
Exam �, November �-�, ����

Exam �
Linear Algebra, Dave Bayer, November �-�, ����

[1] Find an orthogonal basis for R4 that includes the vector (1, 1, 1, 0).
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[2] Let V be the vector space of all polynomials of degree6 2 in the variable x with coe�cients in R. Find
an orthogonal basis for V with respect to the inner product
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[3] By least squares, �nd the equation of the form z = ax+ by+ c that best �ts the data
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[4] Let V be the subspace of R4 de�ned by the system of equations
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Find the 4⇥ 4matrix A that projects R4 orthogonally onto V .
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rn4 V is the set of solutions to our systemofequations

Many peopleprojected instead to the orthogonal complement

v t of V spanned by the rows of our matrix
Call this projection B I At B so we can find B
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This is theorem 5.47 on p241 of Bretscher that many
peoplefound and used Unfortunately it is easy to misapply
a theorem one doesn'tunderstand It is the same
work starting from scratch with ATAx Atb as ouronlytool
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[5] Let f(n) be the determinant of the n⇥ nmatrix in the sequence
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Find f(3), f(4), and f(5). Find a recurrence relation for f(n).
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This is a similar patternto theFibonacci sequence
Here wechoosepatterns for thedeterminant one or threespots at a time

O Q Oo Q

iii o KiiI I
choose onespot choosethreespots

This reminds us af pathcounting on thegraph below
where we choosepaths to one or three steps at a time
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