Setupinitia values.
e Attempt to add boxes to hin.
» Ifthebinisnot full:
- remove boxes that the worker is able to extract.
- obtain more boxes from the chute.
- repeat.
e Otherwise, stop the simulation and report the resullts.
Tasks: Fill in the blanks below to complete the code that performs the simulation:

» Initialize variables that represent these initial amounts: boxes to add to the bin (boxes ToAdd), boxes taken from the bin
(boxesTaken), boxesinsidethe bin (boxesl nBi n), and total amount boxes extracted by the worker (t ot al Boxes).

» Usealoop to perform each cycle of the algorithm. Each cycle consists of checking if the binis full, updating the count of
cycles and amounts of boxes (added, taken, total), decreasing worker efficiency (if necessary), and obtaining a new batch
of boxes to add to the bin.

* Report the count of cycles of the simulation and the total amount of boxes taken by the worker.

Notes: Remember that you may not use arrays. You must use the code and blanks supplied for you!

public class ProblenB {
public static void main(String[] args) {

/Il Initialize variabl es:

int MN = 1; // m ni mum nunber of boxes for chute and worker
i nt MAX = 3; /1 maxi mum nunber of boxes for chute and worker
i nt MAXBOXES = 7; /1 maxi mum nunber of boxes that the bin can hold

/1 random anount of boxes (M N to MAX, inclusive) for adding to bin:
i nt boxesToAdd =

(int) (Math. random()*(MAX-M N+1) + M N) ;

i nt boxeslnBin =0 ; /1 current # of boxes in bin

i nt boxesTaken =0 ; /1 current # of boxes taken fromthe bin

i nt total Boxes =0 ; /1 total # of boxes taken so far

doubl e eff =1 ; /1 worker efficiency, which starts at 100%
i nt count =0 ; /1 count of cycles so far
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/1 Process each cycle of the sinulation

while ( (boxeslnBin + boxesToAdd) <= MAXBOXES) ) {

count ++ ; /1 increnent # of cycles

boxesl nBin += boxesToAdd ; /!l increment # of boxes in bin

/1 Determ ne current # of boxes taken from bin. The worker nmay not
/1 extract nore boxes than are already in the bin

boxesTaken =

(int) (eff * (Math.random)*(MAX-M N+1) + M N))

if ( boxesTaken <= boxeslnBin ) {

t ot al Boxes += boxesTaken ;

boxeslnBin -= boxesTaken

} else {

t ot al Boxes += boxeslnBin ;

boxesInBin = 0 ;

}

/1 Reduce worker’'s efficiency by 25% every 4th cycle of the sinulation

if ( count %4 == 0 )

eff = eff * 0.75

/1 Cbtain new boxes to attenpt adding in bin for the next cycle:

boxesToAdd = (int) (Math.random()*(MAX-M N+1) + M N)

} // end while
/1 Report results:
Systemout.println("Total boxes taken:\t" + total Boxes );
Systemout. println("Nunber of cycles of sinmulation:\t" + count );
} // method nmain

} // class ProblenB



