‘ Marked by Teachers

Mathematics SL Porifolio Assignment 1

Title: Matrix Powers
Type 1

1. Consider the matrix M =(§ g]

Calculate M¥for »=2, 3, 4, 5, 10, 20, 50.
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Describe in words any pattern you observe.

In the above matrices the pattern | observed is shown in relationship to the
exponents and the numbers within the matrix. As the exponent increases
consecutively the matrix is in turn multiplied by two.

Use this pattern to find a general expression for the matrix M?%in terms of 4,

As aresult of the pattern expressed, the General Formula for these matrices is
Mr=M*2n( ]

2. Consider the matricess’= G ;] and § = (4 Zj

Calculates” and $*for other values of ﬁand describe any pattern(s) you
observe.
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Patterns Found:

The patterns portraved in matrices P and $" mainly correspond to the
coefficient shown in the box and the determinant in each individual series. In
the series of Pn, as each exponent progress consecutively the coefficients
associated with that particular matrix (in factored form) are multiplied by two (2,
4, 8, and 14). Also, each determinant found in the P series is multiplied by 8 as
each exponent progress consecutively (64, 512, 4096, 32768). In the $" each
determinant found vielded is multiplied by 12 as each exponent progress
consecutively (512, 1728, 20736, 248832.) However, unlike the pattern found in
the P series, there are no consistencies in regards to coefficients of the matrixes
factored form.

3. Now consider matrices of the form (kﬂ k_lj

k-1 k+1

Steps 1 and 2 contain examples of these matrices for®=1,2 and 3
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Consider other values of k, and describe any pattern(s) you observe.
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Patterns found:

The pattern that was evident in the above matrices corresponds to the
determinant value as well as the value of the consecutive matrices. As each
value for K is raised consecutively the numbers in the associated maitrix is then
raised by one. The determinant also followed a pattern by raising the K value
consecutively the determinant also rose by four.

Generalize these results in terms of '{and é

n=exponent value
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4. Use technology to investigate what happens with further values of 'Tand 4

State the scope or limitations of 'Tand
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5. Explain why your results hold true in general.

Referring back to work shown in question three, my results for these statements
hold true because of the amount of times the equations were carried out.
Overall, the steadiness of the results for each of the problems ensures the validity
of each statement. A wide array of aspects was used to prove these statements
true ranging from negative integers to fractions. The patterns seen were also
consistent with the results which reinforce the strength of my statements.
Therefore, | conclude that my results hold true in general.



