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Midterm logistics

 Midterm is this Tuesday from 7pm - 10pm
 |ast name Aa - Ep: Braun Auditorium
 Last name Eq - Na: Hewlett 200

e Last name Nb - Zz: Cemex Auditorium



Exam is open book, open notes, closed computer
The examination 1s open-book (specifically the course textbook The Art and Science of Java and

the Karel the Robot coursereader) and you may make use of any handouts, course notes/slides,

printouts of your programs or other notes you've taken in the class. You may not, however, use a
computer of any kind (i.e., you cannot use laptops on the exam).
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The examination is open-book (specifically the course textbook The Art and Science of Java and
the Karel the Robot coursereader) and you may make use of any handouts, course notes/slides,
printouts of your programs or other notes you've taken in the class. You may not, however, use a
computer of any kind (i.e., you cannot use laptops on the exam).




Coverage
The midterm exam covers the material presented in class up to and including string processing,

which we should finish by Friday, February 7, which means that you are responsible for the
Karel material plus Chapters 1-6, 8, 9, and the use of mouse listeners from Chapter 10 (sections
10.1-10.4) from The Art and Science of Java.
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Other tips

Style doesn’t matter. You don’t need to comment.
e (but...)
Don't worry about imports.

Pseudocode credit is capped at 50%.

—dge-cases are really important.
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Given that nothing could possibly be more representative of “technology’s wonders™ than
Karel the Robot, it is clear that a central component of the President’s health care plan
must involve putting our tireless robot to work in support of patient care. As part of
meeting that challenge, the Obama administration is seeking to use Karel to monitor the
temperatures of patients on a hospital ward that looks something like this:

3 4 5 6 7 8 9 10 11 12 13 14

The stacks of beepers under each bed record the current temperature of the patient. Thus,
the patient occupying the bed on 31 Avenue has a temperature of 99°, which is indicated
by a stack containing 99 beepers. Although 99° is slightly higher than the normal body
temperature of 98.6°F, it is nothing to worry about. The patient in the 7th Avenue bed, on
the other hand, has a temperature of 104°, which is dangerously high. The 97° for the
patient in the 9t Avenue bed is below normal, but the 101° temperature of the patient in
the bed on 12th Avenue is again high enough to cause concern.

Your job in this problem is to implement a program called Karelcare in which Karel
checks each of the patients in turn and flags any temperature that is greater than 100.
One way to flag an out-of-range temperature 1s to paint the corner red, which
SuperKarel can do by calling

paintCorner (RED) ;



The only part of Karel’s world you need to consider is 15t Street, which is the row at
the bottom of the window (the walls marking the beds are merely decorative). Karel
can find where the beds are simply by looking for the stacks of beepers.

Karel always begins at the corner of 15t Street and 15t Avenue, facing east, with an
empty beeper bag. Karel should finish on the easternmost corner of 15t Street.

The world can be of any length, and there can be any number of beds. The beds,
moreover, can be separated by any number of open spaces, and can even be adjacent.

Once Karel figures out that a particular temperature needs to be flagged, i1t must put
all the beepers back to ensure that the beeper pile continues to show the correct
temperature. Given that Karel has no way of telling how many beepers are on a
corner without taking them away, the number of beepers in each pile will change as
the program runs. (It may help to recall that Karel starts out with an empty beeper

bag.)
In order to meet the hospital’s threshold of concern, a temperature must be strictly

greater than 100. Thus, Karel should not paint the square if the patient’s temperature
1s exactly 100, but should do so if the temperature 1s 101.
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public class KarelCare extends SuperKarel ({

public void run() {

}
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public class KarelCare extends SuperKarel ({

public void run() {
while (frontIsClear()) {

move () ;
}
}
5
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public class KarelCare extends SuperKarel ({

public void run() {
while (frontIsClear()) {
if (beepersPresent()) ({

}

move () ;
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public class KarelCare extends SuperKarel ({

public void run() {
while (frontIsClear()) {
if (beepersPresent()) {
checkTemperature () ;

}

move () ;

}

if (beepersPresent()) ({
checkTemperature () ;

}

}

private void checkTemperature() ({
for (int 1 = 0; 1 < 100; i++) {

if (beepersPresent()) ({
pickBeeper () ;
}

}
if (beepersPresent()) {

paintCorner (RED) ; IJE :
1

} 2
while (beepersInBag()) { s| -
putBeeper () ; o -

} iR
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Problem 2: Simple Java expressions, statements, and methods (20 points)

(2a) Compute the value of each of the following Java expressions. If an error occurs during
any of these evaluations, write “Error” on that line and explain briefly why the error
occurs.

5.0/ 4 -4/5
7<9-5%&& 3 %0 ==

"B" + 8 + 4




EXPressions

* Order of operations
e Short circuit evaluation
e Undefined operations

e divide by zero

e subtract from a String

* elC.



Operator Precedence

Operators of equal
R CC|  Procedence are
CECN DR | -\ Uotcd loft to right
voeneor [

CEE D

T —
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Short circuit evaluation

*x || ymeansx OR y
* what if x is true?

e y doesn’t matter!

* X & ymeansx AND y

« whatif x is false”
e x doesn't matter!
e This is important because it can mean error code won't run

3

=3 ||l 4/0
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(2b) What output is printed by the following program:

File: Problem2b.java

This program doesn't do anything useful and exists only to test
your understanding of method calls and parameter passing.

*/
import acm.program.¥*;
public class Problem2b extends ConsoleProgram {

public void run() ({
int numl = 2;
int num2 = 13;
println("The 1lst number is: " + Mystery(numl, 6));
println ("The 2nd number is: " + Mystery(num2 % 5, 1 + numl * 2));

private int Mystery(int numl, int num2) ({
numl = Unknown (numl, num2);
num2 = Unknown (num2, numl) ;
return (num2) ;

private int Unknown (int numl, int num2)
int num3 = numl + num2;
num2 += num3 * 2;
return (num2) ;

Answer:




import acm.program.¥*;
public class JavaleCarre extends ConsoleProgram ({
public void run() {
int tinker = 36;
int tailor = 54;
int soldier = smiley(tailor, tinker);
println("soldier = " + soldier);

}

private int smiley(int tinker, int tailor) {
int poorMan = guillam(tinker, tailor);
println ("poorMan = " + poorMan) ;

int beggarMan = gquillam(tailor + 9, tinker / 9);
println ("beggarMan = " + beggarMan) ;

return poorMan + beggarMan;
}

private int guillam(int karla, int mundt) ({
karla %= 10;
mundt /= 10;
return 100 * karla + mundt;
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File: Trace.java

This program doesn’t do anything useful
and exists only to test understanding
of parameters and String methods.

/

import acm.program.¥*;
public class Problem2c extends ConsoleProgram ({

public void run() {
String sl = "To err";
String s2 = "is human!";
sl = forgive(sl, s2);
println(sl + " " + s2);
}

private String forgive (String me, String you) {
String heart = me.substring(0, you.length() - me.length());
you = "" 4+ you.charAt (me.length());
int amount = heart.length();
me = me.substring(amount + 2) + me.charAt (amount);
heart += understanding(you, 2) + you + me;
return heart;

}

private char understanding(String you, int num) ({
return (char) (you.charAt (0) + num);

}
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