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Answer - - :the following questions:

1) A - Use Lagrange's interpolation formula to find the value of 3» when x = 10, if the

values of X and )’ are given as below:
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B - Find a real root of the following equation by the method of false position:
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2) A - Solve the equation TI\H = sinx — 1 — x~ using Newton — Raphson method.

B — Solve the following equations by using Gauss — Seidel iteration method.

Bx =3y —2z=120
4y =11y —z=3

5 — 3y — 12
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3)A-Find 3'(0) and " (0) from the following table:

|
|
|
|

S . i )
B — Evaluate l T ax using Simpson's 1/3 rule when h=0.25.

Hence find an approximation value of 1r
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| 4) A - Find a polynomial satisfied by the following table (by using divided differences

method):
ol a o] 2] 3] 7] 10

'
i

fOy| -11 | 1 1 .1 | 141 ’ 561

B - Find the area enclosed between the curve pass through the points (1,0.2),(2,0.7),
(3,1),(4,13),(5,1.5),(6,1.7),(7,1.9),(8,2.1),(9,2.3), ( X —axis ), (X =1) and
(X =9) by using trapezoidal rule. |

5) A —Find a polynomial satisfied by the following table by using Newton's forward
difference interpolation formula.

X 1 2 3 4 5 6

i‘f{}-‘f} 4 | 26 | 58 | 112 | 466 | 922
|

B — Solve the following equations by using Jacobi iteration method.

28x + 4y — 7z =732
X =3y + 10z = 24

QX =17y — 4z = 35
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Final Exam: Mathematical and Statistical Packages (M 300) Date: 22/08/2017
Lfime: 2 hours Degree: 50 marks !

Answer only four questions of the following questions: [12.5 marks each]

Mathematics Department

1-a) What is the output of executing each of the following MATLAB command lines
>> a=zeros(3)
>> a:[l,2,3,4;5,6,7,8;9,10,11,12;13,14,15,16]
>>a’
>> min(a)
>> mean(a’)
>> b=a(1:2,3:4)
>> ¢=3%[1,2,3,6,(5:-1:1)]
>>x=10:-1: 1
>> y= linspace(1,2,1)

b) Write a MATLAB code that can be used for solving the following system of linear equations

*+2y+3z=14, 4z +5y+62 =32, Tx+8y+ 2 =26.

2-a) Write a MATLAB function code that can calculate the mean, variance and standard devi-
ation for a given vector of sample data.

b) What is the output of executing the following MATLAB code

>> for K=1:3
for L=1:3
a(K,L)= 1/(K+L-1)
end
end

3-a) In SPSS program,
i) What are the main types of a user’s files.
ii) What does it mean by: Name, Label, Data View and Variable View.

iii) In SPSS program there are three types of data. Give an example for each of these
data types.

b) In MS-EXCEL program, assume that the current worksheet is blank, and only the cells
Al, A2, Bl and B2 contain the values 3, 5, -1 and 1, respectively.

i) If the cell C4 contain the expression: C4= IF(AND(A1<>A2; B1<B2); 200; 300)
what is then the value of C4 after execution? Explain why?

ii) If the cell D5 contain the expression: D5 =SUM(1:1)+SUM(B:B)
what is then the value of D5 after execution? Explain why?

(Please turn the page for the rest of the questions) %




4-a) what does it mean by each of the following: P-value - level of significant?

4-b) In the pharmaceutical sciences the investigators are often interested in comparing three
or more assay methods, specifically, suppose that 12 tablets were selected at random for
the comparison of three assay methods, four tablets for éach assay. The results of assays
comparing the three analytical methods are: .

Method Observations
I. 312 310 309 313
II: 308 309 306 307
III: 309 310 308 309
Assuming equal population variances, the iollowing are the results of an ANOVA test
statistics

One-way ANOVA: C1 versus C2
Source DF SS MS F P
C2 2 2467 1233 6.53 0.018
Error 9 17.00 1.89

Total 11 41.67

i) Describe, in details, how this test statistics could be done using MINITAB or SPSS
programs.

ii) By using these results, what do you conclude about the observed difference among
the three sample means.

5-a) Describe what is the following MATLAB code is written for with explanation of the effect
of each command line. Write a similar MATLAB code for the same proposed but using
the inline function instead of the function polyval.

>> z=[1,3,-2,1]

>> 70 =linspace( -4,3,500) ;
>> value= polyval ( 2,20 ) ;
>> plot (z0 ,value , *r-’)

b) Write a MATLAB function code that can be used for calculating the roots of a given -
quadratic equation of the form

a$2+b$+c=0,

where a, b and c are real constants.

With the best of luck,
Dr. Ayman M. Abd-Elrahman
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Answer the following questions:

Question 1 (10 pt): Put True or False for each of the following ftems, and correct the false
ones:

1. The environment of part parking is considered as deterministic
2. The accessibility of RHINO Robot partially

3. Simulated annealing is considered as agents

4. An agents acting upon the environment through sensor

5

6

. Motors, files and body parts are considered as effector
. Camera, mouse and data base are considered as effector
7. The environment of taxi- driver is statistic
8. The environment of cross puzzle is considered as Discrete
9. Crossover operator enables GAs to escape from an area in the search space
10.The Tabu search start with one solution and generate some solutions.

Question 2 (10 pt): i

What is Artificial Intelligence?
What are the four views of Al systems?
What tasks require AI?
What is Agent? Discuss with examples.
Define the following tenns
a. States
. Search space
Search path
Solution
Strategy

SNh v =
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Question 3 (10 pt):
1. What is the difference between Breadth-First Search and Depth-First Search?
2. Give the visited node order for each type of graph search by Breadth First Search and
Depth-First Search, starting with s :

l|Page



Question 4 (10 pt):

1. Name and describe the main features of Genetic Algorithms (GA).

2. Suppose a genetic algorithm uses chromosomes of the form x = abcdefgh with a fixed
length of eight genes. Let the initial population consist of four individuals with the
following chromosomes: :

x1=65413532 !
x2=87126601
x3=23921285
L x4=41852094
Perform the following crossover operations:
a. Cross the fittest two individuals using one—point crossover at the
middle point.
b. Cross the second and third fittest individuals using a two—point
crossover (points b and f).
Question 5 (10 pt):
1. Maintain the tabu search algorithm .
2. Discuss the difference between Tabu search and Other Meta-heuristics.

Best Wiskes
Dn. Rucka Wakmond
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Question 1: (10 points) ,
a- (3 Points) Explain the cycle of problem-solving process.
b- (7 Points) Truc or falsc? Correct the falsc statements.
1. MergeSort requires more space to exceute than HeapSort.
QuickSort (using the first clement as the split value) is better for nearly sorted data than HeapSort.
The efficieney of TeapSort is not affected by the order of the clements on entrance to the function.
A recursive version of QuickSort exceutes faster than.a nonrecursive version.
A recursive version of QuickSort has fewer lines of code than a nonrecursive version.
6. A nonrecursive version of QuickSort takes more space on the run-time stack than a recursive
version.
7. It can be programmed only as a recursive function of QuickSort.
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Question 2: (10 points)

a- (4 Points) Assume you have two computcrs, a faster computer A running insertion sort against a
slower computer B running merge sort, both must sort an array of onc million numbers, supposc
computer A exccute onc billion (10%) instructions per second and computer BB execute ten million
(107) instructions per sccond. assume that ¢l - 2 and ¢2 50, which of these computer is faster?

b- (6 Points) A sorting function is called to sort a list of 100 integers that have been read from a
file. ICall 100 valucs are zero, what would the execution requirements (in terms of Big-0 notation)
be if the sort uscd was
1. Quicksort. with the first clement used as the split valuc?

ShortBubblc?

SelectionSort?

HeapSort?

InsertionSort?

MergeSort?

S UL

Question 3: (10 points) Show the contents of the array

43 | 7 |10 | 23 | 18 | 4 | 19 | 5 | 66 | 14 |
After the fourth iteration of

e BubblcSort

e SclectionSort

e InsertionSort

Question 4: (10 points)
a- (6 Points) Draw the binary scarch tree from its preorder traversal?
15,5.3.12,10.6.7.13, 16, 20, 18. 23

b- (4 Points)Which sorting algorithm would you not usc under the following conditions?
a. The sort must be stable.
b. Data arc in descending order by key.
c¢. Data arc in ascending order by key.
d. Space is very limited.
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Question 5: 10 points
Using the binary scarch tree of the following figure answer the following;
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a) A node with info 35 is to be inserted in the trec. List the nodes that are visited
by the function inscrt to inscrt 35. Redraw the tree after inserting 35.
b) Delete node 52 and redraw the binary tree.
¢) Delete nodc 40 and redraw the binary tree.
d) Delete nodes 80 and 58 in that order. Redraw the binary tree after each deletion.
¢) Print the tree

1. An inorder traversal of the tree.

2. A postorder traversal of the tree.

3. A preorder traversal of the tree.

Best Wishes

Dr. Rasha Mahmoud
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