AP Computer Science Principles • Big Idea 3: Algorithms and Programming	Quiz • 3.17
QUIZ • LESSON 3.17
Topic 3.17 — Algorithmic Efficiency — Quiz
Name: __________________________   Period: ______   Date: __________
Choose the single best answer. 8 questions, 15 minutes, no notes.
1. A textbook distinguishes 'sorting' from 'sorting the list (8, 3, 5).' Which statement best labels these as a problem and an instance?
A.  'Sorting' is an instance and 'sorting (8, 3, 5)' is the problem
B.  Both 'sorting' and 'sorting (8, 3, 5)' are instances of one general task
C.  'Sorting' is the problem and 'sorting (8, 3, 5)' is an instance of it
D.  Both 'sorting' and 'sorting (8, 3, 5)' are problems
Answer: ______
2. Which of the following is a decision problem rather than an optimization problem?
A.  Is there a route that connects warehouse A to warehouse B?
B.  What is the shortest route from warehouse A to warehouse B?
C.  Which route from A to B has the fewest tolls?
D.  What is the cheapest way to visit every warehouse once?
Answer: ______
3. Which of the following best describes the efficiency of an algorithm?
A.  The exact number of seconds the algorithm takes on a specific computer
B.  An estimate of the computing resources it uses, expressed as a function of input size
C.  A formal Big-O formula that every student must derive
D.  The number of lines of code in the algorithm
Answer: ______
4. One algorithm loops once through a list of n items; another loops through the whole list once for each item. How should you compare their efficiencies?
A.  Run both and keep whichever finishes first on your laptop
B.  They are equally efficient, since both are correct and both use loops
C.  Derive a Big-O formula for each, as required
D.  Count statement executions: about n for the first and about n times n for the second, so the first grows more slowly
Answer: ______
5. Two correct algorithms solve the same problem: one does about n comparisons, the other about n times n. A student says, 'Since both are correct, they are equally good.' What is the best correction?
A.  Different correct algorithms for the same problem can have different efficiencies; the n-comparison one is far more efficient as n grows
B.  Correctness and efficiency are the same thing, so the student is right
C.  The n times n algorithm is more efficient since it does more work
D.  Efficiency cannot be compared unless the algorithms run on identical computers
Answer: ______
6. A nested-loop algorithm feels slow, so a team runs it on a computer twice as fast. What happens to its efficiency?
A.  The efficiency doubles, since efficiency is set by the computer's speed
B.  The algorithm becomes linear, since a faster machine reduces the growth rate
C.  The efficiency is unchanged; the work still grows with n times n, the machine just finishes each run sooner
D.  The efficiency can no longer be measured once the hardware changes
Answer: ______
7. An algorithm has a loop that runs n times, and inside it another loop that also runs n times. For n = 30, roughly how many times does the innermost statement run?
A.  About 30 times
B.  About 60 times
C.  About 8 times
D.  About 900 times
Answer: ______
8. In AP CSP, why is writing 'the efficiency is O(n²)' not the expected way to describe a nested loop's efficiency?
A.  O(n²) would be a mathematically incorrect way to describe a nested loop
B.  Formal Big-O analysis is beyond this course; growth is described in words, like 'grows with the square of n'
C.  Efficiency here may only ever be written as an exact number of seconds
D.  Nested loops of any kind are not permitted in this course
Answer: ______
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