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The n-th Fibonacci number can be computed by divide and conquer method of computing ", where  is the matrix
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Then the n2-th Fibonacci number F2 can be computed in O(logn) time.
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When insert three keys into a non-empty 2-3 tree, and if the tree gains height when the first key is in, then we can be sure that the 2-3 tree will not gain height after the insertions

of the next two keys.
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The following binary search tree is a valid red-black tree.
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The number of light nodes along the right path of a skew heap is O(log N).
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For the recurrence equation T(N) = 9T(N/3) + N2logN, we obtain T(N) = O(N?logN) according to the Master Theorem.
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In order to prove the amortized time bound for a skew heap, the potential function can be defined to be the number of right nodes of the resulting tree.

T F

2-1 9E3

Starting from the red-black tree given in the figure, after successively inserting the keys {75, 70, 50}, which one of the following statements is FALSE?
88
68 99

A. 50 is the deepest red node
B. 70 and 99 are siblings, and they are both black
C. 70 is the parent of 75

D. there are two red nodes
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In the context of Divide and Conquer algorithms, which of the following statements is true regarding the "Merge Sort" algorithm?

A. Merge Sort has a average-case time complexity of O(n log n) and uses a divide-and-conquer approach to sort a list of elements.
B. Merge Sort has a worst-case time complexity of O(nz) and employs a greedy strategy to sort elements efficiently.
C. Merge Sort is not suitable for sorting large datasets due to its inefficient memory usage.
D. Merge Sort performs sorting by repeatedly partitioning the array into subarrays and selecting pivot elements for comparison.
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In a binomial queue, we donote the total number of the nodes at even depth and odd depth as IN; and Ny, respectively (the root is defined to be at the depth 0). Which of the fol-
lowing statements is FALSE?

A. If Ny > N3, then N1 + N3 can be even. B. If Ny + N3 is odd, then N1 > Na.
C. For all cases, N1 > Ns. D. For all cases, Ny — Ny < 1.
IPNER BRIEH
By 35

2-4 HE3 fFE e B4 NIAF

Merge the two leftist heaps in the following figure. Which one of the following statements is FALSE?
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A. 4 and 3 are siblings
B. along the left path from the root, we have 1, 2, 4, and 8
C. 6is the right child of 5
D. 2 and 4 have the same NPL
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Insert {3,1,4,5,0,9,2,6,8,7 }into an initially empty 2-3 tree (with splitting). Which one of the following statements is FALSE?

A. 6 and 7 are in the same node
B. the parent of the node containing 5 has 3 children
C. the first key stored in the root is 6

D. there are 5 leaf nodes
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We all know how to use the binary search method to find a value in a monotonic array. As an extension, we will use the ternary search method to find the extremum in a quadratic-
function-like array. Formally, for an array a, let k be the position of its extremum. Then we have either a[1] < ... < alk — 1] < a[k] > alk + 1] > ... > a[n]ora[l] > ... >
alk — 1] > ax < alk + 1] < ... < a[n]. Apply the ternary search method to locate k. For a given interval 1 < I < r < n, locate the two trisection pointsin [I,r] asm1 = +
LTTIJ andm2 =1+ LMJ.Assuming we are looking for the minimum value, which of the following pieces of code can correctly narrow down the target interval?
A. if(alm1] < a[m2]) I =m1; else r = m2; B. if(alm1] < a[m2]) | =m2; else r = m1;
C. if(alm1] <a[m2]) r = m2; else | = m1; D. if(a[m1] <a[m2]) r=m1; else | = m2;
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#include<bits/stdc++.h>
using namespace std;
int dp[2550];
int main()
1
int n,m;
cin>>n>>n;
dp[el= 10 12
for(int 1=1;1<=n;14+)

AT 00

int x;
cin>x;
dp[i] = dp[i-1] + x; 2%
i3
for(int 1=1;1<=n;1e+)

for(int j=1;j<=1;3++)
{

dp[il=min(dp[i], dp[j] + dp[i-j] + 18 2% );
i3

coutccdp[n]<<endl;
return 0;
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#include<stdio.h>
#define N 1034

int ans[N][NI;
int ent=1;

void dfs(int x,int y,int x@,int y0,int s) {

int

52
B/

1f(s==0) return;

int cur=ents+;

int d=s-1, n=l<<d;

int flagx = (xB<n), flagy = (y@<n);

int loc = 2%flagx + flagy 2% ;

dfs( x,y,flagx, flagy
if(loc

) {ans[xsn][ysnl=cur; dfs(xsn, yen,
1) {ans[x+n][y+n-1]=cur; dfs(x+n, vy,
) {ans[xsn-1]Ty+nl=cur; dfs(x, y+n,
1f(loct=3) {ans[x+n-1]ly+n-1l=cur; dfs(x, v,
return;

main() {

int k, x8, yo;

scanf("%d%d%d", &, &x8, &y);

dfs(0,0,x8,y0,K);

int n = le<k;

for(int 1=6;i<n;i++){
for(int j=0;j<n;j++)

printf("%d ", ans[1][3]);

puts("");

return 0;
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0, 8, s-1);}

9, n-1, s-1);}
n-1, 8, s-1);}
n-1, n-1, s-1);}

38, s-1);
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