
No credit will be given for anything written in this examination booklet, but you may use the booklet for notes

corresponding oval on the answer sheet. Give only one answer to cach question. If you change an answer, be sure
that the previous mark is erased completely.

Many candidates wonder whether or not to guess the answer to questions about which they are not certain. In
this section of the examination, as a correction for haphazard guessing, one-fourth of the number of questions
you answer incorrectly will be subtracted from the number of questions you answer correctly. It is improbable,
therefore, that mere guessing will improve your score significantly; it may even lower your score, and it does take
time. If, however, you are not sure of the correct answer but have some knowledge of the question and are able
to eliminate one or more of the answer choices as wrong, your chance of getting the right answer is improved,
and it may be to your advantage to answer such a question.

Use your time effectively, working as rapidly as you can without losing accuracy. Do not spend too much time on

time. It is not expected that everyone will be able to answer all the multiple-choice questions.
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Which of the following corresponds to this expression?





Function Total is intended to return the sum of the integers in





7. What can be assumed about the value returned by the

(E) No assumption can be made about the value returned.

8. What can be assumed about the value returned by the call

(E) No assumption can be made about the value returned.



Which of the following must be true after the while loop terminates?















Which of the following describes the error in the code segment?



Which of the following member functions would also need to

20. Function Power takes two parameters, base and exponent.

of base to the exponent power. Assume that base and
exponent will only take values within the range of an int
variable for your machine and that exponent is always non-
negative. Which of the following is the best declaration for the



graphics routines and the video game program.



22. Consider the following code segment to print a calendar.



sum of its row number and its column number.





25. For each hour of the day, a weather station records temperature



(A) All data members should be public to make it easier for

(D) Some member functions should be private to minimize





28. Which of the following statements would best characterize





30. Consider the following definitions and code segment.





32. Consider the following code segment. Assume that neither



33. Consider designing a data structure to represent the positions

represents the position of one game piece (i.e., the row
and column number of the square that it is on).

(E) Removing the game piece from a particular square (given its row



(A) Nothing is printed because a run-time error occurs.

(C) Ten integers are printed in the same order in which

(D) Ten integers are printed in the reverse order in which

(E) Only the nonzero values that were read are printed; they
are printed in the same order in which they were read.





The variables first and last are the indices of the first and last elements

performs the task of splitting the array into two subarrays around a pivot





37. Assume that a client program declares and initializes rlist



Of the following, which best describes the behavior of

for the meal prices for all restaurants.









41. Approximately how many class periods did you spend using the Large Integer case study?

(C) Used it only in the middle of the year.
(D) Used it only at the beginning of the year.
(E) Used it at multiple times during the year.







Quick Reference for apvector and apmatrix













characters) then an error message is printed and abort called



















Some questions in the free-response section require you to write program segments. These are to be written

The questions are printed in this booklet and on the green insert. You are to use the green insert only to
organize your responses and for scratchwork, but you must write all your answers in the pink booklet. Write

When you are told to begin, open your booklet, carefully tear out the green insert, and start to work.





1. Assume that student records are implemented using the following declaration.







For example, assume that array wordlist is as follows:





2. For each digit, d, starting with the most significant digit,



One algorithm for implementing division using binary search is as follows:



main block alternates with the same block flipped upside down (i.e., reflected about a horizontal line through the



The constructor also sets the number of rows and columns of blocks which make up the entire quilt in the

the number of rows and columns of blocks that make up





with parameters that satisfy its precondition.
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Matching multiple-choice answers and free-response scoring follow.

Historical C++ Computer Science A format; matching shared A/AB solution material
retained.





questions, two of which were common questions

as examples of what faculty consultants thought were

while resulting in an exam that graded very similarly to

observed. Students made conceptual errors similar to
those they made in the past and did not seem stymied

information on how the difficulty level of questions

member functions and operators available to them

carly, as well as introduce other classes, to ensure that
students are comfortable with writing constructors and

that are provided. Some excellent examples of this

character-by-character comparisons and the private.

Integer Case Study. Invariably, when students try to

typically confuse that number with the length of the

being off by one in their loops which traverse the array,

from arbitrarily resizing arrays. If a question indicates

there's almost no need to resort to strange loops or

Note that no reference is made to eof, and the reads
are happening as extractions in the loop guard.







1. Assume that student records are implemented using the following declaration.







1. Assume that student records are implemented using the following declaration.







strings. Students needed to both understand the string
abstraction and develop correct algorithms for manipu-
lating the ordered array. The solution-space for this
question was very large, making it both very interesting
and very difficult to grade. The question had a mean of

In part (a), the student was required to return the
"insertion position" of a given string in the ordered
array. Many students checked for equality only (a
standard search) instead of what was required. As is
often the case with array questions, students also went

character-by-character comparison of strings, which was

insert a new word in the correct position in the ordered
array, shifting elements as appropriate. Many students

that part (a) afforded them in solving part (b). Another
common error was to use the element at the position

contents were unknown was being performed. Finally,
many students inserted the new word multiple times
or had problems shifting data in the array after a



correct value returned on both boundaries (including empty list)

source locations to at least two different destination locations)

locate position and insert word exactly once (insert almost always needs to follow shift)







(a) Student uses a standard while loop solution.
(b) Student makes a separate, explicit check to see if the word was already in the array, which is fine.







The student also does not increment numwords after inserting. Note that the resize that is performed is
non-destructive (benign) and so does not lose any points.



For example, assume that array wordlist is as follows:







puter Science Large Integer Case Study. In particular,
students were required to add a member function to the

division question using repeated subtraction had been

use binary search in their division algorithm for part (b)
of this exam. It was explicitly prohibited to use any

Since the algorithm for part (a) was very tightly
prescribed on both exams, most students did well.
Common errors included loop bounds that were
incorrect or loops that went in the wrong direction.
It was acceptable to access the digits directly (instead

neglected to compensate for the fact that the digits are

rithmic hint and so tended to write solutions that were

difficult time translating the invariant into working
code that moved the boundaries of the search appropri-
ately. There were also many different errors with respect



compute and store current digit (repeatedly)

normalize quotient (must have attempted to change a digit)

identify which side of interval to search next



2. For each digit, d, starting with the most significant digit,



One algorithm for implementing division using binary search is as follows:





2. For each digit, d, starting with the most significant digit,





computation is tainted and thus would be incorrect.



2. For each digit, d, starting with the most significant digit,



One algorithm for implementing division using binary search is as follows:





This question was substantively different from what
would have been asked in Pascal. Students were pro-
vided a context for a class, given the declaration of the
class, and asked to implement a constructor and two
member functions for the class. While there was a lot of
reading, the intent was to provide a real-life example in

The amount of reading and the relative position of this

scores, making this an effective discriminator across all

In part (b), the student was asked to supply the body

or were off by one in their index calculations. As it was
unclear from the problem specification, and not
clarified by the example provided, a solution was
deemed correct if the student reflected the block about

An alternating row pattern was not given full credit.
Most students received some credit on this part, with
the most common errors being confusion between the
block indices and the larger matrix indices, forgetting to
declare a local matrix to return, and forgetting to return







matrix gmat with its upper-lett corner at the position
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