CS 2150 Exam 1, spring 2020 Page 1 of 6 UVa userid:

CS 2150 Exam 1, spring 2020

Name

You MUST write your e-mail ID on EACH page and bubble in your userid at the bottom of this
tirst page. And put your name on the top of this page, too.

If you are still writing when “pens down” is called, your exam will be ripped up and not
graded — even if you are still writing to fill in the bubble form. So please do that first. Sorry
to have to be strict on this!

Other than bubbling in your userid at the bottom of this page, please do not write in the footer
section of this page.

There are 6 pages to this exam. Once the exam starts, please make sure you have all the pages.
Questions are worth different amounts of points.

If you do not bubble in this first page properly, you will not receive credit for the exam!

Answers for the short-answer questions should not exceed about 20 words; if your answer is
too long (say, more than 30 words), you will get a zero for that question!

This exam is CLOSED text book, closed-notes, closed-calculator, closed-cell phone, closed-com-
puter, closed-neighbor, etc. Questions are worth different amounts, so be sure to look over all
the questions and plan your time accordingly. Please sign the honor pledge below.

The Tao that is seen
Is not the true Tao,
until You bring fresh toner.

(the bubble footer is automatically inserted into this space)
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Page 2: C++

1. [3 points] Write a C++ code snippet that has a memory leak. The shorter the code, the better!

2. [3 points] Briefly, why do we have header (i.e., *.h) files?

3. [3 points] Briefly, why do we use references instead of pointers? Briefly, when do we use
them instead of pointers?

4. [3 points] Assume that the line Square * s = new Square (4); hasjust been declared.
Briefly, explain what happens when you run delete s? Briefly, what happens if you try to
access s immediately after running the delete command?
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Page 3: Lists

5. [3 points] Consider three list data structures: a singly linked list, a doubly linked list, and
a vector. Give an operation that is constant time with a doubly linked list but that is linear
with the other two. Also give an operation that is constant time with a vector but that is

linear with the other two.

6. [3 points] Briefly, why does C++ have templates? (in other words, what are templates for?)

7. [3 points] What is the best way to implement a queue? Briefly, why?

8. [3 points] Briefly, what is the purpose of Abstract Data Types?
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Page 4: Numbers

9. [3 points] Consider a new numerical type, the subfloat. This type is just like the 32-bit
float that we studied, but it takes up only 24 bits: 1 sign, 6 exponent, and 17 mantissa.
Assuming it encodes analogous to the 32-bit float, what is the maximum value it can

hold? You can (and should) keep your answer as a power of 2.

10. [3 points] Briefly describe the quick way to convert between binary and hexadecimal.

11. [3 points] Convert 4135 to base 8.

12. [3 points] Convert the 16-bit two’s-complement value of 0x0102, which is in little-Endian
form, to a decimal number.
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Page 5: Miscellaneous

13. [3 points] Why would you want to run chmod on a file?

14. [6 points] Prove that 10n € O(n)

15. [3 points] Briefly, list the difference(s) in C++ between an array base name and a pointer.
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Page 6: No questions here

This page unintentionally left blank.
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———— THI5 1€ A MATTER OF LIFE AND PEATH.

1. The velociraptor spots you

40 meters away and attacks,
accelerating at 4 m/s5°2 up
to its top speed of 25 m/f=.
When it spots you, you begin

to flea, gquickly reaching your
top speed of 6 m/s. How far
can you get before you're caught
and devoured?

2. ¥You are at the center of a 20m egquilateral triangle
with a raptor at each corner. The top raptor has a wounded
leg and is limited to a top speed of 10 m/s.

4 (Hot to scale)
X
AN

The raptors will run toward you. At what angle should
you run to maximize the time you stay alive?

3. Raptors can open doors, but they are slowed by them.
Using the floor plan on the next page, plot a route through
the building, assuming raptors take 5 minutes to open the
first door and halve the time for each subsequent door.
Remember, raptors run at 10 m/s and they do not know fear.
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