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“the magnitude of the determinant is an indication of 
neither the condition of the matrix nor the accuracy of 
the solution" - Henry Thacher

Find the row sum norm of the following matrix 𝐴 ൌ
10 െ7 0
െ3 2.099 6
5 െ1 5

ൌ max 10 ൅ െ7 ൅ 0 , െ3 ൅ 2.099 ൅ 6 , 5 ൅ െ1 ൅ 5

ൌ max 10 ൅ 7 ൅ 0 , 3 ൅ 2.099 ൅ 6 , 5 ൅ 1 ൅ 5

ൌ max 17,11.099,11

ൌ 17.

𝐼𝑓 𝐴  𝑖𝑠 𝑎 𝑚 ⨯ 𝑛 𝑚𝑎𝑡𝑟𝑖𝑥, 𝐴 ஶ ൌ

 

max ෍ 𝑎௜௝

௡

௝ୀଵ

, 1 ൏ 𝑖 ൏ 𝑚

𝐴 ஶ ൌ

max

1 ൏ 𝑖 ൏ 𝑚 ෍ 𝑎௜௝

௡

௝ୀଵ

Accuracy of Solution

Solve it on a computer using 6 significant digits with chopping

Accuracy of Solution

Solve it on a computer using 5 significant digits with chopping
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What do you mean by ill-conditioned and well-conditioned system of equations?

A system of equations is considered to be well-conditioned if a small change in the
coefficient matrix or a small change in the right hand side results in a small change
in the solution vector.

A system of equations is considered to be ill-conditioned if a small change in the
coefficient matrix or a small change in the right hand side results in a large change in
the solution vector.
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𝑋 ஶ ൌ 2𝐶 ஶ ൌ 7.999

Δ𝐶 ஶ ൌ 0.001

Δ𝑋 ஶ ൌ 5.999
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7.998 െ 4
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1 ൌ െ5.999
3.000
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ൌ
0.001
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Δ𝑋 ஶ/ 𝑋 ஶ
Δ𝐶 ஶ/ 𝐶 ஶ

ൌ
2.9995

1.250 ൈ 10ିସ

ൌ 23993

There is a relationship that exists between

and between

These relationships are

Δ𝑋
𝑋 and

Δ𝐶
𝐶

Δ𝑋
𝑋 and

Δ𝐴
𝐴

Δ𝑋
𝑋 ൅ Δ𝑋 ൑   𝐴   𝐴ିଵ Δ𝐶

𝐶
Δ𝑋
𝑋 ൏   𝐴   𝐴ିଵ Δ𝐴

𝐴

𝐴 ൌ 1 2
2 3.999 𝐴 ିଵ ൌ െ3999 2000

2000 െ1000

𝐴 ஶ ൌ 5.999

𝐴ିଵ
ஶ ൌ 5999

𝐶𝑜𝑛𝑑 𝐴 ൌ 𝐴 ஶ 𝐴ିଵ
ஶ

ൌ 5.999 ൈ 5999.4

ൌ 35990

1 2
2 3.999

𝑥
𝑦 ൌ 2
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How many significant digits can I trust in the solution of the above system of equations?

Assuming single precision with 23 bits used for the magnitude of mantissa for real 
numbers, the machine epsilon is

Comparing it with

So two significant digits are at least correct in the solution vector as  

∈௠௔௖௛ൌ 2ିଶଷ ൌ 0.119209 ൈ 10ି଺

𝐶𝑜𝑛𝑑ሺ𝐴ሻ ൈ∈௠௔௖௛ൌ 35990 ൈ 0.119209 ൈ 10ି଺ ൌ 0.4290 ൈ 10ିଶ

0.5 ൈ 10ି௠

0.4290 ൈ 10ିଶ ൑ 0.5 ൈ 10ି௠

𝑚 ൏ 2


