
'EVHMREPMX]�SJ�WIXW

(I½RMXMSR 8LI�GEVHMREPMX]�SJ�E ½RMXI WIX S MW�XLI�RYQFIV�SJ

IPIQIRXW�MR S� ERH�MW�HIRSXIH�F] |S|�
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'SQTYXMRK�XLI�GEVHMREPMX]�SJ�E�YRMSR�SJ�X[S�WIXW

-J A ERH B EVI�WIXW�XLIR

|A ∪ B| = |A| + |B| − |A ∩ B|.

���� A� B
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)\EQTPI

7YTTSWI�XLIVI�EVI 100 XLMVH�]IEV�WXYHIRXW� 40 SJ�XLIQ�XEOI�XLI

QSHYPI�±7IUYIRXMEP�%PKSVMXLQW²�ERH 80 SJ�XLIQ�XEOI�XLI�QSHYPI

±1YPXM�%KIRX�7]WXIQW²� 25 SJ�XLIQ�XSSO�FSXL�QSHYPIW� ,S[�QER]

WXYHIRXW�XSSO�RIMXLIV�QSHYPIW#
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'SQTYXMRK�XLI�GEVHMREPMX]�SJ�E�YRMSR�SJ�XLVII�WIXW

|A∪B∪C| = |A|+|B|+|C|−|A∩B|−|A∩C|−|B∩C|+|A∩B∩C|

����� A� B�

C

8LIWI�EVI�WTIGMEP�GEWIW�SJ�XLI TVMRGMTPI�SJ�MRGPYWMSR�ERH�I\GPYWMSR

[LMGL�[I�[MPP�WXYH]�PEXIV�
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4VSSJ� ;I�RIIH�PSXW�SJ�RSXEXMSR�

|A−(B∪C)| = na�nb = |B−(A∪C)| = nb�|C−(A∪B)| = nc�

|(A ∩ B) − C| = nab�|(A ∩ C) − B| = nac�|(B ∩ C) − A| = nbc�

|A ∩ B ∩ C| = nabc�

8LIR

|A ∪ B ∪ C| = na + nb + nc + nab + nac + nbc + nabc

= (na + nab + nac + nabc) + (nb + nab + nbc + nabc)
+ (nc + nac + nbc + nabc) − (nab + nabc)
− (nac + nabc) − (nbc + nabc) + nabc
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8LI�GEVHMREPMX]�SJ�XLI�TS[IV�WIX�

*SV�EPP n ∈ N ERH�EPP�WIXW A� MJ |A| = n� XLIR |Pow(A)| = 2n�
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*SV�EPP n ∈ N ERH�EPP�WIXW A� MJ |A| = n� XLIR |Pow(A)| = 2n�

&EWI�'EWI� 8EOI n = 0� A QYWX�FI�XLI�IQTX]�WIX�

Pow(∅) = {∅}� [LMGL�GSRXEMRW 20 = 1 IPIQIRX�
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*SV�EPP n ∈ N ERH�EPP�WIXW A� MJ |A| = n� XLIR |Pow(A)| = 2n�

-RHYGXMZI�7XIT� %WWYQI�XLEX�XLI�TVSTIVX]�LSPHW�JSV n = m� WS

ER]�WIX A [MXL |A| = m LEW |Pow(A)| = 2m� 2S[�GSRWMHIV�E�WIX B

[MXL |B| = m + 1� ;I�QYWX�WLS[�XLEX |Pow(B)| = 2m+1�

,IVI�MW�LS[�[I�HS�MX� +MZI�REQIW�XS�XLI�IPIQIRXW�SJ B PMOI�XLMW�

B = {b1, . . . , bm+1}� 0IX B′ = {b1, . . . , bm}� 8LIR |B′| = m ERH� F]

XLI�MRHYGXMSR�L]TSXLIWMW� |Pow(B′)| = 2m�

Pow(B) = Pow(B′) ∪ {C ∪ {bm+1} | C ∈ Pow(B′)}.

|Pow(B)| = 2m + 2m = 2m+1.
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3VHIVIH�TEMVW

-R�HMWGYWWMRK�WIXW� XLI�SVHIV�MR�[LMGL�IPIQIRXW�EVI�PMWXIH�MW

YRMQTSVXERX� -R�SVHIV�XS�LERHPI�SVHIVIH�PMWXW�SJ�SFNIGXW�[I�½VWX

MRXVSHYGI�

(I½RMXMSR 8LI GEVXIWMER�TVSHYGX A × B SJ�WIXW A ERH B MW�XLI WIX

GSRWMWXMRK�SJ�EPP�TEMVW (a, b) [MXL a ∈ A ERH b ∈ B� M�I��

A × B = {(a, b) | a ∈ A ERH b ∈ B}.

2SXI�XLEX (a, b) = (c, d) MJ�ERH�SRP]�MJ a = c ERH b = d�

)\EQTPI

{1, 2} = {2, 1} FYX (1, 2) ! (2, 1)�
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)\EQTPI

0IX A = {1, 2} ERH B = {a, b, c}� 8LIR

A × B = {(1, a), (2, a), (1, b), (2, b), (1, c), (2, c)}.
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'EVXIWMER�TPERI
8LI�WIX R× R� SV R2 EW�MX�MW�SJXIR�[VMXXIR� GSRWMWXW�SJ�EPP�TEMVW�SJ�VIEP

RYQFIVW (x, y)� R2 MW�GEPPIH�XLI 'EVXIWMER�TPERI�

��

3
� x�

y

�

2

�

(3, 2)

*MKYVI� 8LI�'EVXIWMER�TPERI
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(I½RMXMSR

8LI�GEVXIWMER�TVSHYGX A1 × A2 × · · · × An SJ�WIXW A1, A2, . . . , An MW

HI½RIH�F]

A1 × A2 × · · · × An = {(a1, . . . , an) | a1 ∈ A1, . . . , an ∈ An}.

,IVI (a1, . . . , an) = (b1, . . . , bn) MJ�ERH�SRP]�MJ ai = bi JSV�EPP

1 ≤ i ≤ n�

-J A1, . . . , An EVI�EPP�XLI�WEQI�WIX A� XLIR�[I�[VMXI An XS�VIJIV�XS

XLI�WIX

A1 × · · · × An.
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&MX�WXVMRKW�SJ�PIRKXL n

0IX B = {0, 1}� Bn GSRWMWXW�SJ�EPP�PMWXW�SJ�^IVSW�ERH�SRIW�SJ�PIRKXL n�

8LIWI�EVI�GEPPIH FMX�WXVMRKW SJ�PIRKXL n�
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&MX�WXVMRKW�GER�FI�YWIH�XS�VITVIWIRX�XLI�WYFWIXW�SJ�E�WIX�

7YTTSWI�[I�LEZI�E�WIX S = {s1, . . . , sn}�

�- LEZI�KMZIR�XLI n IPIQIRXW�SJ�XLI�WIX�REQIW� s1 MW�XLI�REQI�SJ�XLI

½VWX�IPIQIRX� s2 MW�XLI�REQI�SJ�XLI�WIGSRH�IPIQIRX��[LMGL�MW

HMJJIVIRX�JVSQ�XLI�½VWX�IPIQIRX
�ERH�WS�SR�


-J�[I�LEZI�E�WYFWIX A ⊆ S� XLI GLEVEGXIVMWXMG�ZIGXSV SJ A MW�XLI n�FMX

WXVMRK (b1, . . . , bn) ∈ Bn [LIVI

bi =
{

1 MJ si ∈ A
0 MJ si " A
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)\EQTPI

0IX S = {1, 2, 3, 4, 5}� A = {1, 3, 5} ERH B = {3, 4}�

8LI�GLEVEGXIVMWXMG�ZIGXSV�SJ A MW (1, 0, 1, 0, 1)�
8LI�GLEVEGXIVMWXMG�ZIGXSV�SJ B MW (0, 0, 1, 1, 0)�
8LI�GLEVEGXIVMWXMG�ZIGXSV�SJ A ∩ B MW (0, 0, 1, 0, 0)�
8LI�GLEVEGXIVMWXMG�ZIGXSV�SJ A ∪ B MW (1, 0, 1, 1, 1)�
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;L]�MW�XLMW�WIX�XLISV]�±REMZI²

-X�WYJJIVW�JVSQ�TEVEHS\IW�

% PIEHMRK�I\EQTPI�

% FEVFIV�MW�XLI�QER�[LS�WLEZIW�EPP�XLSWI� ERH�SRP]�XLSWI� QIR

[LS�HS�RSX�WLEZI�XLIQWIPZIW�

;LS�WLEZIW�XLI�FEVFIV#
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;L]�MW�XLMW�WIX�XLISV]�±REMZI²

-X�WYJJIVW�JVSQ�TEVEHS\IW�

% PIEHMRK�I\EQTPI�

% FEVFIV�MW�XLI�QER�[LS�WLEZIW�EPP�XLSWI� ERH�SRP]�XLSWI� QIR

[LS�HS�RSX�WLEZI�XLIQWIPZIW�

;LS�WLEZIW�XLI�FEVFIV#
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6YWWIPP Ẃ�4EVEHS\

6YWWIPP Ẃ�TEVEHS\�WLS[W�XLEX�XLI�³SFNIGX´ {x | P (x)} MW�RSX�EP[E]W

QIERMRKJYP�

7IX A = {B | B " B}

4VSFPIQ� HS�[I�LEZI A ∈ A#

%FFVIZMEXI� JSV�ER]�WIX C � F] P (C) XLI�WXEXIQIRX C " C � 8LIR

A = {B | P (B)}�

-J A ∈ A� XLIR��JVSQ�XLI�HI½RMXMSR�SJ P 
� RSX P (A)� 8LIVIJSVI
A " A�

-J A " A� XLIR��JVSQ�XLI�HI½RMXMSR�SJ P 
� P (A)� 8LIVIJSVI
A ∈ A�
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