Fundamentals of Linear Alqcbra
and Matrix Theory
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You should be able to answer the #ollowinq:

- What is 4 subspacc of a vector spacc.? Given 4 subset S of 4 vector s;mc V do You need
to test whether all 7 Propcrtiesarc satisfied? IS there an easier test?

- How do you define linear combinations of vectors?
- What do You mean by linear indepcndence.?
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- What do you mean by the span of vectors?

- What is a Spanning set of 4 vector Space?

- When are vectors said to pe Iinearlg indcpendcnt.?




- What is a basis of a vector space? I8 it unique?

- What is the dimension of 4 vector space?

- What are the four fundamental subspaces associated with a matrix?
- What is the rank of a matrix; and what is its nullity 7

- How do you compuie the rank or nullitg of 4 given matrix? What is the compuiational
complexh‘,g of doing so?

- You should know what clcmcntarg row oper'ations are, how to convert a matrix
into the row reduced echelon form (RREF), and the R decomposition of a matrix




IS the {»‘ollowinq a vector spacc? bE; yes, what isS its dimension?
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Vectors and matrices:
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Determinant
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Pairwise cxchanges

7 (1234) r— (2,1 +3)
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Determinant







Another EXpression for the determinant

dot () = 2 oy (o} (A) oy

- AZ A "y




Compuiinq the determinant
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Algebr'aic multiplicitg and gcomctr'ic multiplicitg, linear indcpcndcnce of eigenspaces
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Projcction matrices and spcctr'al dccomposition
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Symmcér'ic matrices and their eigen vectors
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Positive Semidefinite (PSD) and Positive Definite (PD) matrices
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Square root of PSD matrix
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Sinqular Value Decomposition (SVD)

L e ok (4) - b
i U ANT

y Vnx U
x U

yx v

U S W\X@Oﬂ volua -

(5D Sy ot wm%
ST T WAL 9 0 Jignvokes o) " AT







Godl: Solve minimization problems

1. Unconstrained minimization

- closed form solutions

- numerical methods




