CSC 212 / URI Assignment 5 Fall 2020

This problem set has 16 questions, for a total of 110 points. Answer the questions
below and mark your answers in the spaces provided. If the question asks for
showing your work, you must provide details on how your answer was calculated.

Your Name:

1. [5 points] Which of the following descriptions best describes what mystery does?

int mystery(int +arr, int n) {

if(n — 1) return :r_rﬁ)_];’(——\ _ ‘
int val « mystery(farr + 1! n — 1) Po\/\fc'r arith me ’.’C- :
return (arr [0] < val) 7 arr[0] : vali} mekes ne xt [Uanlbf\
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A. find the minimum element of arr B, find the maximum element of arr  C. find the the sum of all

elements of arr D, sort all elements of arr
1. j_

2. [5 points] Which of the following descriptions best describes what mystery does?

bool mystery(int n, int i) {
if (n<- 2)
return (n — 2) 7 true : false; .
if (n%)i—:rﬂ) — - [ ) -
return l'alse;< J/‘[ N ’S 8(/’[1’7/ d“/‘{l b,‘e b/ ,
if (i « i >n)

C 16 77N



CSC 212 / URI Assignment 5, Page 2 of 9 Fall 2020

return true;

return mystery(n, i + 1); é— N UW JL\C/V\ép A
} i il rements b 4

mister (¢, 2) = Falge nhUterd (1,5) = Troe
TRel(7,2) =T gy, s
misterd (g, 1) - Feli Smallest ‘v‘f(

n/éver/(a,5) - Felge  mod AR )

A. determine if n is an even number B, determine if n is a prime number  C. determine if i evenly

divides n D, determine if n is an odd number
2. L

3. [5 points] Given the following sorting algorithm, determine if it is stable, in-place, both, or neither.

int sort(int »arr, int n) {

if (n <= 1) return;
sort (arr, n—1); [l)— é J
int tmp — arr[n-1}; / / 4/ 7/ 2
int j n—2;
while (j > 0 && arr[j] > tmp) {

arr[j+1] arr[j];

==
}

arr [j+1] = tmp;
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A. stable B. in-place C. both D. neither

4. [10 points| Solve the following recurrence relation: 7°(0) = 1;7(n) = T'(n ~ 1) + 3

T(n)=Tlh-1)+3 |

Tn1) =T (n-2)+3 /T("“T(n-n)*&\
() 2 fr(n-2) 15)3 = T6edre ) ; ”"%

Tlh) = T(n-3)13 L el Kttecn

T [T (a-u) # 3D 1T

A-3n+1 B.3n-1 C.3n

A

5. [10 points] Solve the following recurrence relation: T'(1) = 1;T(n) = 27'(n/2) + n

T(n) - FT(5)+n T(%,): J-T(';/,)-}%
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ASStrn .
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A. n+logn B. nlogn C. n+nlogn D. n? 4 nlogn
5. L

6. [5 points| Is a linked list the best underlying structure to implement a queue with? Justify your answer.

Mes. Quenes have two primary operatiovns:
enduene and dedquene.
LinkedList w/ a tail pointer gives us O(1)
cost for both operations, and we cavn gro
to any size with vo additioval cost.

A. Yes B. No
6. ‘A;

. stack
Each action gets pushed onto the stack.w ——

{b) [3 ppints|] A web server

uado 1S simply popping actions off o _duene

7. Would a stack or queue be more efficient for the following:

(a) [3 points] An undo button in a text editor

Hawdle requests in the order they arrive
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(¢) [3 points] A breadth-first search

store the wodes to visit in FLFO order 41U

(d) [3 points] A depth-first search

store the nodes to visit in FILO order , STack

8. [5 points] Given the following function mystery, determine its output assuming stack has had the fol-
lowing elements inserted in order: 3, 10, 100, 5, 8

int mystery(std::stack<int> stack) {

int result — 0: g
int loop stack.size (); 5/ g
for(int i 0 ; i < loop; i++4) { P
i (i % 2)) { / Q0
result 4= stack.top();
} | O
else | _}
result += stack.top();

1tnck.pup():
}
return result
}
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A. 1103 B. 658 C. 1530 D. 8010



