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Name:  ______________________________________________________
PLEASE PRINT CLEARLY

ECE x70 Exam No. 3 (100pts. - 25% of the final grade)

General Remarks
This exam is limited open notes. You can have up to 3 double-side letter-size pages of notes that are stapled together and 
signed.  Notes must not be exchanged during the exam.  No textbooks, computers, calculators or cell phones.  Do not use 
back side without authorization as it may not be graded.  

DL: ___ ERR: ___ PTS: ___
DL – exam difficulty level (adjustment), ERR – exam errors, PTS – exam points.

Problem 1 (25pts.)
Answer the questions based on the recent lecture about the numerical complexity and/or Chapter 3 of the “Algorithms 
to Live By.”

Problem 1AB (10pts.)
What is the numerical complexity of cleaning up your house before a party in function of the number of guests?
Circle the closest answer: (Audiobook: 15m10s)

n! 2n n5 n4 n3  n2sqrt(n) n2log(n) n2 n*sqrt(n) n*log(n) n sqrt(n) log(n) 1 0  [O(n)]

What is the numerical complexity of the ritual of welcoming guests in function of the number of guests?
Circle the closest answer: (Audiobook: 17m10s)

n! 2n n5 n4 n3  n2sqrt(n) n2log(n) n2 n*sqrt(n) n*log(n) n sqrt(n) log(n) 1 0  [O(n)]

What is the numerical complexity of passing a dish at a table in function of the number of guests?
Circle the closest answer: (Audiobook: 15m50s)

n! 2n n5 n4 n3  n2sqrt(n) n2log(n) n2 n*sqrt(n) n*log(n) n sqrt(n) log(n) 1 0  [O(n)]

What is the numerical complexity of all of the above combined?
Circle the closest answer: (Audiobook: 16m25s, 17m50s)

n! 2n n5 n4 n3  n2sqrt(n) n2log(n) n2 n*sqrt(n) n*log(n) n sqrt(n) log(n) 1 0  [O(n)]

What is the numerical complexity of sorting N books using a fixed number of bins/buckets?
Circle the closest answer: (Audiobook: 30m-32m)

n! 2n n5 n4 n3  n2sqrt(n) n2log(n) n2 n*sqrt(n) n*log(n) n sqrt(n) log(n) 1 0  [O(n)]

Problem 1C (5pts.)
A contractor that sets chain link fences observed that it takes about 4 hours to set 100 yards of a fence, about 7 hours to 
set 200 yards, and 10 hours to set 300 yards.  What is the approximate numerical complexity of this process? 
Circle the closest answer:

n! 2n n5 n4 n3  n2sqrt(n) n2log(n) n2 n*sqrt(n) n*log(n) n sqrt(n) log(n) 1 0  [O(n)]
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Problem 1D (5pts.)
What is a typical numerical complexity of a “simple” or “lousy” sorting algorithm? Circle the closest answer:

n! 2n n5 n4 n3  n2sqrt(n) n2log(n) n2 n*sqrt(n) n*log(n) n sqrt(n) log(n) 1 0  [O(n)]

Problem 1E+2A (10pts.)
Based on your knowledge of the data container implementation of vector<T>  (or class BadVector), list<T>, stack, and 
CircularBuffer circle the closest numerical complexity for the member functions of these containers:

CircularBuffer<T, N, 10>::ShortAverage() less   1   n   n2   more

CircularBuffer<T, N, N/10>::ShortAverage() less   1   n   n2   more

vector<T>::operator=(const vector<T>& x) less   1   n   n2   more

CircularBuffer<T, N, 10>::clear() less   1   n   n2   more

CircularBuffer<T, N, N/10>::clear() less   1   n   n2   more

Problem 2B (20pts.)
Analyze the code and show what it does by showing what is stored in each variable when the code is run. 
Use ‘-’ to indicate that the data container is empty and nothing valid is stored at a time.  STL library is used.

void main() {
  deque<int> D;  queue<int> Q;  stack<int> S;
  D.push_back(1); D.push_front(2); D.push_back(3); D.pop_front(); D.push_front(4);

S

bottom top

Q

back

D

front back

    while( ! D.empty() ) { S.push(D.back()); D.pop_back(); }
    while( ! D.empty() ) { Q.push(D.back()); D.pop_back(); }

S

bottom top

Q

front back

Now assume the following:

S 1 2 3 4 5

bottom top

Q 6 7 8 9 10

front back

    while(! S.empty() ) { Q.push(S.top());        S.pop(); }
    while(! Q.empty() ) { D.push_back(Q.front()); Q.pop(); } 

 

D

front back

}
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Problem 3 (25pts.)
Analyze the dependence among structures (or classes with public data members) resembling some variation 
of a link-based data structure that are allocated in memory as shown in the figure and answer what memory 
locations are accessed in the provided code by providing values of those memory locations in decimal integer 
numbers. Pointer values are not necessarily realistic, and have been preset to provide a good exam exercise. 
In case of dereferencing a null pointer mark “EXCEPTION” answer.

//COMPUTER MEMORY IMAGE:

//CODE:
class myLink {
public:
    myLink *U, *D, *L, *R;
    int     X;
};
myLink * pointer
pointer = 4400;
cout << pointer->X;                    // value printed: ________ or NULL EXCEPTION
pointer = pointer->D;
cout << pointer;                       // value printed: ________ or NULL EXCEPTION

cout << pointer->X;                    // value printed: ________ or NULL EXCEPTION
pointer = pointer->D->L;
cout << pointer;                       // value printed: ________ or NULL EXCEPTION

cout << pointer->X;                    // value printed: ________ or NULL EXCEPTION
pointer = 4000;
cout << pointer->X;                    // value printed: ________ or NULL EXCEPTION
pointer = pointer->R;
cout << pointer;                       // value printed: ________ or NULL EXCEPTION

cout << pointer->X;                    // value printed: ________ or NULL EXCEPTION
pointer = pointer->R;
cout << pointer;                       // value printed: ________ or NULL EXCEPTION

cout << pointer->X;                    // value printed: ________ or NULL EXCEPTION
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Problem 4A Quick Questions (15pts.)
Answer the questions about the data structures that we discussed in class this semester. Some classes were 
studied in-depth while others were just mentioned detailed enough to answer the question about them.

Our vector<T> has both iterator and const_iterator false   /   true

Our vector<T> with forward and reverse iterators utilizes 3 or 5 class templates false   /   true

Two different vectors may have the same value of for their corresponding end() iterators false   /   true

Two different vectors may have the same value of for their corresponding begin() iterators false   /   true

Two different strings have the same “no position” value false   /   true

Our CircularBuffer class template includes iterators to go over the values stored inside false   /   true

STL queue<T> class template includes iterators to go over the values stored inside false   /   true

STL stack<T> class template includes iterators to go over the values stored inside false   /   true

STL dequeue<T> class template includes iterators to go over the values stored inside false   /   true

STL string class [template] includes iterators to go over the characters stored inside false   /   true

Problem 4B (10pts.)
Complete the code for the provided function that prints the contents of a provided list.  
Efficient code is preferred.

void Print_List ( const list<double> & L ) {

for ( auto IT = L.cbegin();   IT _____1 L.__________ 2 ;   ___IT___3 )

    cout << “ ” << __________4 ;

}

The data type of the variable IT (declared above as “auto”) is in fact ______________________________5

There is only one lecture left.  See you there!
Thank You for the great semester.

Extra Credit (+3 if correct, 0 if unanswered or -3 if incorrect)
What is the numerical complexity of a marathon sports competition in the term of a number of participants?
(Marking “do not grade” or crossing out this question results canceling the extra credit.)
Circle the right answer:  (Audiobook: 1h7m20s)

do not grade            n!   2n   n2   n*log(n)   n    log(n)   1    0  [O(n)]
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