LMATH 221: EQUATIONS, MATRICES, APPLICATIONS MISsION 1

I provide space for you to work out the problems. If I happen to provide too little for a given problem,
simply record your answer near the problem statement and attach your work on the next page. Staple
all the pages in order together when you are finished. [2pts per problem]

Problem 1 For each system below, find a matrix A and a vector of variables v such that the systems
below are equivalent to Av = b.

a.) CC1+132:1, ZEQ—CE‘g:—’Q, $3+$4:3, I4—IIJ5=4.
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Problem 2 Find the cubic polynomial(s) for which the“graph passes—through (0,1), (1,3) and there

is a horizontal tangent through (4, —2).

fx)= AX?+8><2+C><+ D 2 %:3Ax+1BX+C

fty =1 =D
—F(/) =3 = A+tB+C+ D

f(y) = 3 = YA +168+YC +D
fllyy =0 = YSA + 8B +C
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Problem 3 Let f(z,y,2z) = /2% +y? 4 22. Calculate the linearization of f based at (10,0,5). In
other words, work out the details of:

Li(z,y,2) = f(p) + fo(p)(z — 10) + fy(p)(y ~ 0) + f.(p)(z — 5)

where f, = gﬂ{ etc. Use your result to approximate the cube root of jﬁﬁ({ Notice, v/125 =

Hint: y = 1. \3¢ m™oce fua,
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Problem 4 Let F(z,y,2) = (2® + 4%,y + 2%, yz) and calculate:
(a.) the Jacobian matrix of F; Jr = [0, F|9,F|0,F)

(b.) the linearization of F at the point (a, b, c)

(c.) the inverse function theorem of advanced calculus says a local inverse of F' exists only
if Jp is invertible at (a,b,c). Where can we be sure F' has a local inverse? (Hint:

determinants are nice)
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Problem 5 Let az + by = f and cx + dy = g. Assume this system has unique solution. Solve it via
(a.) Cramer’s Rule

(b.) multiplication by the inverse of the coefficient matrix
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Problem Find the solution set of the following system of linear equations: S
233+ 14 — x5 = 0, 5 - )
2%y + 29 + 223 + 24 + x5 =0, ’ Ce o
22y + 1o+ 223 + 34 + 25 = 0.
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Find the solution sets of systems 1. and I1. given below:
g

2$3 + Ty = ‘—1, 2$3 + x4 = 0,
I 231 + 29 + 223 + 224 = 1, & 11 271 + xo + 223 + 224 =0,

221 + Z9 + 223 + 324 = 1. 2z1 + 9 + 223 + 3z, = 0.
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Problem 9 Consider the matrix M = { 3 a 0
0 0 0o
a,b in order that M be invertible. Given that condition, find the formula for M1,
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. Find elementary matices Ey, Es, . .., Ey for which A = E\E, - - - E.

} . Find what condition is needed on the constants
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Problem 10 et A= | 0 1 0
0 0 3
The way to do this is to keep track of the elementary matrices needed to row-reduce A to
the identity matrix. Check your answer via matrix multiplication to be sure you're right.
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Problem 11 Let Q(z,y,2) = 2® + y* + 22z + 2yz — 22. If v = (z,y,2) is a column vector as usual
and Q(v) = v" Av where AT = A find A. Here A is a 3 x 3 matrix. I'll get you started,
All =1 and A13 = 1.
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Problem 12 Suppose A has rank 2 and B has rank 3. Determine what you can say about:

(a) rank(AB)
(b) rank(3A)
(c) rank(A+1T)
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- Problem 13 ThlS problem borrowed from Anton s Elementary Linear Algebra text:




Problem 14 This problem borrowed from Anton’s Elementary Linear Algebra text:
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Problem 15 This problem borrowed from Anton’s Elementary Linear Algebra text

(o, 0)
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