Linear Alggo@ — bosics and notetion
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_C_fwuﬁian elimination
“Toke 3 system of equations such as:
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We can slve these eguations by addluj 2 multiple of

one. equation to another equation. WeL work systematially
fon Hop 1o bottom. To stmpliky thitngs somewnat, we'll
represent the equations in an sugmented matix’
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Fiek, 2dd 2 moltiple of the Q- cquation to Fhe second
and third equatiore to ciminate the = coetficient
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Then, 2dd 3 multiple of Hhe scond equation to The hird

+o climinate it y wetficent:
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This s the reslt of Gavssian elimingtion. We can
row do backsvbstitution 4o solug for the variable values
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Aveting
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Ahe eement “2% in the ypper et cormer 1o the plvot.
& we encoomter 2 2em Pivst, we cannet procede; the
Slution s 4o cearrange the equatons, We can cither:
* Swap hwo fows — this doge not drance tHhe solution.
Ths is called “partial piveting
* Sung rows ard colomns — Ths prag will permute the
order of the variades (becavse of the cobimn swap) 5o
we muse keep track of the parotation, This s
led “QIL pivottng™
Gavssian (and Gauss~-Tordan) climivzton s Wi‘cauxj
wiEtade witheut iﬁwﬁrqﬂ!

Tr s not kroun exacy whtch element i> the best pivot,

bt picking the larges (magniode) elemant 1o bnoum, beth
ticoretially and pactically, 4o be 2 very good drolce.

Toe (sraesr aement, however, pall depevd on +he origival scaling
of the equattons, Oren, nuwmerial routives will pide ‘the
Pet 4o Le the element that would have been Hhe lzrgost
% the. origval equations hed been «caled so that e lsmest
cocthicent in the cquahon wes of it MagnMude.

Ove fira\ noke — parhal Pivottng is  “Zlmost 35 goed © 29
S pvching. (4nd pactial pvotivg 15 easier o Gl puoting, )
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Gruvss —Jordan eltminzhion

Irestead a[rg-lqop}mﬂ Wit the uper frianjular ~EHIK 1A
Gawssian elminzhon, we could keep goirg o +ransform i+
Into ani'duvﬁﬁ matrix and then read our solvton off
deecty Gom Hhe tignt side of e sugmented matric:
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This 15 aciualy ot advastagcoss Hor solvivy 2, systom of inewr
aguations becavse W requires more pperzhions than Gavsslan
eliminzHon uivn sackeobatituHon -
-
. Gavesian, eliminaton w/ backeu betrhiion: -%——"1—1‘*114— —g—-—
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Gaves—Tordan eliminztion: ——+ = hlump%h/divhlaﬂ
steps
However, Gauss—Tordan eliminstlon 6 good for
dohing moltigle. sysrews of equations with the same lett fand

sdes (50 long a2 The Clgnt hand sides zz all bown ad\l'lﬂ&'.').
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