MaTn 221

Mission: 3: INVERSE' MATRICES AND THE CCP (30pTs)
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Once complete, please staple in upper lelt corner. Thanks.

ading You may find the following helpful resources beyond lecture,

(a.) Chapter 2 and §9.1 of my lecture notes for Math 221

Problem 31: C
Is

pnsider v = (1,2,3,4) and w = (0,1,1,0). Detenmine if b; = (2,3,5,8) € span(v,w).
by = (1,0,0,0) € span(u,w) 7 Calewlate rref [u|w|b; |bs] and use the CCP (column

cgrrespondence property) to answer the questions.
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Problem 32: Suppose that rref(4) = |

-1
cofa(A) = { :i } and coly(A).

CoﬂB [A) = Coﬂ‘ (A) - R.cwez (A)
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} . Given that col(4) = [

A) = Yok (A -3, (4 + 2ol (A)
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(al) Calculate rref(A) and use the CCP to ‘writé each non-pivot column of A as a linear
combination of the pivot colummns

(bt) Find a basis for Null{4) = {x € R¥ | Az = 0} and express an arbitary element of
the nullspace.of A a$ a lincar combination of the basis

Problem 33: Let A = [
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Problem 34; Lep A= [ -2 0 1 |. Calculate A~ and.solve Aw = (a, b, ¢) where a,b, ¢ are constants.
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Problem 35: Lep A = {
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Problem 36: Lot A=

Problem: 37: Given that A
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Problem 38: Cgnsider a 5 x 5 matrix 4 along with vectors vy, vz, vs, vy, v5 € R® for which:
Ay = ey+ey, Avo=e1—ey, Al =es, Avy = cosfes+sinbey,, Avs = —sin fég-+cos ey

where e; = (1,0,0,0,0) and e5 = (0,0,0,0,1) ete. Find the formula for A~! in terms of
the given vectors vy, vg, Us, V4, Us.
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Problem 39: Sdlve 13z —2y = a and z— 7y = b for arbitrary o, b using matrix techniques. I recommend
‘miiltiplication by inverse of the coefficient matrix.
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Problem. 40: Lgt A = {'2 1 -3’:] . For what values of k does A~ exist ?
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Problem. 41:(La-y §2.4#9) Symbolic block matrix algebra preblem.
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Problem 42: Lep M = [ 0 B } € R**where A = S0 gasd and B = | sinhg cosho |
Celculate A~* and B! via the 2 x 2 inverse formula then check, via block-rmultiplication
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Problem 43: If p = (a,b,¢) and w = (a;, y,2) are two. vectors in R¥ then the dot-product of v and

wlis given by vew = viw = oz + by + cz and the length of the véctor v is given
byl [l = ooy = Ve + B2+ c2. Suppose we are given vectors of length one which
are pa.1rw1se—pe1pend1cula1 that is uy »ug = 0 and wgeuy = 0 and ugeuzy = 0. Let
M} = [us[us|a). Calculate MT M and simplify in view of the given information. Calculate
M in terms of wy, ug, us.

M'r _ w’
(MTM L (‘ou) (M) - CoQ (M} . , Ut: .
{ “-’*
Soen T .

1)

oy

Problem 44: (Ley §2.5#3)- Solution ajded by a given LU-decomposition.
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Problem 45: Lt A= | 6 -9 7 —3 |. Find the LU-decomposition for A. I believe this matrix

-1 -4 8 0

doks not require the intreduction of a permutation matrix like I faced in the example
solved https://math.stackexchange.com/a/186997/36530. There is a natural algorithm
wllich lielps us construct the LU-decomposition from following the forward-pass of the
rojr-reduction on A. (this is Lay §2.5#15 but I don't think the slick method outlined in
my linked answer is to be found in Lay )
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