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For this homework, use the “Vector Spaces” module at http://www.math.utep.edu:8080/jsp/index.html


Module Description

Module provides vectors and vector operations from a geometrical perspective. Module is divided into three sections, each providing different tools.

For this homework, the “Vectors” and “Construction of Single Linear Combination” sections of the module are used. Under the “Vectors” section, vectors are associated with the names i, j, k, l. Any vector can be entered including the stored vectors labeled a0-a10. Each vector is represented by a tick line segment with a color code. The module runs by Mathematica software. In Mathematica, vectors are entered using curly set notation. For instance, Mathematica recognizes {1,2,3} as a vector. 

Under the “Construction of Single Linear Combination” section, you can assign values for the symbols d and e. These values produce thin lines which are parallel copies (with the same colors as the vectors represented) of scalar multiples of pair of vectors k, l. For instance, when the values d=2 and e=3 are entered, the program produces thin lines with the same color as the vectors k and l, providing the length of the lines as twice the first vector and three times the second vector respectively. This section also has window to enter new vectors under the name w.















Assignment

Before each question, make sure to reset each vector to the zero vector namely a0 and each value to 0.

Part I

1. Enter the vectors a1 and a2 for k and l respectively. Then, enter the value 1 for both d and e. Now, enter the vector, a1 + a2, for vector i. Make sure the j vector has the zero vector, a0, assigned. Click "Graph." What do you observe?

2. Enter the vectors a1 and a2 for k and l respectively. Then, enter the value 1 for d and the value 2 for e. Now, enter a1 + 2a2 for i. Make sure the j vector has the zero vector, a0, assigned. Click “Graph.” What do you observe?

3. Enter the vectors a1 and a2 for k and l respectively. Then, enter the value 2 for both d and e. Now, enter the vector, 2a1 + 2a2, for i. Make sure the j vector has the zero vector, a0, assigned. Click “Graph.” What do you observe?

4. Enter the vectors a1 and a2 for k and l respectively. Then, enter the value 1 for d and the value -1 for e. Now, enter the vector, a1-a2, for i. Make sure the j vector has the zero vector, a0, assigned. Click “Graph.” What do you observe?

5. Enter the vectors a1 and a2 for k and l respectively. Then, enter the value -1 for both d and e. Now, enter the vector, -a1-a2, for i. Make sure the j vector has the zero vector, a0, assigned. Click “Graph.” What do you observe?

6. Enter your own set of values for d and e, and next enter da1+ea2 (for each value of d and e) vector for i. State your observation for each set of values of d and e.  Remember to enter vectors a1 and a2 for k and l respectively making sure j vector has the zero, a0, vector assigned. 

Part II

Reset all values to 0 and vectors to a0.

7. Enter the vector a1 for k and the vector a2 for l. Enter each vector below for w and search the values (if exist) of d and e (testing out different values for d and e by entering them into the module) that give w=d a1+e a2. Record the values of d and e for each vector that satisfy w=d a1+e a2. 

a.) w={4,8,2}, b.) w={0,0,1}, c.) w={1,2,1/2}, d) w={1,1,1}.




Part III
     
8. Based on what you obtained and observed on parts I and II, describe the characteristics of the vectors da1+ea2 for all real number values of d and e. Explain and Justify.

9. What geometric figure would you observe if one considers the collection of all the vectors of the form, d a1+e a2 for all real number values of d and e? Explain. 





