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MORE PROOFS

"Without loss of generality" WLOG ,where the essence

of the original problem is not lost when using a

simpler example.

ex . 3 numbers a,b,c

WLOG, let a be the largest , a be the smallest

This will normallybe in relabeling freordering cases.

THEOREM : If Ax= řhas2 or more solutions, then the

- columns of A are linearly dependent.

PROVE: Let x, & to be2 distinct solutions.

- Axi= to and AX= 5

SHOW : For some i, a;= E C; 2;

a jeljti

AXi=AX A(x,-X )=0let = 7to (distinct!)

→yą,t Yz azt... yn anao

At least one yi has to be nonzero k

WLOG, let y,to → a=- 2 azt...t- en an

ZQED.

LINEAR DEPENDENCE

Second Definition: ha az,...au? are linearly dependent

if there exist a,C, Cn , not allzero,

such that coatcăzt Cian = o.
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LINEAR TRANSFORMATIONS

Matrices are linear operators. Matrix is a linear trans.

Icoso -sino I lol fis a linear trans, if :

I sino coso I 1ool f(x,y)= f(x) + f(y) and

Rotation Matrix Reflection f(xx )=xf(x)

( % ) eg. f(x )=2x

flxty)=2x +2y =f(x)+f(y)

f(xx)=2xX = a f(x ]

STATE TRANSFORMATIONS

- Vectors often represent the state of a systers.

eq. state of carx (t),y(t), v(t) → 5(t)= 7X(1)

EECS 16B dives into this with Contial Theory [ut ]

eg. System of Pumps & Reservoirs

I XACE)=water in tank A @ time t.

of Oe (run pump ) What is x (t+1)?

XC++1)=x(+)[x (t+1)=XA(t) |x(t+1)=X (t)

[+Alt+1) ] [XACH) I floog

Xp(t+1) ]= |XQ(+) 1.lool

Lxe(till Ixelti lolol Q

XCE+1) X(t) I State Transition Matrix

What about X C++2) in terms of X(t)? *(t+2000)?

Qx(t)= x(t+1) QxC++1)= x(4+2)

Q.QlX(t)= x (x+2)

See next page for information

Q .Q = page

Icon

identity trans.



MATRIX-MATRIX MULTIPLICATION stacked matrix -vector multi

A.B = [9. 9,2 ] [66 ] = A[5, 52 ]= [ As At 1

La 921 Ibrid 622

A zla,buta,abzi a,biztazbez !

Laz,bu tarzbz az,biz tazzbaz

A.B = A [5, 5 ... bn ]= [A5, Abr... A5nI

eg. 1 [l o inflow to A

eg. / / A l Q = 1 / / 3/

41

GOBR / Ocala . [l / II

outflow of A B C

Q.Q .Q ... Q to see water levels at the end of time

- np.mat mul (Q ,Q ) np.linals,matrix _ power (Q,20)

COA ' . amo

PROPERTIES

 Matrix-Matrix Multiplication does not commute.

AB EBA, usually

is associative.

CCB(Ax?) = (CB)(AX) = ABC


