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CS 2150 Exam 1, spring 2015

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] Why would we never bother to declare a reference as a variable inside a method
(as opposed to as a parameter)?

2. [3 points] Why is a segmentation fault error called that?

3. [3 points] Assume that a pointer has been declared as: int *i = new int (4);. What
happens to the pointer when you call delete 1i;? What are the restrictions on using the
pointer after the delete line?

4. [3 points] Two common ways to cause segmentation faults are through NULL pointers (int
*1 = NULL; cout << «i;)and uninitialized pointers (int *i; cout << «1i;). How
do references prevent either of these from occurring?
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Page 3: Lists

5. [6 points] Fill in the running times of the three primary operations in the various list-like
data structures in the table below. To make it easier to grade, please just put an answer in

1" 4

the form such as “n”, not “©(n)” nor “linear”.

| Data structure | insert() | remove() | find() |

List implemented via a vector

List implemented via a linked list

Stack implemented via a vector

Stack implemented via a linked list

Queue implemented via a vector

Queue implemented via a linked list

6. [3 points] Why are templates used in C++?

7. [3 points] List two real-world applications of stacks, and two real-world applications of
queues.
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Page 4: Numbers

8. [6 points] Convert -2.21875 (—2-5) to IEEE floating-point notation. Your answer should be
shown in big-Endian hexadecimal. Be sure to show all your work!

9. [4 points] Convert -373 to 32-bit two’s complement hexadecimal notation. Your answer
should be shown in little-Endian.

10. [2 points] Why is little-Endian used? Meaning, why to some computers represent their
numbers using little-Endian?
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Page 5: Miscellaneous

11. [3 points] Imagine that you just compiled a C++ program, called a.out. You want to run
that program, and use the contents of the file named input.txt as the input (i.e.,, what
cin will read), and save the output in a file named output.txt (i.e.,, what cout will
print). Write a single UNIX command line that will accomplish this.

12. [3 points] Why do we make you learn and use Unix / Linux in this course?

13. [3 points] Why do we like big-Theta instead of big-Oh?

14. [3 points] How much do you wish we had a snow day today?
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Page 6: No questions here

This page unintentionally left blank.

MISS LENHART COULDNT BE

HERE TODAY. 50 SHE ASKED MR. MUNROE, MidS LENHRRT

ME TO SUBSTITUTE. MEVER, TRUGHT US THIS.

/

1'vE AT You
TESTS. PLEASE GET

STARTED.

THATS BECAUSE M5 LENHART DOESN'T
' UNDERSTAND HOW IMPORTANT CERTAIN
/ KwWDpS OF maTH ARE.

BUT THIS mﬂuom-;_h___‘-
~ THE Mﬂ'sm?l. 1S MERE VITAL THAN
ANYTHING YOU'VE EVER LEARNED
BUT--
NO BUTS.

———— 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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