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Observation : Let A = symmetric and eigenvalues :
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Initial matrix for

: (A) En = Fits (en) Simultaneous iteration :
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Rmethod with shift

(By applying QR method on A-MII)

At bath iteration (given a sequence of
real numbers(MIS)

⑦ Alt
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- M(k)z = Q(k)p(k)

② Let Al - x() I = R(t)Q(t)
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Choiceof MH) : Rayleigh quotient :

(t-A gent colof



Energyminimization method

Consider the system AX =5 where A = symmetric and positive-
definite

(Let A = BB and T = BTC)

we'll show : solving Ax = 5 is equivalent to minimizing :

5(5) = An-Jon = ETA-5
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(41 , 42 ,
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We can easily show =

f(5) = -IIB-Ill - Tic
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such that :

5(5) > f(57) > ... > f(3k) > f(3k+)



From calculus
,

we can check :

Ifdeff, = As
Hessian

off)f"(n)
Taylor's expansion :

f(zk+) = f(5k) + [e]f(5) · Th + Ch-5E
+Lee

IfLe is small enough
,

we choose
-

&k = - xf(5k) (Steepest descent direction)



Howabouthe h such that f(+hmm)=infm
IfSee is optimal, f(t + (k) = 0 at L = de
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in Optimal Le = -1-



Convergenceanalys gradient descent method with constthe

(x)5( = 54 + x =
- (Azk -5) ( small enough 2)

S (**)" = - (A5P -5)
Let be the sol of Ax =

5

. i
: 5 = 5 - < (A5 -5) (***)

(A) - ( *** ) = = k+)
= (I - xA) (e" = 5 5 = error vector)

In order that the method converges ,
we need p(I-2A) <

1.

Let X 1 =12 -- - =An > o be the eigenvalues of A (SPD)
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,
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,
1-2Xn are the eigenvalues of I-CA.
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i. <Xj < 3 for allj
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