MASSION 2: MATRIX MATH

Mata 221

" " Show your work and box answers. This pdf should be printed and your solution should be handwritten.
on the printout. Oneé complete, please staple in upper left cotner. Thanks.

Suggested Reading You may find the following helpful resources beyond lecture,

(a:) Chapter 2 of my lecture notes for Math 221

Problem 16: Let. A = [ ;‘ i ] and B = [ 0 1 ] Caleulate AB —BA. Do A and B commute ?
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Problem 17: Let v = [1,2,3;4] e B and w = (5,6,7,8) = g e R4*!, Galculate vw and ww:
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Problem 18; A matrix is said to be antisymmetric if A7 = —A. In terms of components, that
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T means Aj; = —Ay for all 4,7. Consider the 3 X 3 matrix A = | Ay Ap Aog
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Col1 (A) = [ 2 :t and Rowy(4) = [7,3,0] then find A.
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Problem: 19: Let N = 8 8 (l) g . Calculate N? and N2 and show N* =0 for k£ > 4.
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fqProblem 20: Let A = 56 7 and M = 4011 If possible calculate the matrix quantities
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below. If not, explain why sich a calculation does not fall under our definition of matrix
dddition or multiplication.
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— Problem 21: Let A= | 5 6 7 8 | where.a,b,c,d are constants. Let e; denote the i-th standard

basis vector for R? where i = 1,2,3,4. For example; e, = (0,1,0,0) € R¥! = R*. Also,
let &; dénote the j-th standard basis element for R¥ = R3*1, For example, & = (0,1,0).
With this notation in mind, caleulate:
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PrOblem 22: Let X = { Z {WU :I a,nd A:;: [ 1 -2 } , Solve .4X = | where I =
identity matrix. Does your olution also solve XA =117
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Problem 23: Given x = (z1,72,z3) and A= | 1 4 =8 |, solve Az = 0 and express the solution
-3 =7 9
in parametric vector form.
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Problem 24: Let v = (1,2,2) and v, = (0,1,-1).

£y (a.) what condition must be given for a, b, ¢ for (e, b, ¢) & spanfvy,vg) ?
(b.) what, condition is needed for {vy, w2, (a,b,¢)} to by a linearly indepenident (LI).set 7
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Problem 25: Solve the chemical reaction BySs + HyO — H3BO;3 + H,S via linear algebra.
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Problem 26: Suppose Av = b and Aw = b for a given matrix A and column vector b. If v # w then
show that the columns of A are linearly dependent.

Obrerve X = V—W 7 O and Ax: A(V"W)=AV—AW=[)——6 =0.
Thus Bx,/xz,., X, € IR , net- Al 2co for which
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-~ Problem 27: Let A= { a b ¢ aid Ry = |1 2 3| and Ra= | a b ¢ |. Notice both
X 3 21 3 21 2 0 -2
Ry and R, are obtained by performing an elementary row operation on A. Find 3 x 3
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Problem 28: If A — R under a .rov}-operation then there exists an elementary matrix £ for which
R = EA. Find elementaty matrices B, Ea, . . ., B for which rref(4) = EyEg.y ... By E A
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Prosiem 28
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Problem 29: We definéd the matrix product of A € R™ with B € RP*™ by (AB);; = Y0 _, AuBy;
forallT1<i<mand1< § €. n. In'the case m = n we note the matrix AB e R™*", Let
us defiiie the trace of a square matrix M to be the sum of its diagonals. To be precise,

trace .M ) = Z M.

=]
(a) Let I be the n x 7 identity matrix. Calculate trace(l).
(b) Suppose 4 € R*™2 and B € RP*", Show trace(AB) = trace(BA).-
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Problem 30: Let A= [ -1
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} Use Matlab, to calculate (AAT)190 and (AT A)100,
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