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Question 1: Multiple Choice Completely fill in the bubble next to your answer using a pencil. Each

question should have exactly one filled-in bubble.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

A variable’s value should not be reassigned
after initialization. i

(O True

xink= 3
X =Y
@ False

Which of the following refers to the first
time a variable is bound to a value?

(O Assignment
@ Initialization
(O Relative Reassignment
(O Declaration

Which side of the following statement
should be evaluated first?
VAR

*=d
O x (left-hand side)
@ v (right-hand side)
The following two statements are equiva-

lent to one another and interchangeable:

X =Yy
y = X
@ False
(O True
The following statement increments x’s

value by 1.

x + 1 = x

@ False
(O True

The following statement increments x’s
value by 1.

AL —fe
ol \A.asn‘jhwwm)

+= 1
e o
(O False
@ True

The following statement increments x’s
va 1.

—
x = x + 1
—

(O False
® True
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1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

When accessing an index of a list that
does not exist, what kind of error is en-
countered?

O NameError wums(3)
(O KeyError

@ IndexError

(O StackOverflowError

When accessing an element of a list, what
kind of value most generically describes

what is found inside the subscription nota-
tion’s square brackets. E.g. a_list [@E]

(O Integer Literal V\“m_g[ll
(O Data Type wwing (041
@ [nteger Expression

(O Integer Variable Name

Generally, to avoid an infinite while loop,
each iteration of t.hﬁ loop body should
change a variablefinvolved in the while
loop’s test condition bringing it closer to

. idg tint =@
False.o Falso \fuz Ayt 2 Lo frwmns) !

@ True o ide=d
Consider a function named f with a while
loop. In the while loop’s body, there is
a return statement. At most, how many
times will this return statement be evalu-
ated in a single function call to £7

o

(O As many times as the loop iter-

ates
(O Infinite

Which of the following describes a test
written to demonstrate an expected usage
of a function?

(O Edge Case
@ Use Case
What is the evaluation of the following
expression:
rp 4 1r 1
[10, 20, 30][f65—5—23E3 ~11]
O 10 Co.r, 21311

O 20 &/@@
@ 30 (lo,10,30) ‘L-&

(O IndexError

g+ (istCiné ) =E\, 3, 6] ?
RN

?



Question 2: Respond to the following questions

Consider the following code listing:

1 |animals: list[str] = ["fox", "bear", "rabbit"]
o — S ——————
2 |ints: 1list[int] = [1, 1, 1, 1] ' 2
3 |two_d: list[list([int]] = [[10, 20], [30, 40], [50, 60]1]
| — J \ P P /
[e) —

\ A
2.1. Write an expression that evaluates to "bear", making use of the animals variable.

avivals (1]

2.2. Write a method call that adds the value "mouse" to the animals list.

avinnal . awe/d("vv\ovsJ)

2.3. Write a function call expression that evaluates to the quantity of values in the animals list.

\en (O\V\\M ol S}

2.4. Write an expression that increments the 3rd value in_ints to be one greater than its previous
value (regardless of what the previous value was). e "“‘"'g“‘w“”‘t

[\ o

ks (2] = (2] 0 & k(2] += |

2.5. Write a sequence of 3 assignment statements that will swap the values of the 0 and 1 index in
animals. You will need to declare and initialize a temporary variable.

Yermp: stv = omima\g[@] "{:D “' "195@_/*'
O\V\im\i\s(_@l—— owinnals (1) C -T}\_) T X b‘%"%

mnRMm\SL\ 1 = -\revn‘) Swep

(ot Mol L oflor

hm?tig;

2.6. Write an expression that accesses the value 40 stored in the two_d variable.

Two_d [\X&\X

2.7. Write an expression that accesses the list [50, 60] stored in the two_d variable.

dwo-d (L)

2.8. Write an expression that removes the item at index 1 from animals.
\_/__ A

dwiimals. pop (1)
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Question 3: Memory Diagram Trace a memory diagram of the following code listing.

0 O Uik Wi

def mutator(x: int, exes: list([int]) -> int:
"""An impure function..."""

x += 1
exes [0] += 1
y: int =% + 1 | 1] 2

print (f"mutdtor x: {xTt, exes: {exes¥, y: {yr™)

]
return X
[y}

x: int = 0
exes: list[int] = [0]
y: int = 0 ® CO—&

(]
print(f"globlal before x: {x}, exes: {exes}, y: {y}")
y = @uteter{x, exes) + 2} 13

print (f"global after x: {x}, exes: {exes}, y: {y}")

(Sl | . [N
0 (1 E
Output

%\o\,,ol by X + 0, exes: (o), \3: %)
wmdsdo- x: 1 exes: (1], 42 2

B\o\ovl ofow x . ®|Q‘ﬁe$‘-Cl N 33

Stack Heap

Globals  ywitalsy 140 [$n L{ml—?g

\ o

x & es
eves \id:\ idt\ \l«":\' E_m&l 9

vy B3 | To 2 /
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Question 4: Memory Diagram Trace a memory diagram of the following code listing.

0 O Uik Wi

def loopy(foods: list[str]) -> list[str]:
index: int = len(foods) - 1
while index >= O:
print (foods [index])
foods.pop(index)
index -= 2
foods.append ("papaya")
return foods

# Example usage:

words: list[str] = ["apple", "banana", "cherry",
print (words)

loopy (words)

print (words)

"date"]

Output

bvb’\(’f\lf\rv\,

Cagte) oy prpge

Coghe, “loormre’, by, bt}
iy ~t
H

Stack _Heap
Globals \OQY \ id:d id@ | Lovun- -9
Wi

ol it} s ps* (shv)

) awk“
\ /\/u ~
[ Zv ["daeny
)

| oo i I z SE»:&’
\ZP\X"‘\ Looks |14

AV ‘{d‘\ fﬂAU$M§Z!-‘_

L
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Question 5: Memory Diagram Trace a memory diagram of the following code listing.

0 O Uik Wi

def combine(ayes: list[int], bees: list[int])
"""Add the items of two lists item-wise."""
assert len(ayes) == len(bees)
idx: int = 0
result: list[int] = []
while idx < len(ayes):
result.append(ayes[idx] + bees[idx])
idx += 1
return result
odds: list[int] = [1, 3, 5]
evens: list[int] = [2, 4, 6]
totals: list[int] = combine (odds, evens)
print (totals)

-> list[int]:

Output
(3% u]
Stack Heap A
Globals  ponnlopng 1@ | idi0 @\ livea— l-?l
efzi? ] e hg:wrll
et S 1 3
(2 [ 5]
CDWKbiV\&. 'd:‘ .
oS | &2 | sk Cind
\ZA\,‘L O 2 DE : 2
Vi s loerg 182 —
ey -((;,4\}6/}/3 ! 4
v(,g\,ll-\ id:3 ‘ z %
i3 gk (a) |
%) 3
\ +
va \
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Question 6: Memory Diagram Trace a memory diagram of the following code listing and
then answer the sub-questions. You do not need to diagram the sub-questions.

0 O Uik WK

e el e el el
© 0O ULk W — OO

def sum2d(xs: list[list[int]]) -> int:

"""Calculate the sum of a 2-dimensional 1list of lists.

total: int 0
row_i: int 0
while row_i < len(xs):
col_i: int = 0
while col_i < len(xs[row_i]):
total += xs[row_il[col_il
col_i += 1
row_i += 1
return total

values: list[list[int]] = [
(1, 2, 31,
[3, 4, 51,
[7, 8, 9]

]

print (sum2d (values))

Output

47

Stack Heap

Globals Sumld ‘ id:o id:D EFV\ Lires |- lq
) 7

id: 3

id: 4

Sunld and i [
enlld id: 2| sk Cimt ]
eyl -

vl (89 908 Wk 8 42 ‘ 2

A 3
i3 (Tligk Gint

@ E

l 4




Question 7: Memory Diagram Trace a memory diagram of the following code listing.

1 |def mul_table(height: int, width: int) -> list([list([int]]:
2 """Generate a multiplication table."""
3 table: list[list[int]] = []

4 row_idx: int = 1

5 while row_idx <= height:

6 col_idx: int = 1

7 row: list[int] = []

8 while col_idx <= width:

9 row.append(row_idx * col_idx)

10 col_idx += 1

11 table.append (row)

12 row_idx += 1

13 return table

14

15

16 |print (mul_table (3, 3))

Output

((1,2.2), (2. 4,6],(3,6,90)

Stack Heap
Globals  wo|_te o\t ;A-.@\E: Lirwe -1\
ide || sy ClisCint

s 1

2 |

ol _Tab\o Ak | 2
LS B\ B 2| list(int)
Roliel e il 0 |
=1 \__MZ
o\ iy );?:79( | ‘ 7 2 |
vow | T st ik i3 | list Cint)
) z
l 4
Z |6

ikd | el |
) 3

—_—

| b

BN
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Question 8: CHALLENGE Memory Diagram Trace a memory diagram of the following
code listing.

1 |def sort(xs: list[int]) -> None:

2 """Sort with the insertion sort algorithm."""
3 N: int = len(xs) # Number of items

4 idx: int = 1 # "current index"

5 x: int # "current value"

6 si: int # "shift index" searching backward

7

8 while idx < N:

9 print (xs)

10 x = xs[idx] # store current value

11 si = idx

12 while si > 0 and x < xs[si - 1]:

13 xs[si] = xs[si - 1] # shift greater value forward one
14 si -=1

15 xs[si] = x # xinsert* (assign) "current value" in correct position
16 idx += 1

17

18

19 |values: 1list[int] = [40, 10, 30, 20]

20 |sort(values)

21 |print(values)

Output

(40, 10, 30, 20]
(o, uo, 30, 20]
C 10, 30, 40, 20)

Clo, 20,30, 40}
Stack Heap
Globals Sovt Lid: @ id:@@ Lines I—lb]
Volwes | id: | e | Lich( it )

%) 4g 10
I )'d%}dzoJ
A 3 ud 20

Sovt L 3 [#uo

A\ 20 xs | id: |
eV | Nowe N A
idy Y274
~X\y63zf29
S\Wozlrzl |
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Question 9: Function Writing Write a function definition for reverse with the following
expectations:

9.1.

9.2.

The reverse function should accept a 1ist[str] parameter and return a list[str].

The returned list should have every item of the parameter list in reversed order, such
that the first value of the returned list was the last value of the input list, the second
value of the returned list was the second to last value of the input list, and so on.

The function must not mutate its parameter.
The function must not use the copy, reverse, or insert methods of 1list.

You should explicitly type all variables, parameters, and return types.

Write your function definition for reverse here.

ik (e )) o ligkCsbrd:
d@'(‘ WQ Q(XSE mgayd},) of Jh\yal’ i withot vnotatioe, .

reveded s \r(ste) =]
ide: int = len(xg) - |
whily, 14 >= @

vevaed. onppend (x( i)

e -= |
rthuen  veversed

Write a test function for a use case that demonstrates expected usage with at least three

values in the list. (NC_)LQ, Prot e o infidte conet o\nSM’/ugD

dot Test_veveze 30D~ None: e
" Tek ctungol of Hwer -ttt [t

nssevt \r(.vfxse(f_"one‘, “+wo | " Haree ) == (" theet, "hwo', "one’]

N © aie ek Wil goss if Fhe vehun vodve of Hais function
Call (ocHJw He u,tgme) o«s(—ew+> motthes He  list fo Hae

Fiant ofF Hwe == Obhenwise, e teet will fail.
Sinw s 16 an Q%?edlel« wse & Yo rveverge -/-:ywo"’fcv\-J

L STERS -\-15\—\"13 n use coge .
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Question 10: CHALLENGE Function Writing Write a function definition for f1ip_flop
with the following expectations:

e The flip_flop function should accept a list [str] parameter and return None.

e The function must mutate its parameter such that pairs of subsequent indices are
swapped. For example, index 0’s value should be swapped with index 1’s value. Index
2’s value should be swapped with index 3’s value, and so on. If there are an odd number
of indices, leave the final element in its place.

e You should explicitly type all variables, parameters, and return types.

10.1. Write your function definition for £1ip_flop here.

dhet F\tp_ﬂo‘b(s‘h@‘- list Csh)) = None:
Wyt ink= |
while  idx ¢ \en(sh):

+(ME: she = ehes(idy)

stes i) = shs(idwe-1]
des(idye -] = temp
b += 2

10.2. Write a test function for a use case that demonstrates expected usage with at least three

e BBt T i onk sodbion - infidle psible ests!
d@.‘(’ “'lS‘\'_‘Fll'?_-“e?-S() — None: - v I
" Test PipFlop with S dements

Letms s liklan) = (a7, "b) ") "4 %]
Pip-Flop (Iekers)
oSSt | ettenvs == Y_"b"‘l "“-A' ”0(.‘, 'C“I ,e,,]
(shes)
Nete, : Ceminder Pk, sinel ldles ond the PWW\UIN in He -P\fP_-F\oP
Lundrhion vefeir Yo e Sowne exact  list in He heop, wlnese
Mo eloments of  Pae ghrs lishk owe ve&ss\snek, le frevs' elements

o a\Go \oe'\ns re.asSifSne«l'-
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