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Logistics

• Midterm ࠁ is this Thursday in class, .pmࠄࠀ:ࠁ-ࠀ

• Closed book – no cheatsheets, calculators, or other aids
allowed.

• Study guide is posted on the course webpage (under the
Midterm ࠁ row in the schedule tab).

• Past finals, which cover mostly the same material as this
midterm, are posted in Canvas.

• Ignore content on optimization, which we have not covered yet.

• Solutions to study guide questions also posted in Canvas.

• I will hold regular office hours today after class, focused on
midterm review.
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Studying

Suggested Studying Approach:

• Review the study guide to get a sense of what you need to
know, and then mostly focus on doing practice questions from
the past finals and the study guide.

• Review slides as needed.

• Do some practic exams, under time constraints, with no
material in front of you.

• Note that some of the past exams were ࠁ hours long, but
designed to be completed in ߿ࠈ minutes. This exam will be a
bit shorter.
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Midterm Format

Rough Outline: (subject to changes)

• Question :ࠀ ࠄ-ࠃ True/False questions. No justification needed.

• Question :ࠁ ࠄ-ࠃ numerical answers, like quiz questions. No
justification needed.

• Question :ࠂ ࠄ-ࠃ part question on analyzing an algorithm. Similar
in style to but easier than a homework question.

• Question :ࠃ More challenging ࠄ-ࠃ part question on analyzing an
algorithm – more similar to a homework question.

• Potentially some extra credit subquestions on Qࠂ/Qࠃ.
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Questions

Content or Format Questions?
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Spectral Graph Theory
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Quiz Review
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Quiz Review
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Quiz Review
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Quiz Review
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More Spectral Graph Theory Review
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More Spectral Graph Theory Review
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General Linear Algebra
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Views of Matrix Multiplication
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Views of Matrix Multiplication
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Row Span/Column Span

Let X = AB. Fill in the blank:

X’s columns are spanned by ...

X’s rows are spanned by ...
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Row Span/Column Span

Let X ∈ Rn×n be a symmetric matrix with rank(X) = k.

What is the dimension of X’s row span?

What is the dimension of X’s column span?

What is the dimension of X’s null space?

How many of X’s eigenvalues are equal to ?߿
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SVD And Eigendecomposition

Let X = UΣVT be the SVD of X. Prove that the ith column of V, vi,
is an eigenvector of XTX with eigenvalue σࠁ

i .
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SVD And Eigendecomposition

Let X = UΣVT be the SVD of X. Prove that the ith column of U,
ui, is an eigenvector of XXT with eigenvalue σࠁ

i .
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Low Rank Approximation Example
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Power Method
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Power Method
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Johnson-Lindenstrauss
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Low Distortion Embedding Definition and JL Statement
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Random Norm

Let π ∈ ,ࠀ−} n{ࠀ have uniform random ࠀ± entries. Let y ∈ Rn

be an arbitrary vector. What is

E[(πTy)ࠁ]?
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