
+ȩȒɔʕɾƚɟ ɟƚɔɟƚɯƚȘɾŏɾǞȩȘ ȩǀ ȘƚǃŏɾǞʲƚ ǞȘɾƚǃƚɟɯ

÷ʿɔǞżŏȀȀʿ ŏ ˙ʾƚƇ ȘʕȒųƚɟ ȩǀ ųǞɾɯ Ǟɯ ʕɯƚƇ ɾȩ ɟƚɔɟƚɯƚȘɾ ǞȘɾƚǃƚɟɯࡇ
ࡈߤ ࡈߢߝ ߞߟ ȩɟ ߠߢ ųǞɾɯ

ĆȘɯǞǃȘƚƇ ǞȘɾƚǃƚɟ żŏȘ ɾŏǺƚ ŏȀȀ ɯɔŏżƚ ŏʲŏǞȀŏųȀƚ
ëǞǃȘƚƇ ǞȘɾƚǃƚɟɯ

�ƚŏƇǞȘǃ ɯǞǃȘ
ߜ ߜߜߜ ߞߝߜߜߜ = ߜߝߝ
ߝ ߜߜߜ ߞߝߜߜߜ = ߜߝߝ−

ųʕɾ ɾǕƚȘ
ߝ ߜߜߜ ߞߜߜߜߜ = ߜߝߜ− U\5V

÷ʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾࡇ
ǃǞʲƚȘ ŏ ɔȩɯǞɾǞʲƚ ǞȘɾƚǃƚɟ ŏࡈ ɾǕƚ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾ ȩǀ ŏ ɟƚȀŏɾǞʲƚ ɾȩ ŏ ˙ʾƚƇ
ųǞɾ ȀƚȘǃɾǕ ȗ Ǟɯ ɾǕƚ ųǞȘŏɟʿ ɟƚɔɟƚɯƚȘɾŏɾǞȩȘ ȩǀ

ȗߞ − ŏ.

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߝߡ ࡕ ߣߢ
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CʾŏȒɔȀƚࡇ ųǞɾࡷߠ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾ ߠ࣌Ș

ŏ = ,ߝ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾࡇ ߠߞ − ߝ = ߡߝ = ߞߝߝߝߝ = ߝ−
ŏ = ,ߞ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾࡇ ߠߞ − ߞ = ߠߝ = ߞߜߝߝߝ = ߞ−
ŏ = ,ߟ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾࡇ ߠߞ − ߟ = ߟߝ = ߞߝߜߝߝ = ߟ−
ࡊ
ŏ = ,ߤ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾࡇ ߠߞ − ߤ = ߤ = ߞߜߜߜߝ = ߤ−

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߞߡ ࡕ ߣߢ
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ÚɟȩɔƚɟɾǞƚɯ

ÚȩɯǞɾǞʲƚ ȘʕȒųƚɟɯ ɯɾŏɟɾ ʶǞɾǕ ࡈߜ ȘƚǃŏɾǞʲƚ ȘʕȒųƚɟɯ ɯɾŏɟɾ ʶǞɾǕ ߝ
ߜ Ǟɯ ŏȀʶŏʿɯ ɟƚɔɟƚɯƚȘɾƚƇ ŏɯ ŏ ɯɾɟǞȘǃ ȩǀ ˌƚɟȩɯ
ߝ− Ǟɯ ŏȀʶŏʿɯ ɟƚɔɟƚɯƚȘɾƚƇ ŏɯ ŏ ɯɾɟǞȘǃ ȩǀ ȩȘƚɯ

CʾŏȒɔȀƚࡇ ųǞɾɯࡷߠ ߜߜߜߜ

ߜ

ߝߜߜߜ

ߝ
ߜߝߜߜ

ߞ ߝߝߜߜ
ߟ

ߠߜߜߝߜ

ߝߜߝߜ
ߡ

ߜߝߝߜ

ߢ

ߝߝߝߜ

ߣ

ߜߜߜߝ

ߤࡷ

ߝߜߜߝ

ߣࡷ
ߜߝߜߝ

ߝߝߜߝߢࡷ
ߡࡷ

ߜߜߝߝ ߠࡷ

ߝߜߝߝ
ߟࡷ

ߜߝߝߝ

ߞࡷ

ߝߝߝߝ

ߝࡷ

÷Ǖƚ ȘʕȒųƚɟ ɟŏȘǃƚ Ǟɯ ɯɔȀǞɾ ʕȘƚʲƚȘȀʿ ųƚɾʶƚƚȘ ࣹʲƚ ŏȘƇ ʲƚࡷ ȘʕȒųƚɟɯ
÷Ǖƚ ɟŏȘǃƚ ȩǀ ȘʕȒųƚɟɯ ʶƚ żŏȘ ɟƚɔɟƚɯƚȘɾ ǞȘ ȗ ųǞɾɯ Ǟɯ ߝ−ȗߞ− ɾȩ ߝ−ȗߞ − ߝ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߟߡ ࡕ ߣߢ
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�ƇƇǞɾǞȩȘ

Cŏɯʿ ǀȩɟ żȩȒɔʕɾƚɟɯ
CʾŏȒɔȀƚࡇ ߟࣹߞ

ߜ ߜ ߝ ߜ
+ ߜ ߜ ߝ ߝ

ߜ ߝ ߜ ߝ

� żŏɟɟʿ ɾǕŏɾ ǃȩƚɯ ȩǀǀ ɾǕƚ ƚȘƇ żŏȘ ȩǀɾƚȘ ųƚ ǞǃȘȩɟƚƇ
CʾŏȒɔȀƚࡇ +ߝ− ߟ−

ߝ ߝ ߝ ߝ
+ ߝ ߝ ߜ ߝ

ߝ ߝ ߝ ߜ ߜ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߠߡ ࡕ ߣߢ



ëʕųɾɟŏżɾǞȩȘ

÷ɟƚŏɾ ŏɯ ŏȘ ŏƇƇǞɾǞȩȘ ųʿ ȘƚǃŏɾǞȘǃ ɯƚżȩȘƇ ȩɔƚɟŏȘƇ
CʾŏȒɔȀƚࡇ −ߠ ߟ = +ߠ (ߟ−)

ߜ ߝ ߜ ߜ
+ ߝ ߝ ߜ ߝ

ߝ ߜ ߜ ߜ ߝ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߡߡ ࡕ ߣߢ



°ʲƚɟ˚ȩʶ

CʾŏȒɔȀƚࡇ +ߠ ߣ
ߜ ߝ ߜ ߜ

+ ߜ ߝ ߜ ߝ
ߝ ߜ ߜ ߝ

÷Ǖƚ żȩɟɟƚżɾ ɟƚɯʕȀɾ ߥ Ǟɯ ɾȩȩ ųǞǃ ɾȩ ˙ɾ ǞȘɾȩ ųǞɾࡷߠ ɟƚɔɟƚɯƚȘɾŏɾǞȩȘ
÷ƚɯɾǞȘǃ ǀȩɟ ȩʲƚɟ˚ȩʶࡇ
vǀ ųȩɾǕ ǞȘɔʕɾɯ ɾȩ ŏȘ ŏƇƇǞɾǞȩȘ Ǖŏʲƚ ɾǕƚ ɯŏȒƚ ɯǞǃȘࡈ ŏȘƇ ɾǕƚ ȩʕɾɔʕɾ ɯǞǃȘ
Ǟɯ ƇǞǀǀƚɟƚȘɾࡈ ȩʲƚɟ˚ȩʶ Ǖŏɯ ȩżżʕɟɟƚƇ

°ʲƚɟ˚ȩʶ żŏȘȘȩɾ ȩżżʕɟ Ǟǀ ǞȘɔʕɾɯ Ǖŏʲƚ ȩɔɔȩɯǞɾƚ ɯǞǃȘࡏ
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÷ʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾ ŏȘƇ ųǞɾ ȘƚǃŏɾǞȩȘ

CʾŏȒɔȀƚ ȗ = ߠ

ߠߞ − ŏ =
(
ߠߞ) − (ߝ − ŏ

)
+ ࡏߝ

÷Ǖƚ ųǞȘŏɟʿ ɟƚɔɟƚɯƚȘɾŏɾǞȩȘ ȩǀ ߠߞ) − (ߝ Ǟɯ ߞߝߝߝߝ
ëʕųɾɟŏżɾǞȘǃ ŏ ųǞɾࡷߠ ȘʕȒųƚɟ ŏ ǀɟȩȒ ߞߝߝߝߝ ǲʕɯɾ ɯʶǞɾżǕƚɯ ŏȀȀ ɾǕƚ ɯ࢈ߜ ǞȘ ŏ ɾȩ
ɯ࢈ߝ ŏȘƇ ŏȀȀ ɾǕƚ ɯ࢈ߝ ɾȩ ࡏɯ࢈ߜ
_ȩɟ ƚʾŏȒɔȀƚࡈ

ߝ ߝ ߝ ߝ
− ߝ ߜ ߜ ߝ

ߜ ߝ ߝ ߜ

ëȩࡈ ɾȩ żȩȒɔʕɾƚ ɾǕƚ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾ ȩǀ ŏࡈ ˚Ǟɔ ɾǕƚ ųǞɾɯ ŏȘƇ ŏƇƇ ࡏߝ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߣߡ ࡕ ߣߢ
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CʾŏȒɔȀƚ

_ǞȘƇ ɾǕƚ ųǞɾࡷߤ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾ ȩǀ ࡏߥߝ

+ȩȘʲƚɟɯƚȀ ʿࡈ ȩųɯƚɟʲƚ ɾǕŏɾ

ȗߞ − ȗߞ) − ŏ) = ŏ
ɯȩ ɾȩ ˙ȘƇ ɾǕƚ ƇƚżǞȒŏȀ ɟƚɔɟƚɯƚȘɾŏɾǞȩȘ ȩǀ ɾǕƚ ǞȘɾƚǃƚɟ ʶǞɾǕ ŏ ǃǞʲƚȘ ɾʶȩ࢈ɯ
żȩȒɔȀƚȒƚȘɾ

_ǞȘƇ ɾǕƚ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾ ȩǀ ɾǕƚ ǃǞʲƚȘ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾ
ĦɟǞɾƚ ɾǕƚ ƇƚżǞȒŏȀ ƚɛʕǞʲŏȀƚȘɾ ȩǀ ɾǕƚ ɟƚɯʕȀɾ

CʾŏȒɔȀƚࡇ ĦǕǞżǕ ȘʕȒųƚɟ Ǟɯ ɟƚɔɟƚɯƚȘɾƚƇ ųʿ ߜߝߜߝ ࡐߝߜߜߝ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߤߡ ࡕ ߣߢ

19 =

16+2
-(/= 16+0.8+0.4+1.2 t

1 ' 1 =

100112

= 0001004

11101100 tl = 11101101

01010110+1 =010¥

6Ytl6+4t2+1_



8- brt two 's complement of 6

fw= 000001102

Flip the bits ! 11111001

Two 's cowplement : lllll 001+1 = 11111010

÷001 = -7

00000110×1=00000111 = 7



áƚżŏȀȀࡇ ųǞɾࡷߠ ŏƇƇƚɟ

_� _� _� _�

ŏߟ ųߟ

ɫߟ

ż

ŏߞ ųߞ

ɫߞ

ŏߝ ųߝ

ɫߝ

ŏߜ ųߜ

ߜ

ɫߜ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߥߡ ࡕ ߣߢ

=



ųǞɾࡷߠ ɯʕųɾɟŏżɾȩɟ

vȒɔȀƚȒƚȘɾǞȘǃ ŏ+ ų ŏɯ ɾǕƚ ɯʕȒ ȩǀ ŏ ŏȘƇ ɾʶȩ࢈ɯ żȩȒɔȀƚȒƚȘɾ ȩǀ ų

_� _� _� _�

ŏߟ

ųߟ

ɫߟ

ż

ŏߞ

ųߞ

ɫߞ

ŏߝ

ųߝ

ɫߝ

ŏߜ

ųߜ

ߝ

ɫߜ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߜߢ ࡕ ߣߢ
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ųǞɾࡷߠ ŏƇƇƚɟ ࡕ ɯʕųɾɟŏżɾȩɟ

_� _� _� _�

ŏߟ

ųߟ

ɫߟ

ż

ŏߞ

ųߞ

ɫߞ

ŏߝ

ųߝ

ɫߝ

ŏߜ

ųߜ

ãï�êß��ê

ɫߜ

ĦǕƚȘ ãï�êß��ê Ǟɯ ࡇߜ ųǝ
ߜ ųǝ

ĦǕƚȘ ãï�êß��ê Ǟɯ ࡇߝ ųǝ
ߝ ¬ųǝ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߝߢ ࡕ ߣߢ

:
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vȘɾƚǃƚɟ ɾʿɔƚɯ ǞȘ ǕǞǃǕࡷȀƚʲƚȀ ȀŏȘǃʕŏǃƚɯ

Cࡏǃࡏ �ŏʲŏ Ǖŏɯ ɾǕƚ ǀȩȀȀȩʶǞȘǃ ǞȘɾƚǃƚɟ Ƈŏɾŏ ɾʿɔƚɯࡈ ʕɯǞȘǃ ɯ࢈ߞ żȩȒɔȀƚȒƚȘɾࡇ

ųʿɾƚ ųǞɾࡷ߸ ߤߞߝ− ɾȩ ߣߞߝ+
ɯǕȩɟɾ ųǞɾࡷ߶߱ ߞߟ− ߤߢߣ ɾȩ ߞߟ+ ߣߢߣ
ǞȘɾ ųǞɾࡷ߲߳ ߞ− ߣߠߝ ߟߤߠ ߤߠߢ ɾȩ ߞ+ ߣߠߝ ߟߤߠ ߣߠߢ
ȀȩȘǃ ųǞɾࡷߴ߶ ߟߢߞ− ɾȩ ߟߢߞ+ − ߝ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߞߢ ࡕ ߣߢ



_ȀȩŏɾǞȘǃ ɔȩǞȘɾ ȘʕȒųƚɟɯ

vɾ Ǟɯ Șȩɾ ŏȀʶŏʿɯ ɔȩɯɯǞųȀƚ ɾȩ ƚʾɔɟƚɯɯ ȘʕȒųƚɟɯ ǞȘ ǞȘɾƚǃƚɟ ǀȩɟȒࡏ
áƚŏȀࡈ ȩɟ ˚ȩŏɾǞȘǃ ɔȩǞȘɾ ȘʕȒųƚɟɯ ŏɟƚ ʕɯƚƇ ǞȘ ɾǕƚ żȩȒɔʕɾƚɟ ʶǕƚȘࡇ

ɾǕƚ ȘʕȒųƚɟ ɾȩ ųƚ ƚʾɔɟƚɯɯƚƇ Ǟɯ ȩʕɾɯǞƇƚ ȩǀ ɾǕƚ ǞȘɾƚǃƚɟ ɟŏȘǃƚ ȩǀ ɾǕƚ
żȩȒɔʕɾƚɟࡈ ȀǞǺƚ

×ߢ.ߟ ߜߠߜߝ Q` ×ߢ.ߝ ߥߝ−ߜߝ

ȩɟࡈ ʶǕƚȘ ɾǕƚ ȘʕȒųƚɟ żȩȘɾŏǞȘɯ ŏ ƇƚżǞȒŏȀ ǀɟŏżɾǞȩȘࡈ ȀǞǺƚ

ߢߡߠ.ߟߞߝ

êêÜϓϟϟûûûϙ�ã�ϙÂ°úϙ��ϙï¿ϟд¿ÐÉ�úϟ�HATΉ Úŏɟɾ ࡏߡ ÚɟȩɔȩɯǞɾǞȩȘŏȀ �ȩǃǞżࡈ ƇǞǃǞɾŏȀ żǞɟżʕǞɾɯ ॆ żȩȒɔʕɾƚɟ ŏɟǞɾǕȒƚɾǞż ߟߢ ࡕ ߣߢ
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ëżǞƚȘɾǞ˙ż ȘȩɾŏɾǞȩȘ ��� ɯɾŏȘƇŏɟƇ ǀȩɟȒ

÷Ǖƚ ȘʕȒųƚɟ Ǟɯ ʶɟǞɾɾƚȘ ǞȘ ɾʶȩ ɔŏɟɾɯࡇ

�ʕɯɾ ɾǕƚ ƇǞǃǞɾɯ ʶǞɾǕ ɾǕƚ ƇƚżǞȒŏȀ ɔȩǞȘɾ ɔȀŏżƚƇ ŏǀɾƚɟ ɾǕƚ ˙ɟɯɾ ƇǞǃǞɾࡈ
ǀȩȀȀȩʶƚƇ ųʿ
ߜߝ× ɾȩ ŏ ɔȩʶƚɟ ɾǕŏɾ ɔʕɾɯ ɾǕƚ ƇƚżǞȒŏȀ ɔȩǞȘɾ ʶǕƚɟƚ Ǟɾ ɯǕȩʕȀƇ ųƚ ࡏƚࡏǞ Ǟɾ
ɯǕȩʶɯ Ǖȩʶ ȒŏȘʿ ɔȀŏżƚɯ ɾȩ Ȓȩʲƚ ɾǕƚ ƇƚżǞȒŏȀ ɔȩǞȘɾࡏ

ߢߡߠ.ߟߞߝ = ×ߢߡߠߟߞ.ߝ ߞߜߝ

vȘ ɾǕǞɯ ƚʾŏȒɔȀƚࡈ ߢߡߠ.ߟߞߝ Ǟɯ ʶɟǞɾɾƚȘ ŏɯ ×ߢߡߠߟߞ.ߝ ߞߜߝ ųƚżŏʕɯƚ
ߢߡߠ.ߟߞߝ = ×ߢߡߠߟߞ.ߝ ߜߜߝ = ×ߢߡߠߟߞ.ߝ ߞߜߝ
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$ǞȘŏɟʿ ǀɟŏżɾǞȩȘɯ

�ǞǺƚʶǞɯƚࡈ ǀɟŏżɾǞȩȘɯ żŏȘ ųƚ ɟƚɔɟƚɯƚȘɾƚƇ ųŏɯƚ ࡏߞ

ߞߝߜ.ߜߝ = ×ߝ ߝߞ + ×ߜ ߜߞ + ×ߜ ߝ−ߞ + ×ߝ ߞ−ߞ

= ×ߝ +ߞ +ߜ +ߜ ×ߝ ߡߞ.ߜ
= ߜߝߡߞ.ߝ

ëżǞƚȘɾǞ˙ż ɟƚɔɟƚɯƚȘɾŏɾǞȩȘࡇ ߞߝߜ.ߜߝ = ×ߝߜߜ.ߝ ߝߞ

�ȩɾƚࡇ ǞȘ ųǞȘŏɟ ʿࡈ ǀȩɟ ŏȘʿ ȘȩȘࡷˌƚɟȩ ȘʕȒųƚɟ ɾǕƚ ȀƚŏƇǞȘǃ ƇǞǃǞɾ Ǟɯ ŏȀʶŏʿɯ ߝ
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12.31=10+1+3.151+4.152
-

10+1+0.3+0.04
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+ȩȒɔʕɾƚɟ ɟƚɔɟƚɯƚȘɾŏɾǞȩȘ

÷ȩ ɟƚɔɟƚɯƚȘɾ ŏ ȘʕȒųƚɟ ǞȘ ɯżǞƚȘɾǞ˙ż ȘȩɾŏɾǞȩȘࡇ

÷Ǖƚ ɯǞǃȘ ȩǀ ɾǕƚ ȘʕȒųƚɟࡏ
÷Ǖƚ ȒŏǃȘǞɾʕƇƚ ȩǀ ɾǕƚ ȘʕȒųƚɟࡈ ǺȘȩʶȘ ŏɯ ɾǕƚ ȒŏȘɾǞɯɯŏ ȩɟ ɯǞǃȘǞ˙żŏȘƇ
÷Ǖƚ ɯǞǃȘ ȩǀ ɾǕƚ ƚʾɔȩȘƚȘɾ
÷Ǖƚ ȒŏǃȘǞɾʕƇƚ ȩǀ ɾǕƚ ƚʾɔȩȘƚȘɾ

CʾŏȒɔȀƚࡇ ƚǞǃǕɾ żǕŏɟŏżɾƚɟɯ
ë CC�����

ë Ǟɯ ɾǕƚ ɯǞǃȘ ȩǀ ɾǕƚ ȘʕȒųƚɟ
CC ŏɟƚ ɾʶȩ żǕŏɟŏżɾƚɟɯ ƚȘżȩƇǞȘǃ ɾǕƚ ƚʾɔȩȘƚȘɾ

ųȩɾǕ ɯǞǃȘ ŏȘƇ ȒŏǃȘǞɾʕƇƚ

����� ŏɟƚ ˙ʲƚ żǕŏɟŏżɾƚɟɯ ǀȩɟ ɾǕƚ ȒŏȘɾǞɯɯŏ
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vCCC ߠߡߣ

vCCC ɯɾŏȘƇŏɟƇ ǀȩɟ ˚ȩŏɾǞȘǃࡷɔȩǞȘɾ ŏɟǞɾǕȒƚɾǞż
vȒɔȀƚȒƚȘɾƚƇ ǞȘ ȒŏȘʿ ǕŏɟƇʶŏɟƚ ʕȘǞɾɯ
ëɾǞɔʕȀŏɾƚɯ żȩȒɔʕɾƚɟ ɟƚɔɟƚɯƚȘɾŏɾǞȩȘ ȩǀ ȘʕȒųƚɟɯ
_ȩɟ ųǞȘŏɟʿࡇ

ߢߝ ųǞɾ ǕŏȀǀ ɔɟƚżǞɯǞȩȘ ȘʕȒųƚɟɯࡇ ߡ ǀȩɟ ƚʾɔȩȘƚȘɾࡈ ߝߝ ǀȩɟ ȒŏȘɾǞɯɯŏ
ߞߟ ųǞɾ ɯǞȘǃȀƚ ɔɟƚżǞɯǞȩȘ ȘʕȒųƚɟɯࡇ ߤ ǀȩɟ ƚʾɔȩȘƚȘɾࡈ ߠߞ ǀȩɟ ȒŏȘɾǞɯɯŏ
ߠߢ ųǞɾ ƇȩʕųȀƚ ɔɟƚżǞɯǞȩȘ ȘʕȒųƚɟɯࡇ ߝߝ ǀȩɟ ƚʾɔȩȘƚȘɾ ߟߡ ǀȩɟ ȒŏȘɾǞɯɯŏ
ߤߞߝ ųǞɾ ɛʕŏƇɟʕɔȀƚ ɔɟƚżǞɯǞȩȘ ȘʕȒųƚɟɯࡇ ߡߝ ǀȩɟ ƚʾɔȩȘƚȘɾ ߟߝߝ ǀȩɟ ȒŏȘɾǞɯɯŏ
ߢߡߞ ųǞɾ ȩżɾʕɔȀƚ ɔɟƚżǞɯǞȩȘ ȘʕȒųƚɟɯࡇ ߥߝ ǀȩɟ ƚʾɔȩȘƚȘɾ ߣߟߞ ǀȩɟ ȒŏȘɾǞɯɯŏ
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