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ȩɟ ëȩżɟŏɾǞʲƚ ŏɔɔ

�ƚɾ � =

[
ߝ ߞ
ߟ ߞ

]
ࡏ ÷ǕƚȘ !ʾ =

[
ߞ
ߟ

]
Ǟɯ ŏȘ ƚǞǃƚȘʲƚżɾȩɟ ȩǀ �

ŏ ÷ɟʕƚࡈ ŏȘƇ v żŏȘ ƚʾɔȀŏǞȘ ʶǕʿ

ų ÷ɟʕƚࡈ ųʕɾ v ŏȒ ʕȘɯʕɟƚ ʶǕʿ

ż _ŏȀɯƚࡈ ŏȘƇ v żŏȘ ƚʾɔȀŏǞȘ ʶǕʿ

Ƈ _ŏȀɯƚࡈ ųʕɾ v ŏȒ ʕȘɯʕɟƚ ʶǕʿ

ƚ Cɟɟɟࡏ ࡏ ࡏ

�ŏɾǕ ߝߞߞ �ǞȘƚŏɟ �Ȁǃƚųɟŏ ࡏ÷ áŏɾȀǞǀǀ  �ȩʲƚȒųƚɟ ࡈߠ ߝߞߜߞ ߝ
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ȩɟ ëȩżɟŏɾǞʲƚ ŏɔɔ

�ƚɾ � =

[
ߝ ߞ
ߟ ߞ

]
ࡏ ÷ǕƚȘ λ = ߟ Ǟɯ ŏȘ ƚǞǃƚȘʲŏȀʕƚ ȩǀ �

ŏ ÷ɟʕƚࡈ ŏȘƇ v żŏȘ ƚʾɔȀŏǞȘ ʶǕʿ

ų ÷ɟʕƚࡈ ųʕɾ v ŏȒ ʕȘɯʕɟƚ ʶǕʿ

ż _ŏȀɯƚࡈ ŏȘƇ v żŏȘ ƚʾɔȀŏǞȘ ʶǕʿ

Ƈ _ŏȀɯƚࡈ ųʕɾ v ŏȒ ʕȘɯʕɟƚ ʶǕʿ

ƚ Cɟɟɟࡏ ࡏ ࡏ
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�ƚɾ $ =





ߜߜߝ/ߡߣ ߜߜߝ/ߡߝ ߜߜߝ/ߡ
ߜߜߝ/ߡߝ ߜߜߝ/ߜߤ ߜߜߝ/ߜߝ
ߜߜߝ/ߜߝ ߜߜߝ/ߡ ߜߜߝ/ߡߤ





ࡏߝ _ȩɟ ࡈ$ ˙ȘƇ
ŏ ÷Ǖƚ żǕŏɟŏżɾƚɟǞɯɾǞż ɔȩȀʿȘȩȒǞŏȀ
ų ÷Ǖƚ ƚǞǃƚȘʲŏȀʕƚɯ
ż ÷Ǖƚ żȩɟɟƚɯɔȩȘƇǞȘǃ ƚǞǃƚȘʲƚżɾȩɟɯ

ࡏߞ áƚɔƚŏɾ ǀȩɟ ɟƚǀ$

�ŏɾǕ ߝߞߞ �ǞȘƚŏɟ �Ȁǃƚųɟŏ ࡏ÷ áŏɾȀǞǀǀ  �ȩʲƚȒųƚɟ ࡈߠ ߝߞߜߞ ߟ



÷ǕƚȩɟƚȒ ࡇߞࡏߡ vǀ ,ߝ̡! . . . , !̡ɟ ŏɟƚ ƚǞǃƚȘʲƚżɾȩɟɯ ȩǀ � żȩɟɟƚɯɔȩȘƇǞȘǃ ɾȩ ƇǞɯɾǞȘżɾ ƚǞǃƚȘࡷ
ʲŏȀʕƚɯ λߝ, . . . ,λɛࡈ ɾǕƚȘ ɾǕƚ ɯƚɾ

{
,ߝ̡! . . . , !̡ɟ

}
Ǟɯ ȀǞȘƚŏɟȀʿ ǞȘƇƚɔƚȘƇƚȘɾࡏ

Úɟȩȩǀࡇ ëʕɔɔȩɯƚ
{
,ߝ̡! . . . , !̡ɟ

}
Ǟɯ ŏ ȀǞȘƚŏɟȀʿ ƇƚɔƚȘƇƚȘɾ ɯƚɾࡏ

Ħƚ ʶǞȀȀ ɯǕȩʶ ɾǕŏɾ ʶƚ ǃƚɾ ŏ żȩȘɾɟŏƇǞżɾǞȩȘࡏ

ࡄ ëǞȘżƚ ɾǕƚ ʲƚżɾȩɟɯ ŏɟƚ ȘȩȘࡷˌƚɟȩࡈ ʶƚ ǺȘȩʶ ɾǕŏɾ ŏɾ Ȁƚŏɯɾ ȩȘƚ Ȓʕɯɾ ųƚ ŏ ȀǞȘƚŏɟ
żȩȒųǞȘŏɾǞȩȘ ȩǀ ɾǕƚ ȩɾǕƚɟɯࡏ

ࡄ �ƚɾ ɑ+ ߝ ųƚ ɾǕƚ Ȁȩʶƚɯɾ ǞȘƇƚʾ ȩǀ ŏ ƇƚɔƚȘƇƚȘɾ ʲƚżɾȩɟ ɯȩ ɾǕŏɾ
{
,ߝ̡! . . . , !̡ɔ

}
Ǟɯ

ȀǞȘƚŏɟȀʿ ǞȘƇƚɔƚȘƇƚȘɾ ŏȘƇ

żߝ ߝ̡! + żߞ ߞ̡! + · · ·+ żɑ !̡ɔ = !ʲɔ+ߝ (∗)

ࡄ �ʕȀɾǞɔȀʿ ųȩɾǕ ɯǞƇƚɯ ųʿ λɑ+ߝ ȀȀ࢈ʶƚ ɯƚƚ ʶǕʿ ǞȘ ŏ ȒǞȘʕɾƚ

żߝλɑ+ߝ ߝ̡! + żߞλɑ+ߝ ߞ̡! + · · ·+ żɑλɑ+ߝ !̡ɔ = λɑ+ߝ !ʲɔ+ߝ (∗∗)

�ŏɾǕ ߝߞߞ �ǞȘƚŏɟ �Ȁǃƚųɟŏ ࡏ÷ áŏɾȀǞǀǀ  �ȩʲƚȒųƚɟ ࡈߠ ߝߞߜߞ ߠ



÷ǕƚȩɟƚȒ ࡇߞࡏߡ vǀ ,ߝ̡! . . . , !̡ɟ ŏɟƚ ƚǞǃƚȘʲƚżɾȩɟɯ ȩǀ � żȩɟɟƚɯɔȩȘƇǞȘǃ ɾȩ ƇǞɯɾǞȘżɾ ƚǞǃƚȘࡷ
ʲŏȀʕƚɯ λߝ, . . . ,λɛࡈ ɾǕƚȘ ɾǕƚ ɯƚɾ

{
,ߝ̡! . . . , !̡ɟ

}
Ǟɯ ȀǞȘƚŏɟȀʿ ǞȘƇƚɔƚȘƇƚȘɾࡏ

żߝ ߝ̡! + żߞ ߞ̡! + · · ·+ żɑ !̡ɔ = !ʲɔ+ߝ (∗)

żߝλɑ+ߝ ߝ̡! + żߞλɑ+ߝ ߞ̡! + · · ·+ żɑλɑ+ߝ !̡ɔ = λɑ+ߝ !ʲɔ+ߝ (∗∗)

ࡄ �ʕȀɾǞɔȀʿ ųȩɾǕ ɯǞƇƚɯ ȩǀ ࡁ ųʿ �

żߝ� ߝ̡! + żߞ� ߞ̡! + · · ·+ żɑ� !̡ɔ = � !ʲɔ+ߝ
żߝλߝ ߝ̡! + żߞλߞ ߞ̡! + · · ·+ żɑλɑ !̡ɔ = λɑ+ߝ !ʲɔ+ߝ (∗ ∗ ∗)

ࡄ ëʕųɾɟŏżɾ ࡁࡁ ǀɟȩȒ ࡁࡁࡁ

żߝ(λߝ − λɑ+ߝ) ߝ̡! + żߞ(λߞ − λɑ+ߝ) ߞ̡! + · · ·+ żɑ(λɑ − λɑ+ߝ) !̡ɔ = ߜ!

�ŏɾǕ ߝߞߞ �ǞȘƚŏɟ �Ȁǃƚųɟŏ ࡏ÷ áŏɾȀǞǀǀ  �ȩʲƚȒųƚɟ ࡈߠ ߝߞߜߞ ߡ



÷ǕƚȩɟƚȒ ࡇߞࡏߡ vǀ ,ߝ̡! . . . , !̡ɟ ŏɟƚ ƚǞǃƚȘʲƚżɾȩɟɯ ȩǀ � żȩɟɟƚɯɔȩȘƇǞȘǃ ɾȩ ƇǞɯɾǞȘżɾ ƚǞǃƚȘࡷ
ʲŏȀʕƚɯ λߝ, . . . ,λɛࡈ ɾǕƚȘ ɾǕƚ ɯƚɾ

{
,ߝ̡! . . . , !̡ɟ

}
Ǟɯ ȀǞȘƚŏɟȀʿ ǞȘƇƚɔƚȘƇƚȘɾࡏ

żߝ(λߝ − λɑ+ߝ) ߝ̡! + żߞ(λߞ − λɑ+ߝ) ߞ̡! + · · ·+ żɑ(λɑ − λɑ+ߝ) !̡ɔ = ߜ!

ࡄ $ʕɾ λǝ − λɑ+ߝ #= ߜ ɯǞȘżƚ ɾǕƚ ƚǞǃƚȘʲŏȀʕƚɯ ŏɟƚ ƇǞɯɾǞȘżɾ ŏȘƇ{
,ߝ̡! . . . , !̡ɔ

}
Ǟɯ ŏ ȀǞȘƚŏɟȀʿ ǞȘƇƚɔƚȘƇƚȘɾ ɯƚɾࡈ ǃǞʲǞȘǃ ɾǕŏɾ

żߝ = żߞ = · · · = żɑ = ߜ

ࡄ ëǞȘżƚ
żߝ ߝ̡! + żߞ ߞ̡! + · · ·+ żɑ !̡ɔ = !ʲɔ+ߝ (∗)

ɾǕǞɯ żȩȘɾɟŏƇǞżɾɯ ɾǕŏɾ !ʲɔ+ߝ Ǟɯ ȘȩȘࡷˌƚɟȩࡏ

÷Ǖƚɟƚǀȩɟƚࡈ
{
,ߝ̡! . . . , !̡ɟ

}
ŏɟƚ ȀǞȘƚŏɟȀʿ ǞȘƇƚɔƚȘƇƚȘɾࡏ !

�ŏɾǕ ߝߞߞ �ǞȘƚŏɟ �Ȁǃƚųɟŏ ࡏ÷ áŏɾȀǞǀǀ  �ȩʲƚȒųƚɟ ࡈߠ ߝߞߜߞ ߢ


