Math 128A: Worksheet #13
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Problem 1. Show that the product of two n x n lower-triangular matrices is lower triangular.
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Problem 2. Show that the inverse of a non-singular n x n lower-triangular matrix is lower triangular.
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Problem 3. Use mathematical induction to show that when n > 1, the evaluation of the determinant of an
n X n matrix using the definition requires

n! Z o multiplications/divisions and n!— 1 additions/subtractions.
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Problem 4. 1. Show that solving Ax = b by first factoring into A = LU and then solving Ly = b and
Uz = y requires the same number of operations as the Gaussian Elimination Algorithm 6.1

2. Count the number of operations required to solve m linear systems Az*®) = b®*) for k =1,...,m by
first factoring A and then using the method of part (¢) m times. Compare this to doing Gaussian
Elimination m times.

\. Ne&ﬂ‘ﬁ‘\me, M\o\@' L\x M&r}q}%o«/\ ruv,.wes \‘3“5‘\2“ ww[()ﬁ\l aw}\
%—V\S"\—Z—v\z-\—%v\ o\&(\,)su)b‘\"i‘ T\\w\ 33\\!1“3 L“\\‘-\) LQ\\M‘ L‘.;‘—\?vra\]\ls Yo kes
_Lz_“?_')i"\ WH'}CL?\' UW\A V\ "’V\ GA-C)\}&A)O% Fm)\j)So\\nY\.S ux _\3 M@,g Lz*'LV\ W\H()\X\l
ow)\% 3w add /v Thes Yol

H wdH A To-Tnoake o b b= S r-

5
3‘\’- O\Aé\l%u)o‘h—'- 3IN "-LV\,Z +\~bw 5—1 -\—V\i'?_vxz \2_ :lgy\,3 -)—;—-v\?‘ -'6-\!\

/—.I'% Ep Hie some as Gomss. Elim.,
2 LU\ Rc..c%m%u&r‘row ownce ""'\ - ’““ MMM’JA\\‘ QN\A\ N '\—z — W AAA[&A)@‘\V‘

W solves \,. 5 \ou‘\ s (2030wl b amd m(En- ;_vx\ odl /s
w 30\\)6/5 X('\ (J Wy W\M\HJ\I ow)\ m "\ “”‘3 O\M S‘AAT
ok itleclN: T -nm ‘L*—l% ra5n) = 3 ¢ e =g

o) ol kb 1f L v 135 (342 1 3 e

CDMS ej\w\ W ‘\‘\MQS Z&#VMH’ (iN' W\(—]—n5 H\z—‘\gv\) =

3
SN\ _wmawm2_5
OL&& \\[. W\(V N -\'iw —’gvs _.-gv\ +—L_“ —TW\(\-



Problem 5. MATLAB demo of LU factorizations and how pivoting is ingrained in the 1u(A).
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