
Metoda konjugovanih gradijenata

X(k+1) = X(k) − λkp(k),
rk = AX(k) − b,
p(k+1) = r(k+1) − µkp

(k), p0 = r0

λk =
(r(k), p(k))

(Ap(k), p(k))

µk =
(Ap(k), r(k+1))

(Ap(k), p(k))

Kriterijum zaustavljanja: ||r|| < ε.
Zadatak:
Metodom konjugovanih pravaca naći minimum funkcionala F = 1

2 (Ax, x)− (b, x) sa tačnošću 10−3, ako je

A =

 2 −1 0
−1 2 −1
0 −1 1

 , b = [1, 0, 1]T

1. iteracija:
redosled:x− r − p− λ− x1

X0 =

0
0
0


r0 = AX0 − b =

−1
0
−1


p0 = r0 =

−1
0
−1


λ0 = (r(0),p(0))

(Ap(0),p(0))
= 2/3

X1 = X0 − λ0p0 =

2/3
0

2/3


2. iteracija:

redosled: r − µ− p− λ− x2

r1 = AX1 − b =

 1/3
−4/3
−1/3


µ0 = (Ap(0),r(1))

(Ap(0),p(0))
= −1

p1 = r1− µ0p
0 =

−2/3
−4/3
−4/3


λ1 = (r(1),p(1))

(Ap(1),p(1))
= 2.25

X2 = X1 − λ1p1 =

2.1666
3

3.6666


3. iteracija:

redosled: r − µ− p− λ− x3

r2 = AX2 − b =

 1/3
1/6
−1/3


µ1 = (Ap(1),r(2))

(Ap(1),p(1))
= −0.125

p2 = r2 − µ1p
1 =

 1/4
0
−1/2


λ2 = (r(2),p(2))

(Ap(2),p(2))
= 2/3

X3 = X2 − λ2p2 =

2
3
4


X∗ = X3 Iterativni niz dobijen ovom metodom iskonvergira u najvǐse n (u ovom zadatku n = 3) iteracija.
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