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1. Given the matrix:

21 -3 2
A=1|4 3 -5 6
6 5 -9 10
Find the null space of the matrix A and list the basis vectors. G4
2. Show that the set S spans R3. (5457
21 0
S=|1 0 -1
3 2 1

Also, determine the dimension of the eigenspace for each eigenvalue. (6 77)

4. Given det(A4) = 2 and det(B) = 4, calculate:
det(A3B14T) (4 51)

5. Determine whether the set S is linearly independent or linearly dependent.

S =1{(2,1,3),(4,—-1,2),(1,0,5)} 6]

6. Find the transition matrix from B to B’ for bases for R? below
-3 4
=13 4]

7. Convert the following infix expression to postfix expression

(A+BX(C=D))/(E+FxG—H) 4 43

(577)
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8. For the following graph, determine the Depth-First Search (DFS) and Breadth-First Search
(BES) traversal starting from vertex X. 6 97)
Graph:

9. Please implement the missing part (A) in the C++ code

so that the print function outputs: 30 20 10. (5 47)
#include <iostream> _(A)
using namespace std; }
struct node { int main{) {
int data; struct node *head;
node *next; struct node d1(30), d2(20), d3{10);
node(int x) { head = &d1;
data=x; dl.next = &d2;
next = NULL; d2.next = &d3;
} print(head);
L return 0;
}

void print(struct node *head) {

10. Implement a recursive function in C named double fun01(double x, int n) to compute the value

of the following polynomial:
f(x) = n*xx"+ (n_l)*xn—l +(n_2)*xn—2+...+2*x2 +x1 (5 53\)

Hint: use the pjow(x_, n) function from the math library to compute x™.
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11. Using the generation function method to solve the recurrence relation
Ap — 31 +2a,_,=0, n=2
with initial conditions a, = 2,a; = 5. (10 47)
12. Consider a system consisting of four resources of the same type that are shared by four

processes, each of which needs at least two resources. Show that the system is deadlock-free or

not.
(10 57)
13. Determine whether or not the given pairs are logically equivalent, where w, x, and y are
statements.
A w=>x)Vy and w= (xVy) (547)
B. -(wAx) and =w A —x (5 47)
C. wvx)=yand W=2y)A(x=>7y) (5 43)

14. Given the following set of processes all of which arrive the system at time 0, with the length of
the CPU burst given in milliseconds, please answer the following questions and show the order
of processes for each question

Process Burst Time Priority
P, 48 3
P, 16 5
Ps 16 2
P, 24 4
P 36 1
P 48 6

A.  What are the completion time and average waiting time of these processes by using the
first-come, first served scheduling algorithm? (5 47)

B.  What are the completion time and average waiting time of these processes by using the
shortest-job-first scheduling algorithm? (57

C. Suppose a smaller priority number stands for a higher priority. What is the completion

time of these processes by using a non-preemptive priority scheduling algorithm?

(G 97)



