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⑭11x1 + Q,222 +... fainlin=bi

I [x
% 3 E + Unknowns

⑫: 921k + azzu +... +aznvin = ba

i

⑭: Ani +anaa + -. . tannun =bu

Ro numbers .

↓ Scalar multiplication : Rit XRi
, for X real number #0

2. Row replacement : Rilt Ri +XR; for iti

3. Row interchange ! Ri <tRj , itj
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Can-Re-Ans R (so that az=0)

All 912--- ain 91 ,n+ 1
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an ann-Ann

Moving in this fashion , we get
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,n- 1 (in-1 + En-
,
nin = En-1 , n+s We continue this to get
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3 Exibi=s
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Ab]
With Backward subs : u : [1 23]T

Suppose is 0-
. I

#
and then Row interchange;

↳ Systemnodui,
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L: tower triangular matrix

V: Upper triangular
matrix

Febon U=b -> Complexity is OR)

-

A= Lu -> Ax=b

=> L(V2) =b

=> Ly=6 where U=Y

S #
Step1 : solve this compute & Steph : Solve for I
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#sumption : alto Fi
,

and steps K . (No pivoting)
A->

Gaussian
- Compute 2.

[x]elimination-
RP- Ri-mj , RI

,
when Minisameequivalent to multiplying

M(= 1 O

- mz,a, + 92)*
-cano
, ]
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* =b -> M4A = M1b- First Gaussian eliminatin
W

all ap2---

IO 922 --J0932

: j -Inz

M1 =

JAMRI an
A(n)= -(n)b

where mpm...MOLL

What kind of matrix ? Upper U Invense
LA= p

*=LU
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LDL & Cholesky Decomposition
Direct Methods Matrix Factorisation

Definition (Diagonally Dominant Matrix)
A matrix A = (aij) is said to be diagonally dominant if

|aii| ≥
n∑

j=1
j!=i

|aij|, i = 1, 2, . . . , n.

If the inequality is strict for every i, then A is called strictly
diagonally dominant.
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LDL & Cholesky Decomposition
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Theorem
A strictly diagonally dominant matrix A is nonsingular. Moreover,
Gaussian elimination applied to a system Ax = b can be carried out
without row or column interchanges, and the computation is stable
with respect to the growth of round‐off errors.
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LDL & Cholesky Decomposition
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Definition (Positive Definite Matrix)
A matrix A is said to be positive definite if

x"Ax > 0 for all x "= 0.

If A is symmetric and positive definite, it is called a symmetric
positive definite (SPD) matrix.
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