Exam 2

CSI 201: Computer Science 1
Fall 2016

Professors: Shaun Ramsey and Kyle Wilson

Question | Points | Score
1 18
2 29
3 18
4 15
Total: 80

I understand that this exam is closed book and closed note and is to be
completed without a calculator, phone, or other computer. I am NOT
allowed to use any external resources to complete this exam. All of the work
that I am submitting for this exam is mine. I have completed this exam in
accordance with the Washington College Honor Code.
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Name:

Section: 10: 11:30-12:20 11: 1:30 - 2:20
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Exam 2

CSI 201 50 minutes
1. Concepts Answer each question briefly.
(a) How many elements are in the following array? AS A-.
AQM\I bool on_time[43]; [\/€@ c+0r' <,b00[7 onNn. -|-—|W\ e (L{ ‘33 \VECtol
RQueSTION QueST(oN
SuE BYAT 43 473

\S w/\
(b) How are arrays and pointers related?

Array names gre ?mrx‘hﬁ
TlEet's o QELATED QUESTIow FoR cue eXAMZ .

c) m What important C++ rule does this function definition break?
int[] makeArrayOfTenZeros() { NEVEP RETUeN A STATIC AMQ/\-}
on oug E¥AM, THIS MIeHT BE

int arr[10]
0; i < 10; ++i) GUESTIM REG AN

o -

for (int i
arr[i] = 0;
return arr; (oPIES AND WSINF (VE={@ @'/ &N
|0 RETURNS

—fhis BW\J&GHC?V; Sﬁﬁmtl'oh

(d) Describe one possibility that could happen when this code is run:
Lhat happer\s \,Jlr\g.q Yhe

double * four_elements = new double[4];
cout << four_ elements [100]{ -F,;l(,u,,\ ¢ 1S fun.
H- W“ P%V ent« lm .{; Nedhr ¢ ém'o‘e? four (43
or '+ "y i 5""‘?*\{ [,JOV'( cout << —four. a'l‘(‘(\
bo fispled s arbhesey oo - Cra\rwS Q‘Z
f{ / I S o s

n static and dynamlc arrays

(e) Explain the differen nges betweel
> ANnami C

a—l—’ CGW\FI leFime ~Uh +'MC
x varidle

R (0\«3‘!‘4/\‘1'
yVleW\oS(‘\ZgnS q?ﬂcﬂ&c ér\“ﬂ/v S{'ﬁ(/c on ‘{'f\c I/\(J_ap
i< declared oy [si2E] | new Hpe Csiee]

S 2e Cinoun
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CSI 201 50 minutes Exam 2

2. Short Coding Questions. Write a line or two of code to answer each question.

Male Sare (a) Show how to call a function called printInstructions. Here is this
—\-z) o) kH/\( unction’s prototype: v:oid printInstructions();

TR | ot Tnctruchas ()
Ig&mol"s ou‘l'r'fl’ ’«-041\(' ('ov\sale_ I

a u S (b) Write a line of C++ code to (\Mprlm:out the value of the first element of
¢ an array called zebras. Q\H\‘S worlls W/

couwl << 7ebvas Eﬁ] << Ch‘)ﬂ) \IQL\-O,.S z|so bu+

\I?c"of>("()\ﬁ << ze Lrag at (OB l[:,;. '(i S-b;-[—a[.erfm’

(c) Show how to free up the memory that is being used by the array arr,
which was created like this:

double * arr = new double[15]; NO EQ[AQ'VAEEVT@
¢ \I E('TO \ St

(emehbcr frone ‘f‘"'}a ou]
S means as & poifteter
w erte a prototype for a function called printArray that takes as 1nput

an array of type double and an integer length of the array. The function will
return anything. \JtC'I'a\— o Faldes ulfSIGP\ oT S Cues

Var} JPHW"A‘PM\/ (OQOIAU( )ff H/\B \/Ol ?p\,f’\/@c r‘((/tf"l()r(a'd‘u.LJIE/>)
No second POrkmeler (s required for
yeclrs because Jedors /’I(No thar 17 .

3 pomts Give a line of code to change the last element of an integer array to be

\N MA—:S\/
HESE equal to the second element of that array. The array is called puppies and the size
variable is called N. \/(ac;}ar Vers 10w .

,géﬂéa((b ’PaﬂowSDJ -1= ?ar[’(cs E] ';:uep:es .q- LPU\FPI(’S Sizel) - l} le,eg \)

T v R o loct yalid wdex avd
Q&E,@C(."Toé Vbe .I:.EV_\\SS :’Sfoc—s" + ;"I'W _F-EW\'C \}f\eer)ljii"w . I“’W‘M O‘-F a g(od—ar 'K

is petler oc e)'aﬂ[ STze ()| _Hq Ic be cause

-+ ey stas of 0. Sc fyo
ha\'u(‘e ”GS’tb:lc:D\ff ‘VL(C‘} b\frb(& bt ffcfygfs}

( 4§+/
by indices a),z) 3, 0 ishst tos
Mt’

o Phege
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CSI 201 50 minutes Exam 2

(f) Show how to declare a new array of doubles with 10 elements in two
ways: (1) as a static - array, and (2) as a dynamic arra%

’]’FJ"C 0 /rcruUe rfo‘_\ )
ﬁfjm\ww, double # v = m'w doulsle flo_,[ \,cdbr()-mu? \M'(JOS)

(2) Give several lines of code that set every element of an array to -1. You
should assume that the array is called choic s and that the

length of the array is
stored in a variable named N. & Wor (s %o 3 E 9]_}\ -ﬁ{: fo“‘;l‘ Che cks
%/lﬁl ‘ (<U ‘[—I—l\i “”"“/bmv\swa Fhe .qt et )%‘_
rc\r\lt)las E 1 - - $or (UJ\SI ec) (—O L<(\r\o|aSS|zc()) ++ I

B < chroiges. g )' ']

h) Write a for loop to print every even-indexed element of an array to the
console. You may assume that array has been declared and initialized elsewhere

and is named sodas, and that the size of the array is stored in an int na,med
num_drinks.

s sizel)s +=2)
for (int 130 >L<nuvw Iinls’ L= L'\'ZB? —E;r[u\ns\ljnea (=05 (£ sadas.stzel)) ?

C‘C:LﬂL < sddas E\D] < e\nou c ECOIA‘{ <L §504S . a"'( )
;\’l. ¢
3 to0 T N \v@
\Lgﬁ \)“-\z_ﬁ\\ Ne -“‘-\— L\?‘bfbcw)(' Print ewery cuen-ipndeyed elemeont
ot §o aong oo godd, e o

3. Code Output. cCY S

A ¥
a) What is the console output of the following code snippet? /\w\q ng
for (int q = 10; q > 4; q -= 2) { Is lo

ois > Y.

ol Bik| 3
A j) 154 -2=8
B inss | b L

assi Mtb\. () Oh'l'ru'f‘ CB—-"Z.’ (O

hew lr\

4 1S % -2=(
54

ot Faduedlve| Y

AL
0Pt 79
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CSI 201 50 minutes Exam 2

(b) What value does the function call foo(12, 12, 12) return?

double foo(int numl, int num2, int num3) {
numl--; nulvx\ b«omcs \ M
if (numl < num?2) |l<l27 \/(_65
num3 = num3 - 2; p > 1S 10 _[
return num3 - numl; |p—|| S -|

(c) Consider this definition for the function h: X\ g, I'S:}
atl c,& S a

int h(int b, int a) { s
Z e bor BT S -Cgv\ th €
41JJCTfoAD StwPrN JG“§+-§)ﬁ11{wwcj12('

RETRRNSVALLE

c FTHE FIEST What is the output of these lines of code?

DARAMETER 22 % ﬂ ““‘“fg

cout << h(a, b);

Output:

4

d) Suppose that the function f is defined like this:
void f(int arr[],_int size, int i){
if (i < size)
arr[i] = 7;

}
ec*'ar(m‘\? (s U_SEA \'M\

What is the console output of this code snippet? .|— cald —F A~ X \' “V\

int numbers[4]; v !

e A

numbers[2] = -5; -44\4 f:S j

f (numbers, 4, 2); S‘{ S\'V L\/

cout << numbers[2] << endl; Ctll ~\m[u€ Cﬁ:u@ﬁl“_\éhtc
Output: \Jector o o

anSw=ev ANSH &

'/ 5 T
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CSI 201 50 minutes

Exam 2

(e) What is the console output of the following code?

#include <iostream>
#include <string>
using namespace std;

int functionl(int a, int b);
int function2(int a, int b);

int main() { @‘l
int a = 2;
int b = 1; -Flll’D

cout << functionl(a

a = function2(a, b);

SheH 7 it (a>=3) { £>=73
return a; @
}

else {
return a + 3;

}

int function2(int a, int b) { “ 5

return a * 2 + b; —_ Z#l-\-\
}

Output:
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CSI 201 50 minutes Exam 2

4. |15 points| Write a f.unction t(.) compute the evaluation of the algorithm described below.
Use good programming practice, and choose proper return types and parameter values.

Also write a main that demonstrates at least one function call of this function.

Algorithm: In math, the length of a vector of numbers is defined as the square root of
the sum of the squares of the numbers. For example:

length([1,4,6,—2]) = /(1)2 4 (4)2 + (6)2 + (—2)2
=+1+16+ 36+ 4
— V57~ 7.55

Write a function that computes this vector length for any array of numbers.

Clarification: You may not assume that input arrays always have 4 elements (like in
the example). Your function must be general to any length array.

n [m«(’" Aaulole ¥ <vr, CChg'l WhS iched glz@z
o a‘m}ﬁeﬁz‘m«[z 0, /7wl \f\b\{) Sl/xm‘%b S%Wm.js

I'-F(m'r == M&A LL\
FeTurm g

$ov (wes v\r_)c) | = o; L < S)Zt—’)'~++ 7) f
St F= Ger KT M a7 )

i n S%f‘f{gulfﬂ) 3
3

L,
vECTE QuESTHIO™ 4 usT [0 Gvad & (ofy use
AS A vecTo WE HAVEW T LEAZNED THIC (O call by “‘Fffc{"“

double }tV\SH’\( (\gvj\d Vedtordrmbley G acr) 7

dOhUe sam = O°) | ’ ‘
for (LLIr\Slshfa (= o (<L acf.S1Ze ) 3 ‘\“+ () ?:
Sum T+ = arr.d‘l_(ﬂ%mf'ﬂ{(\ )

ée“uﬂ\ §bf+ (sum\ ,
¢
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