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Fall 2023
Consider the following problem:

Given two input values, n and k, determine the number of strings of length n, which only contains
A’s and B’s, that have a run of k& or more consecutive B’s.

One algorithm to solve the problem is as follows:

Recursively generate each possible string of n letters, each A’s and B’s. These can be generated
in alphabetical order, never storing more than 1 of the strings at the same time.

For each string generated, loop through the string from left to right, keeping a running tally of the
current number of B’s. (For example, with the string ABBABBBAAB, the running counter would
update as follows 0 > 1 >2->0->1->2 >3 > 0> 0 -> 1.) If this running tally ever equals
or exceeds k, add 1 to a global counter storing the final result. For simplicities sake, assume that
the loop completes going through the whole string before 1 is potentially added to the global
counter.

With proof, determine the Big-Oh runtime of this algorithm in terms of the input parameter, .

Summer 2023
What is the Big-Oh memory usage for the function call createNode (N) ? Please provide your

answer in terms of the input parameter, N. Please justify your answer by either evaluating an
appropriate recurrence relation or summation.

typedef struct Node Node; ’ﬁgf Zfﬁﬁzj = @ f ;gf
struct Node { )
Node ** children; wem Ciecled
int val;
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~ Node * createNode (int N) {
\ é#fNode * res = (Node *) malloc(sizeof (Node));
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if (N == 0) return res; —_—
7 & res->children = (Node **) malloc (sizeof (Node*) * N);
- 4 res—>children[0] = createNode(N / 2);
- res->val = 0;
for (int i = 0; i < N; i++)
res->val += i;
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Summer 2022

What is the worst case Big-Oh runtime for the function f, in terms of its input parameter n? You

may assume that the array pointed to by arr is of length n. (Grading note: 2 pts will be awarded for

the answer, 8 pts for the proof of the answer. Your proof must include either summations or
recurrence relations related to the code below.) L{? ( I Ydls ) = yun Are @ ¢

int f(int* arr, int n, int minVal) { {le’élﬂ n = 1’7‘94'”’/’3“"/’%/

return fHelp(arr, 0, n-1, minVal);

}

int fHelp(int* arr, int low, int high, int minval) { i’ S"g@i " %m‘{;;wf}”

if (low > high) return 0; ~
—(Q) if (low == high) return arr[low] >= minvVal;
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y//lnt res = left;
7 ﬂ) if (right > left)
res = right;
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What is the best and worst case runtime for the following algorithm, in terms of the input parameter
n? You may assume that the array pointed to by arr is of length n. Give a brief explanation for your
answers.
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int foo(int * arr,

int cur = 0, =n/2; _ .
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BT R -CuL; -
(S‘ump = Jurp/27,
M~ %
return cur; ~ !{ B i [ ,f
} ;1’2« : |
. Pa
|4 3(3{5_)’13/7 — WOrSE G UO‘:;’?,)



=l 202 3

Gen oll Sings (egh N of dsBs
Nn=3 At A4B ... | BBS3
\er' ol Sﬁ/ffg/ e I (co‘o(ﬁo T}rﬂasé AP
—_ N
#§Mrg§ =2
"'Q\Lr -&al) Sf?’?«j LWc/O? @(V))
O(a2")




#T‘””'/”S N2
OR\WL) L(Oﬂ’)g ,/,:}0/090
’H\m( {or V)= 70 os0

_ A 0
T(f’)? - N
T(’)/&&&g)) = C(%Déa))z = 4O mg
. o ms
- (2x104)*

T("?aoa,;) ~ Yomg Rk (7\6/01()2: O ms * a,»i
(77*”(0"/? &t

= /LWO » S /

‘E(/a( (F ﬁSf% b,

S — o

— )

’ 3
s 4 b S 2 4 /+*4d 62/t -

=z

28
llo
&
S




'@/ (f"“O/" i‘dm:/"rf)
q@f (JﬂJ;JZQ ’)j”)"f)j 3,1/2/,.-, V1— 1 hheg

'n"/
//Cé)g Sﬁ/'zf ZU: ____i}f’_—o(n),)

SJdmn= O
il (n20) €

Y - <
Som+t = D,@Z L(
NS R
N =/2- < 2”(%)
| =0
% — l/)KQ- - O(ﬂ)
U =0 N
Som+ ) h
N = /2/3/ }/(,(OQEV)




