Math 301, Elementary Matrices, Group 1 Amy DeCelles, 09/28/2011

1. Consider the matrix

0100
1 00 0
S12.= 19 01 0
000 1

What effect does this matrix have on an arbitrary 4 x 4 matrix, A, when you multiply on the left?
(Describe S7 2A in terms of A.)

2. Consider the matrix

1 000
001 0
S28= |91 0 0
00 0 1

What effect does this matrix have on an arbitrary 4 x 4 matrix, A, when you multiply on the left?
(Describe S3 3A in terms of A.)

3. Using those two examples as a starting point, think about what other matrices will have similar
effects. Define S34, S1,3, 51,4, S2,3, and S 4, and describe the effects that they have on arbitrary
4 x 4 matrices.

4. Now consider n x n matrices. Define S, ; (1 <4 < j < n)and describe the effect it will have on an
arbitrary n x n matrix.
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1. Consider the matrix

5 0 0 0
0100
Dis = 1o 01 0
00 0 1

What effect does this matrix have on an arbitrary 4 x 4 matrix, A, when you multiply on the left?
(Describe Dy 5A in terms of A.)

2. Consider the matrix
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What effect does this matrix have on an arbitrary 4 x 4 matrix, A, when you multiply on the left?
(Describe D3 5A in terms of A.)

3. Using those two examples as a starting point, think about what other matrices will have similar
effects. Define D35 and Ej 5, and describe the effects that they have on arbitrary 4 x 4 matrices.

4. Now consider n x n matrices. Define D; , (1 <i <n,a € R)and describe the effect it will have on an
arbitrary n X n matrix.



Math 301, Elementary Matrices, Group 3 Amy DeCelles, 09/28/2011

1. Consider the matrix

1500
0100
Tias = 1o 01 0
000 1

What effect does this matrix have on an arbitrary 4 x 4 matrix, A, when you multiply on the left?
(Describe T7 2 5A in terms of A.)

2. Consider the matrix

105 0
01 00
Tiss = o 01 0
00 0 1

What effect does this matrix have on an arbitrary 4 x 4 matrix, A, when you multiply on the left?
(Describe Ty 35A in terms of A.)

3. Consider the matrix

1 0 00
0150
(LER 0010
00 0 1

What effect does this matrix have on an arbitrary 4 x 4 matrix, A, when you multiply on the left?
(Describe T 3 5A in terms of A.)

4. Using those three examples as a starting point, think about what other matrices will have similar
effects. Define T1 35, T1 4,5, T2,4,5, and T3 4 5 and describe the effects that they have on arbitrary
4 x 4 matrices.

5. Now consider n x n matrices. Define Tj ; 4 (1 <4, j<mn,a € R)and describe the effect it will have on
an arbitrary n X n matrix.



