CogSci 260: Introduction to Diffusion Tensor Imaging
Instructor: L. Frank (lfrank@ucsd.edu)

Lecture 3 Problem Set

1. Vectors
Problem 1la

Consider two vectors uw and v:

—_

. Compute ulv
2. Compute u - v

3. Compute Z?:1 Ui V;

4. What is the length of vector u?
Problem 1b

1. Consider to arbitrary vectors u and v that both start at the origin (0,0) but point in dif-
ferent directions. The angle between the vectors is #. What is the length of the projection
of u onto v?

2. What is the cross product of w and v in terms of the angle 6, and what direction is it
pointing?

2. Matrices

Problem 2a Consider the matrix

a b
m=|c d (2)
e f

1. What is m! ?
2. What is (m+m) ?
3. What is m‘m ?
Problem 2b Consider the equations
g1 = ar+by+cz
g2 = ox+Py+nz
Write these two equations as a product of a matrix and a column vector

3. Complex numbers

Problem 3a
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Consider the two complex numbers

z1 =a-+ib
z9 =c+id

where a, b, ¢, d are real numbers.

1.

What is 21 + 297

. What is z1 % 297
. What is 21 /297
. Write z; and z3 in terms of complex exponentials using Euler’s relation.

2
3
4
D.
6
7

What is the amplitude and phase of z1 + 297

. What is the amplitude and phase of z1 * 297
. What is the amplitude and phase of z; /227



