All multiple choice questions are equally weighted. Y ou can generally assume that code shown in the
guestions isintended to be syntactically correct, unless something in the question or one of the answers
suggests otherwise.

1

When an array isto be sorted, it may happen that some data values start out beingin the
same position where they should end up. For example, in thearray which isoriginally

40 -1 330

the 33 isright whereit will bein thefinal sorted output:

-1 0 33 40

But asa particular sorting algorithm operates, it might (depending on the algorithm) move
such an element out of the position where it belongs (of course, it will eventually get moved
back).

Which of the following statements are true?

I. Mergesort never (even temporarily) moves such an element.

I1. Quicksort never (even temporarily) moves such an element.
[11. Selection sort never (even temporarily) moves such an element.

A. lonly
B. Il only
C. Il only
D. landlll
E. Ilandlll

Suppose that the following isfrom a correct C++ program:
bp = new bicycle(" built for two", 2, 4);

What can be deduced from this?

I. bicycleisthe name of a concrete (non-abstract) class.

I. bp was declared as a pointer to bicycle or to some base class of bicycle.
[11. bp was declared asa pointer to bicycle or to some class derived from bicycle.

A. lonly

B. Il only

C. Il only

D. landll only
E. landlll only
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3.  Twoalgorithms, A and B, which solve the same problem, are analyzed, and it isfound that
B’sasymptotic running timeisgreater than A’s. A and B arethen implemented (car efully
and correctly) as programs and tested on various data sets. What isthe best prediction?

I. A will alwaysrun faster than B.
[1. B will alwaysrun faster than A.
[11. Asthe size of the test data increases, A ismore and morelikely to run faster than B.
V. Asthe size of thetest data increases, B is more and more likely to run faster than A.

| only

Il only

I11 only

IV only

No predictions are possible without knowing the make and model of the computer used for
testing.

moow»

4. intfindMax(int array[], int arraySize)
{

int max = array[0];

for (inti=1;i<arraySize; i++) {
if (max < array[i])
max = array[i];
}

return max;

}

Thisfunction isintended to find the largest valuein an array of integers, under the
precondition arraySize >=1. Suppose an additional precondition for thisfunction isgiven as
array[i] <= array[i+1] for all i from O to arraySize-2.

What istrue about the function, as coded?

I. Thefunction returnsthe correct answer only for those arrayswhich meet the new
precondition.

[1. Thefunction returnsthe correct answer faster for arrayswhich meet the new
precondition.

[11. Thereisa much faster algorithm which returnsthe correct answer for all arrays
meeting both preconditions.

A. lonly

B. Il only

C. Il only

D. landll only
E. Il andlll only
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In the following code fragment, Q isa queue of integers:
Q.insert(1);

while (1Q.isEmpty() ) {
int f = Q.getFront();
if (f > 10)

f = Q.dequeue();
else

Q.enqueue(f+1);
}

Thelast timethrough thisloop, what valueisremoved from the queue?

1
9

10
11
can't tell---infinite loop

moow>»

Suppose a tree has 7 nodes and a height of 3. (Our definition hastheroot at level 1.) What
istrue?

I. Thetree must beabinary tree.

[I. Thetreecannot beabinary tree.

I1l1. Thetree hasat least one node at level 3.
V. At least one node at level 3isnot a leaf.

A. lonly

B. Il only

C. Il only

D. landlIV only
E. Il andlV only

A function which maps a key to an index or bucket number iscalled a...

accessor method
overloaded index function
hash function

leaky bucket function
retrieve function

moow»
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The preorder traversal of a certain binary search treeis
10 53 2 15 12 20
If thevalue 11 isthen added to thistree, what isthe preorder traversal of theresulting tree?

(hint: First, draw thetree, using thefact that it isa search tree.)

A. 1110532151220
B. 10115321512 20
C. 10532111512 20
D. 1053215 1112 20
E. 10532151211 20

Rank thefollowing (1-7) into increasing order of growth, with 1 assmallest (slowest
growing) and 7 aslargest (fastest growing):

constant
cubic
exponential
linear
logarithmic
nlogn
quadratic

Having donethis, which arethe entrieswith ranks5 and 6?

A. 5. exponential
6. quadratic

B. 5. quadratic
6. cubic

C. 5. constant
6. quadratic

D. 5.nlogn
6. exponential

E. 5. logarithmic
6. cubic

In the mergesort algorithm, what isthe asymptotic running time of the step of merging
sorted subarrays?

A. O(logn)
B. O(n)

C. O(nlogn)
D. O

E. O(n’logn)
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11. Supposethe partition function (of quicksort) iscalled on thisarray:
4765180

Which of the arraysbelow could result from the call, i.e. which of them satisfiesthe
postconditions of partition? (Assume partition choosesthefirst element asthe pivot.)

1045687
4015687

moow»

4015678
1054687
4876510

12.  Which of these sorting algorithms hasthe best (lowest) asymptotic running time when the
input list isalready sorted?

I. insertion sort

Il. selection sort

[11. quicksort (choosing the first element of the array asthe pivot)
V. mergesort

"
v
Il and 1V, with the same asymptotic running time

moow»

13. Consider thefollowing definition of class A:

classA {
private:
void foo(int, int) = 0;
public:
void bar (double x);
void baz(double x, doubley);
void quax(double xyz[]);
1

Which of thefollowing istrue about the declaration of foo within A?

The declaration isillegal because it does not specify argument names.
The declaration is not logical because the method cannot be called by client code.

The declaration isillegal because the method is not virtual.
The declaration is not logical because the other methods cannot call foo.
The declaration may be both legal and logical, depending on the other code in the program.

moow»
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Suppose v isthe value of anode N in a binary search tree. Assumethat thereisavalue
higher than v in thetree. Among all thevaluesin thetree, whereisthat next larger value
located?

A. somewherein the left subtree of N

B. intheright child of N (always)

C. dawayssomewherein theright subtree of N, athough not necessarily in the right child itself
D. inthe parent node of N (always)

E. sometimesin the right subtree of N, sometimesin the parent of N

classA {
...

¥

classB : public A {
...

1§

classC : public A {
...

1§

A* ap = new A;
B* bp = new B;
C* cp = new C;

int main() {
/I Which of the following assgnmentsraisessa COMPILE-timeerror?

ap = bp; /A
*ap=*cp; /1l
bp =cp; /At

return O;

—

| only

Il only

I11 only

Il and Il only
none

moow»
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16. void foo(int N) {
int temp =0;
for (inti=0; (i<N)&& (temp < N); i++)
for (intj=0; ) <N;j++)
temp++;

}

Chosethe correct statement. (hint: First figure out what the function does, then analyzeits
complexity.)

A. If f(N) represents the running time function of foo, then f(N) = 2 + N(4 + 3N).
(The constants 2, 4 and 3 could be off by 1 or 2.)

The asymptotic complexity of foo does not depend on N, i.e. it is O(1) (constant).
The asymptotic complexity of foo is O(N).

The asymptotic complexity of foo is O(N?).

The asymptotic complexity cannot be analyzed without knowing the value of N.

mooOw

17. #include <iostream.h>

class Base {
public:
virtual void foo() { bar(); }
protected:
virtual void bar() { cout <<"base"; }
|3
class Derived : public Base {
public:
virtual int foo(int x) { return x; }
protected:
virtual void bar() { cout <<"derived "; }
1
void
main()
{

Base *basePtr1 = new Base();
Base *basePtr2 = new Derived();
basePtr 1->foo();

basePtr 2->foo();

}

Given the program above, choose the statement which istrue:

The program outputs "base base ".

The program outputs "derived derived ".

The program outputs "base derived ".

The program won't compile, because Derived does not define void foo().
The program won't compile, because method call basePtr2->foo() isillegal.

moow>»



Final

18.

CSE 143, Summer 2000 Page 8

Programming Problem (worth 4 multiple choice questions)

There are many different ways a set of values could be arranged in a binary search tree.
Twotreesarecalled " content-equal” if they contain exactly the same node values,
regardless of how the nodesare arranged in thetree.

Design and implement the function isContentEq, which should return trueif and only if the
two given binary search treesare" content-equal.” You may assumethat neither tree
containsduplicate values. Make no assumptions about how large or deep thetreesare. You
must use the function prototype and tree node definition shown below. You may not modify
thetrees. If you call any functions, you must provide full code for them.

A. Givean overview (in English) of how your algorithm will operate.

(PROBLEM CONTINUESON NEXT PAGE)

/I Use this definition of a tree node (without modification):
struct BinTreeNode {

double value;

BinTreeNode *left, *right;

|3

/I Use this prototype:
bool isContentEq(BinTreeNode *T1, BinTreeNode *T2);
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B. Implement the function isContentEq. Remember, if you call any helper functions, you must fully
declare and implement them.

/I Use this definition of a tree node (without modification):
struct BinTreeNode {

doublevalue;

BinTreeNode *left, *right;

3

/I Use this prototype:
bool isContentEq(BinTreeNode *T1, BinTreeNode *T2);



