. 1. wTzem)
) —Rowsic /mj,_m\ o\‘g@,brcx o

20 The motcix K s defined by
K=xBDBR
Where oo 15 o scalar ond R is 3xb.
o) Dimension of K7
dim(®)=3x46 & dim(R)=46x3
Whot is dim®)=oxb?
Generally, ¥ we wont to do o wmak cix vnulﬁ'?’pl‘l’cod:?oﬂ:M.(X,xyl>,

T v
Lhen Yi=X, ond dTM(M.'M2>= X."%A m (i) dim(M,)

63} oxB(3x6) => 0=3, b=3 ond dim (8D R )= b6
dinT) al)  atnce

Answer

Thus: |dim (k)= 64

b) Determine dim(p)?

See obove
@>= O\ % b:S x3

C> I< D=DT,5how thot N fs symmetric

K is symmetlc & K=kT

K™= (2 TDB)=- o B - BD B - }i] o

2-2) Caolevlobe det(k).

1 6 2 3 | 2 3 Answer
det( )= 02 O Of_ 911 -2 1 =2(-4+0+3-0-1-u)=[-17]
¢ I 6 - 2 j— o 1 2 Determinant %
03 172 oy o 7

determinant of a matrix A is denoted det(A), det A, or |4}

determinant s simply the upper left element times the lower right
nts. Similarly, suppose we have a 3 x 3 matrix A, and we want the specific

Whot Ts oo dekterminant  and

/‘7,,'41 j‘)ﬂ‘d (‘
i 7 g i T

= aci+ bfg + edh — ceg — bdi — afh

'e matrix A. The same sort of procedure can be
atrix, and so forth.

Why con we ‘expand  along 2nd

r example, a matrix is often used to represent the coefficients in a system of
, although tuall

[}
row 5




2.2) M=adKa , K=k" ,dim@)=nn , dim@)=nxl , TKa»0 , equalit~ holds

(’V.or some ON#O

Q) Determine  det (k)

We know thot K 55 positive semi-definite.

Positive-definite matrix %

with Positive matrix and Totaly positive marix

Positive S emi d eﬁ nite Matrix Inlinear algebra, a symmetric n x n real matrix )f is said to be positive definite f the scalar ,T )1, is positive for every

non-zero column vector = of n real numbers. Here T denotes the transpose of .1

Algebra > Linear Algebra > Matrices > Matrix Types >

A positive semidefinite matrix is a Hermitian matrix all of whose gigenvalues are nonnegative. More generall, an n x n Hermitian matrix )/ is said to be positive definite if the scalar ;* )/ 2 is real and positive for all
non-zero column vectors z of 1 complex numbers. Here * denotes the conjugate transpose of 2.

The negative definite, positive semi-definite, and negative semi-definite matrices are defined in the same way, except
that the expression ;T\ or »* \{ ; is required to be al i gative, and non-positive, respectively.

We k now £ L\Q{ de{: (}C) - >\|' >\2 . ”.)\n matrices are 0 por finite symmetric bilinear forms (or sesquilinear forms in the

complex case), and to inner products of vector spaces. !

sthors use definitions of *posit * that
Hermitian complex ones.

real matrices, or non-

where X, k=I,.,n are efaervalves to K.
So how con we determine the eloenvalves ixt¢
Ky=>v =2VKv=vTv X

We know that vTkv»O

=SV A0 \\[/;

TL 1s also known that Wh=Ivr ] ° =N >0 S0

é"\\/er\i XTKx =0 Cor some X=0

Answenr

Thus, @tﬁ@;()

b> Docs Kx=0 hove non-trivial golutTons Z
Ve 5), example - K=[68],x-[¢]. Kernel (linear algebra) #

= AL least one efqervolue s equad to zero.

Page issues e
In mathematics, and more specifically in linear algebra and functional analysis, the kernel (also known as null space or
> i Ve i =
Q) b0, How mony solutions — pemmmems e o e s o -0
Lo Kx=b does exist? Ker(L) = {v € VIL(v) = 0} .

example K=Ec%]/ b‘[?] .

We see here that no solutions
KERNEL AND IMAGE OF A MATRIX

exist.
eXQmP ]e . K [(5 ] b [O Take an n X m matrix
K or M\X=C ai; @2 ccc Qim
U\)& see ‘nere_ 'tko\t oJ 5o?ut,lor15 L a3 Gz - g
’ |
eyist |, X= [C where ¢ caun be chosen a1 Gna - Gy
° ° and think of it as a function
orbitrarily. A:R™ — R,
CVO\‘(\ tb\e e exist o f\:bwﬁ'tg The kernel of A is defined as
IS ker A = set of all x in R™ such that Ax =0

number of =olotions?

Note that ker A lives in R™.

No, think aboot why. <de-{;(k\ o) The image of A is

R — — im A = set of all vectors in R™ which are Ax for some x € R™.
Answe,r Mo so[ubcns or « solutions.



DM T=ot, +0lx+ 0y @33

~
>
5

Fit the parameters o to the measvred data.

3
-]—7 =Q, +oX; +O(.5X$+ OQL' Ks

0.31 | 0.12
0.32 | 0.15

M@'&FTX ‘Lzo{\m:

A~ Qo DN =

T, [ X:.z Y;: o,
I X7 ¥
L B RO YR s 0.34 | 0.16
T, I s X gé:
A e 0.36 | 0.19
S =

— - - T
X=¥'T=[0004 -00%65 o,5024 -1,0714] 10>
\ L mTm

2.5 V=013 2]"mp ,A-02m* , A=5B 10]
Colcvate the amepnt  of woter possing the surfoce per second.
We wont {o mUlJchTy eoch component T T With the corresponding one v T

ond alseo with the area A.
=

= Answer = AN'H=02-]) 3 1][23]% 0,2 (§343+0)-% =M

2.6) Calculote ux, u%,ﬁ?, ond ..



