Mathematical Techniques I1: Algebra (Physics Year 1 Term 1) PL16 03/12/2007

Problems for Lecture 16
Eigenvalue Problem and Complex Powers
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1.  Find the eigenvalues and eigenvectors of (i) A :( 5 2 j (i) B :[1 j

In one case, the eigenvectors are orthogonal. Identify this case and explain how this
fact related to the structure of the matrix.

Considering this case only,
(iif) Make the set of eigenvectors orthonormal.

(iv) Create an orthogonal matrix and show explicitly that S™ =S".

(v) Calculate Tr(A®).

5
2. WithB= (1 3), deduce the eigenvalues of BZ.

3. Find the eigenvalues and eigenvectors of the transformations

30 0 001 2 0 2
() A=|0 5 0 [, (i) B=|0 2 0},(ii) C=[0 2 0
00 27 100 2 0 -1

4. If zy=2+2i and z, =—1+3i, find (i) z°, (i) z,*, (iii) ().
Express the answers in the form x + iy.

5. Find all values of i*'", that is, the 7th root of i.

6.  Find all values of (i) In(-1), (ii) Ini.
Identify the principal value in each case.

7. Find all values of (i) 2/ (i) (1+i)*" (Fiendish?! ©).
Identify the principal value in each case.

8. Showthat (i) e*=coshx+sinhx, (ii) e =coshx-sinhx,

(iii) cosh?x—sinh?x=1, (iv) sin(iy)=isinhy,

(v) sin(x+iy)=sinxcoshy+icosxsinhy.
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