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Assignment 0323
This assignment gets your hands dirty with points, vectors, and their related operations, plus moves you a 
step further with respect to your project.

Not for Submission
Sections 4.1–4.2 and Appendix B in the Angel 
book, as well as Appendix E in the red book, 
round out the material covered in class so far.

For Submission

Graphics Project Design and Prototype
Make a final decision on your project, sketch up an 
initial design, and put together a simple prototype 
reflecting this design.  Specifically:
1. Modify and commit a new version of your 

README file, so that it  is now a detailed de-
scription of  your chosen graphics project.

2. Submit hardcopy UML use case and structural 
diagrams of your project.  If you used an elec-
tronic tool for making these diagrams, commit 
your files under a doc/ subdirectory within your 
directory of  the gallery/ source tree.

3. Commit some kind of prototype code into the 
gallery/ source tree.  At a bare minimum, you 
should at least have some data structures, func-
tions, and stubs that indicate where your code 
will go.  Of course, do as much work as you 
like; the point of this assignment is to get you 
truly started.

Point and Vector Practice
Submit hardcopy answers to the following exer-
cises and proofs (handwritten is fine, LaTeX is bet-
ter — this is math, after all!).
1. Given point P = (0, 0, 5), and vectors v = <0, 

0, 0>, a = <2, 0, –1>, perform the following 
calculations 5 times, showing the values of P, v, 
and a at each iteration:

P ← P + 0.5v

v ← v + 0.5a
2. Calculate the lengths of the fifth-iteration val-

ues for v and a.
3. How far has P traveled by the fifth iteration?
Calculate the following dot products:
4. <1, 0> • <1, 0>
5. <1, 1> • <–1, 1>
6. <2, 1, –3> • <2, 1, 1>
7. <1, 1, 5> • <–1, 1, 5>
Calculate the following cross products:
8. <1, 0, 0> × <0, 0, 1>
9. <1, 1, 1> × <1, –1, 1>
10. <5, 3, –2> × <–10, 1, 4>
Prove the following assertions for 3D vectors:
11. The magnitude of a scalar-vector product αv 

(i.e., |αv|), equals the product of the scalar’s 
value and the original vector’s magnitude:

|αv| = |α||v|
12. The vector dot product is distributive over vec-

tor addition:
u • (v + w) = (u • v) + (u • w)

If you do use the LaTeX option for this, commit 
your LaTeX source to homework/cmsi371/vectorfun.  
However, this directive is simply good practice, and 
not required for this assignment.


