CSC 111: Intro to Computer Science Midterm: Spring 2017

CSC 111: Intro to Computer Science
Midterm: Spring 2017

Instructor: Sara Mathieson

Completed by: |Friday, March 10 at 5pm|

e This exam is to be taken in the Neilson Library during any of their open hours.
o The time limit is 2 hours unless you received an email saying otherwise. I will be checking all in/out time stamps.
e No communication about the exam with anyone in the class (or outside the class).

e No electronic devices are to be used during the exam, but you may use a 2-sided cheat sheet (8.5" x 11”). Your
cheat sheet should be handwritten and created by you (no printed material).

e Discussing the exam, going over the time limit, and using electronic devices are all honor code violations.
e Make sure all your work is contained on these pages (writing on the backs is okay).
e If you are unable to make progress on any part of the exam, tell me what you tried; describe your thought process.

o After completing your exam, reseal the exam using a piece of tape (provided by the library at the circulation desk).
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CSC 111: Intro to Computer Science Midterm: Spring 2017

Part 1: Short Answer

(2)  (a) What numbers are printed when the following code is executed?

for i in range(6,-8,-2):

print (i) X\Q)/ “ Z 0 -2 -4 ,(,)}

(%) (b) What numbers are printed when the following code is executed?

for i in range(-3,-1):
print (i)
-3 2]

@ (c) Describe the issue with the following code, which is attempting to return the sum of the
numbers in a list.

This shedd Ve ¢ sina ¥he
def my_sum(lst): d
s =0 S;(J\( - \Uu‘) v < ‘\kivax\‘\\f\‘) oVl yv MAl

for i in 1st: .
S =8 + e\enenks ok e sk , noX i
return s

M el A e\l nawng besides

oweld Wy avdh XS i gra e,
@ (d) If I invoke the main method below, what will be the value of x?

def compute(a,b,c):
return ax*(b-c) COM()V;\Q (-S/ 2 \\

def main():
a=1 = (2 -1)

b=23

2
compute(b,c,a) L

@ (e) What is wrong with this attempt to read a file? How could you (modify the variable names)
i ?
to help prevent this type of error? C The wrein \SSu@ 1S i

Q‘\Q_ O\DSEJ\'/

C
X

words = open("my_file.txt","r")

1 TN for text in words: wov S VS e
o X =W .count("a") o ) o
" b‘@s Cen e\l wandis. conank (V0
BN YexXk So W g
L_} %wwd\g ) C;\( S\AUV\\A AR Xk, COMN L N \‘
ek = Ve ¢ We  shoedd  olse dase e Lilel,
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CSC 111: Intro to Computer Science Midterm: Spring 2017

@ (f) The following lines of code are executed sequentially in the shell. In the right column, write
out what is printed after each line (some lines of code may not have any output). If a line
produces an error, just write “error”. Then circle all the lines that make use of casting.

line of code output
>>> x = "3.14" e
o~
2> float(x) S04
>>> x =x + 1 evvoy
(>>> y = float(x) e
>>> y 314
>>> z = int(y) e
>>> z 3
v o X
>>> type(y) Ce\ass Kloox 'S o 6 W
>>> type(x) TR Tk Y N

. *\}\{)C = o\Lf'\\/.

(g) Write a function in the box below that will take one parameter, a list of full names, and
modify the list so that it only contains the first names. A few examples are shown below:

>>> 1stl = ["Katherine Johnson","Dorothy Vaughan","Mary Jackson"]

>>> first_name(lstl)

>>> 1stil

[’Katherine’, ’Dorothy’, ’Mary’]

>>> 1st2 = ["Logan Swanson","Artemis Metaxa","Val McCulloch","Zoe Kendall"]
>>> first_name(1lst2)

>>> 1st2

[’Logan’, ’Artemis’, ’Val’, ’Zoe’]

Al Rier —wame (18X
Qov YN /umﬁQL\QA(\S¥\\C
Vx €y = AexD ), spux O Eed
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CSC 111: Intro to Computer Science Midterm: Spring 2017

Part 2: Strings and Functions

The goal for this question is to write a function capital_index(string), which returns the indez
of the first capital letter in a string. If there are no capital letters in the string, the function should
print "No capital letters found". Here are a few examples of this function in the shell:

>>> capital_index("Spring")

0

>>> capital_index("brEak")

2

>>> capital_index("hello")

No capital letters found

>>> capital_index("computeR")
7

>>> capital_index("sciEnCE")
3

Below is a start at creating this function. First a helper function is defined to see if a single letter
is capital or lowercase. Answer the following question about this function and complete the code.

# returns whether or not a single letter is a capital
# example: "a" will return False and "A" will return True
def is_capital(letter):
if letter == letter.upper():
return True
return False

def capital_index(string):
Loe 0 = veneg \ew Lskmbﬁ\r
VR O cu(,:ko\\L&’xv'mb(:C—\\ :
veXwvn L

oo U N caprrad \ekexs Romnd")

O
C

a) What is the type of the return value of is_capital(letter)? | Voo \Roun

)
b) Fill in the code for capital_index(string) above. Your code must make use of the helper
function is_capital (letter), and its behavior should match the shell output shown above.

(
(
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Part 3: Mystery Lists

Analyze the code below and answer the following questions.

import random

-Qv\vu\iw\
def mystery_methedl(n):
r_1lst = []

for i in range(n):
r_lst.append(random.randint(0,19))
return r_lst
»va\g\‘\o\’\
def mystery_-methed2(lst):
for j in range(len(lst)-1):
if 1st[j]l > 1st[j+1]:
return False
return True

def main():
num = eval(input("Enter a number: "))
my_lst = mystery_methodl(num)
result = mystery_method2(my_lst)

print(my_1lst)
print(result)

main()
@ (a) List all the formal parameters of the helper functions above.

N AsY Considierivig "'\\‘(

/
N\\,S*QV\‘ W\&\(V\O&S

@ (b) List all the actual parameters of the helper functions above.
V\uwv\/ VV\\.’ - \sX

@ (c) Is randint a variable or a function?

o vau._}(‘x on\
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CSC 111: Intro to Computer Science Midterm: Spring 2017

@ (d) What does mystery_method1 do? Describe this function in words, including the type of the
parameter (input) and return value (output).

itk of

. . Wi
T\We '\V\(JV N an / w WA

Xo 5&"\{-"’(&*{.

W\\{S*VQ‘\t e Xnad \ cvesnXes c""‘(g\ va\Av\Af A

vondom LS,

g()acl Q'\ QS \/\Ow \M.m\\, mm&&)w\ navn\oR Yy

The onX Qu\\i D e \{S ok Yo AckOva Awwals evs ,

o\l \UneXweew O awandh \Q wmdas e,

@ (e) What does mystery_method2 do? Describe this function in words, including the type of the
parameter (input) and return value (output).

AWy A
w\\is’(‘ev\( e ol L Medes  wneXher  ov wek e 3

(5 sexele (e in wdee ), X mesk be seRek

’( v R v Q_a\'va\ NN

kic{n&\\/\s L\uw W \’\\S\/\\ Qov o~

Thhe \\AQ"”}( oo ok ISVONNEY IR ¢ andh A
O\Ak\cJ\k 8 o~ m L Tt ’Qw SQ;)(QI}\ 4 gg;\sz, awﬂvw"ses‘

@ (f) Say after mystery_method1 is called, my_lst has the value [4, 3, 7]. What is result?
Briefly explain your answer.

woX  awn 2N %(.e.n&'\"‘B oder,

A‘CX’(’,V we —C\v\& ’\\/\u’(' LI' > S - VQ,S(\AVV\ C‘A\SQ
O\V\(& SXA().

@ (g) Same as part (f), but what if my_1lst as the value [0, 15, 17]? Briefly explain your answer.

W\ s Smkﬁa\ A KSLQ.V\LSH'V\S oedev,
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Part 4: Loops and Printing

The following examples show an inverted triangle being printed after the user enters an integer.
Write and call a main method to produce this result. Notice that if the number is 3, there are 7
stars in the first row, and if the number is 5, there are 11 stars in the first row. Your main method
should be general for any integer.

>>> =========== = RESTART = === ===
>>>
Enter a number: 3
*okkok ok ok

* *

* %

%

>>> ==== RESTART
>>>

Enter a number: 5
ke ok ok ok ok ok ok ok ok ok

>>>

def main():

n = eva\ C'\“&wk LI/ Er\'\'ev Ca V\“W\be,v'z * 3\
Qe (7% % (2w )

qu NN mmDQ,L\/V\\'.

prin Crowon " o Ty (e () r ”*“B

main()
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Part 5: Changing Variables

In class we have seen how to swap the values of two variables, and in homework we have seen how
to swap the values of two elements in a list. In this question, the goal is to swap the values of three
variables, so that each variable ends up with the value of the “previous” variable. For example, if
x = 6,y = 3,and z = 1, then the end result should bex = 1,y = 6, and z = 3.

@ (a) The following code shows a first attempt at this process. Fill in the table below, showing
what will happen after each line is executed. The first row has been filled in with the initial
values from the example above.

code X y z templ temp2
6 3 1 - -

[l
>4

templ

\

X =2

yo \ \

\

CHEEN b
temp2 = y b N \ (9
I 5
\ G
\ G

W (W

z=y \

@ (b) Explain the issue with the code above, and rewrite the code with a few modifications so that
it successfully swaps these three variables.

TQW\QO‘( 5‘\\\) \/Mu\w\o\is 0‘& \Oe‘“s ASS\‘SV\Q—‘L/ \Ow* V\U*'

uﬁif)‘ Xo V"QA“Q{L P 54,\/,% \me\g\ei COVvQc’k\\/,

|2 | rempl | remp
\ o =
\ o 3
\ G 3
3
3

Co o L \

—/i

*QW\V\ =% é
o

){ew\(ﬂ— - \|

VO ANEN VR Bl

Xz 2 \
. 9\-\0_& \\ = *@w\g) \ \ (0 \ %

\(‘I\Ob‘\
- porempl || - 3 G
o & \ X
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@ (c) Can you perform this three-variable swap with only one temporary variable? If no, explain
the issue with such an approach. If yes, provide the code and a table like the one above.
'\'(’.W\() X

X N T Yem
/

B

T \ 3
3
(o

,<

/
N \

/

\—ew\Q

r\3

\ G
5 ©
G

<~ S

@ (d) Would it be possible to write a function to swap three variables? i.e. would it be possible to
write a function that produces the output below? Explain your answer and reasoning, using
the concept of mutable vs. immutable types.

waXWES owy Aon

27 x 0 .‘V\'\—&LJQ—VS eave \N\W\V\\‘u\;\{

>>> y =3 ”

ozt So We  tewade ranag Yaeis

>>> three_way_swap(x,y,z)

22> X J ot e\ s MS{M IeN Qwvx('\'id\'\,

1

>>> y We (oJ\\& \‘Q)r\/wv\ new \la\'-'\<3

6 0 A Vo a\\o\ s

>>> z NV, S RS IEN ,

3 Ry TR AR o PR IR N2 X ()v\)t

Yo xne  lefk,
@ (e) Write a function that will return a new string with the i** character and j*" character swapped.

Example: string_swap("spring",1,5) should return "sgrinp". You may assume that i is

less than j.\Why must this function return a new string?]

def string_swap(string, i, j):

N s*v‘mjﬁi ) wsdang D)+ Shing Cormig)
yoshing LeY & Sheng Lyrt: 7§

\) g‘\'vi\nss ewl. “MMV\\IJ&\‘QE Cﬁn\ao)( Y\a\cc}\;Q\l 2 S\va\ﬁ,
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More space (tell me which problem this is for), or draw me a picture.

For fun: in Part 1 (g), who are the two lists of names referring to?
® "\'\Q AQV\Lmv\ P\N\Qr\"cuv\ -Cemo\\k NI\S‘\ SLRQV\\{S*S / QV\S\'V\QQVS L@,\(’,\a'ft/\’\aﬁ()‘
v XYRL wmod & "Widden Cismu

@ T\e TAS Q«)M QAT 'Covw Lels s@ckiant,
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