
MCS 471 Formula Sheet for MCS 471 Summer 2002

1. Secant: xk+1 = xk − xk−xk−1

f(xk)−f(xk−1)
f(xk), k = 1, 2, . . .

2. Newton: xk+1 = xk − f(xk)
f ′(xk)

, k = 0, 1, . . .

or xk+1 = xk − m f(xk)
f ′(xk)

, k = 0, 1, . . ., for f(x) = (x − r)mh(x), h(r) �= 0.

3. Fixed-Point Iteration: xk+1 = g(xk), k = 0, 1, . . .

4. norms for x ∈ R
n: ||x||1 =

n∑
i=1

|xi| ||x||∞ =
n

max
i=1

|xi| ||x||2 =

(
n∑

i=1

x2
i

)1/2

5. norms for A ∈ R
n×m:

||A||1 =
m

max
j=1

n∑
i=1

|aij| ||A||∞ =
n

max
i=1

m∑
j=1

|aij|

||A||f =

(
n∑

i=1

m∑
j=1

a2
ij

)1/2

||A|| = max
||x||=1

||Ax||

6. condition number cond(A) = ||A||||A−1|| for Ax = b, r = b− Ax̄:

||r||
||b||

1

||A||||A−1|| ≤
||x − x̄||
||x|| ≤ ||A||||A−1|| ||r||||b||

||x − x̄||
||x|| ≤ ||A||||A−1|| ||E||

||A|| , E = A − Ā

for A: AT = A, with Av(i) = λiv
(i), and |λ1| ≥ |λ2| ≥ · · · ≥ |λn|:

||A||2 = |λ1| ||A−1||2 = |λ−1
n | ||A||2||A−1||2 =

∣∣∣∣λ1

λn

∣∣∣∣
7. Newton for f1(x) = 0, f2(x) = 0, . . . , fn(x) = 0:


∂f1

∂x1

∂f1

∂x2
· · · ∂f1

∂xn
∂f2

∂x1

∂f2

∂x2
· · · ∂f2

∂xn
...

...
. . .

...
∂fn

∂x1

∂fn

∂x2
· · · ∂fn

∂xn


∆x = −




f1(x)
f2(x)

...
fn(x)


 , x(k+1) = x(k) + ∆x, k = 0, 1, . . .

8. Eigenvalue problem: Ax = λx
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