18.06 Exam 1
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1. (20 points in total. Each part is worth 5 points.)

Are the following statements below TRUE or FALSE? Give a brief reason.

(a) If A is an m x n matrix and m # n, then (AT)T = A. Here, AT is the transpose of A.
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(b) Let A and B be square matrices that arc not symmetric. If AB is a symmetric matrix,
then AB = BT AT,
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(d) If A~! exists, then elimination on 4 will proceed to completion without permuting any
rows of A.
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2. (20 points in total. Each part is worth 10 points.)

(a) Using the method of Gauss—Jordan and showing your work, find the inverse of
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(b) Without doing Gauss-Jordan, write down the inverse of
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. (30 points total. Each part is worth 10 points)

(a) Calculate the reduced row echelon form of A, where
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Using your answer, describe the column space and nullspace of A
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(b) Write down ALL the solutions to
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(c) If Ais an n x n matrix and A~ exists, then what is the column space and null space of
A? Write down a basis for C(A).
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4. (30 points total. Each part is worth 10 points)

(a) Solve the following linear system for z, y, and z:

(b) Using row manipulations, caleulate an A = UL decomposition for the matrix
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Note that U and L in A = UL are reversed. Here, U is an upper-triangular matrix and L is
a lower-triangular matrix. i . Iy
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(c) Given 1000 vectors by, ... »by000, describe a way to solve ALL the 1000 linear systems,
AEE,= by, Ai{*‘" boy  a, AES&QIOOO’

without doing elimination on 4 more than once. (The matrix 4 is invertible.)
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