First Name: Rainer

Last Name: Trummer

Email: rtrummer@cosy.sbg.ac.at

Date: January 2, 2004
Homework Number: 5

Homework Title: Exercise 5.7

Problem Description:

The gamma function has the following known values:
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From these three values, determine the approximate value x for which Γ(x) = 1.5, using one step of each of the following methods:

(a) Quadratic Interpolation,

(b) Inverse Quadratic Interpolation,

(c) Linear Fractional Interpolation.

Note the following failure in the problem description:
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incorrect value of gamma function!
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correct result for x = 0.75
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correct x value for given result

Problem Solution:

Starting Values:
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(a)   Quadratic Interpolation:
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(b)   Inverse Quadratic Interpolation:

[image: image15.wmf]54917

.

0

50000

.

0

27458

.

0

)

(

)

(

0

0

=

-

-

=

=

c

f

b

f

u




[image: image16.wmf]00782

.

1

27245

.

0

27458

.

0

)

(

)

(

0

0

-

=

-

=

=

a

f

b

f

v



[image: image17.wmf]54491

.

0

50000

.

0

27245

.

0

)

(

)

(

0

0

-

=

-

=

=

c

f

a

f

w



[image: image18.wmf](

)

56236

.

0

18864

.

0

75

.

0

)

1

)(

1

)(

1

(

)

)(

1

(

)

)(

(

0

1

=

-

=

-

-

-

-

-

-

-

-

+

=

w

v

u

a

b

u

b

c

w

u

w

v

b

b


(   
[image: image19.wmf]58498

.

1

)

(

1

=

G

b


(c)   Linear Fractional Interpolation:
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Results:
A short Matlab script (trummer_hw5.m) was written for comparing the three methods. Running the algorithms with an error tolerance of 10-5 produces the following tables:
(a)   Quadratic Interpolation:


(b)   Inverse Quadratic Interpolation:
i   x         f(x)


i   x         f(x)

---------------------


---------------------

0   0.75000   1.22542


0   0.75000   1.22542

1   0.62451   1.43553


1   0.56136   1.58498

2   0.58601   1.52218


2   0.59753   1.49489

3   0.59587   1.49875


3   0.59528   1.50012

4   0.59534   1.49998


4   0.59533   1.50000

5   0.59533   1.50000

(c)   Linear Fractional Interpolation:
i   x         f(x)

---------------------

0   1.00000   1.00000

1   0.59168   1.50859

2   0.59536   1.49993

3   0.59533   1.50000
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