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HELM (Helping Engineers Learn Mathematics)
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Find an LU decomposition of | <6 0 =16 |. LU DECOmPOSitiOH 303
) 8 =17 |

3. Do matrices always have an LU decomposition?

MNo. Sometimes it is impossible to write a matrix in the form  “lower triangular” = "upper triangular”.

Why not?
An invertible matrix A has an LI decomposition provided that all its leading submatrices have

non-zero determinants. The &' leading submatrix of A is denoted A, and is the k » k& matrix found
by looking only at the top & rows and leftmost & columns. For example if
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Find an LI decomposition of —6G 0 —16 :
n =8 —17

— | (o) o r—3 [ g (;)(3‘) /(I)+o (i)(é).;_()
-2 b o 0 7 -4 | o [ZG)ri@) 2002 1774
o O

- o(3)+ o 0+4)(2) o-16—-|

I /3 { & Thisis the
{ ]-% @ ijx’f?’\f

Ma/{'ka



@ [ 3 1 6 }
Find an LI decomposition of —6G 0 —16 :
n =8 —17
US/'/? 2/6’»%@»? fo ! moff;'&w => /:;70( ( Maff;}(
3 176 | 8

L—é o —/{Ke--—g{)fiMa s 9 _g §
ol 13l =17 %-@5)%#@ o 8 17\

3
O 2 _4q | | Ny
J P —"7"-‘8-/6:-}—/3 z 2. i(’) &,?Or’? Y X
O 2 =h» | ®) |
A3




1
0
i
I
i
I
_ i
_ I
_ i
_ I
_ i
“ : “
I i = _
mﬂ | Molfﬂ /o r!_....U./_m
1 O 0 — '\ C oﬁ_am“
“ ﬂ.JOﬂO E “
i . | _
I T u
| n.._/r;...
N IR R NNE o
_ I
_ i
m ﬁ,o;o& o
i ) ~ ) _
m 05120 ”.Usm
AN | _
I S _
i L g w_oo_
_ _lfw_
- g O.I..,,,_.T/K \2,\ “
m < 3 < N NI m
N 4 — 0 O | © _
m +~2nym;.ﬂﬁ~l)\w2nuﬁ /vﬁu m
S o < P
“
]
I
i



Minors and Cofactors of a Sgquare Matrix

If A is a square maitrix. then the minor Af  of the entry «,; is the determinant of
the matrix obtained by deleting the sth row and jth column of A. The cofactor C;

of the entry a; is C;; = (— 1) 7/AL,,.

For example., if A is a 3 = 3 matrix, then the minors and cofactors of a,;, and a,-
are as shown below.

Minor of a,,

Minor of a,,

ﬂil i )3 €y y ﬂll: ;3
-~ L oy > ol 3 - N L= ory

o . M5, = P PR - P M., =

21, Z1 et 22

Hfl—,. L T 33 - = ¥y L ]
| €T3y 3> Iz ey ash I3y

Delete row 2 and columm 1. Delete row 2 and column 2.

Cofactor of a5, Cofactor of a5
— > 41 _ — _ 252 —

Chy =— ( 1) ML, = ¥, % Con = ( 1) Moy = M,

Prepared by Eng.Maged Kamel.
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