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274݂: ܣ
														
ሱ⎯⎯⎯ሮܤ݂ᇱ: ᇱܣ

														
ሱ⎯⎯⎯ሮܤᇱ 

݂ × ݂ᇱ: ܣ × ᇱܣ
														
ሱ⎯⎯⎯ሮܤ ×   ᇱܤ

(݂ × ݂ᇱ)(ܽ, ܽᇱ) = ݂(ܽ) × ݂ᇱ(ܽᇱ)ᇣᇧᇧᇧᇤᇧᇧᇧᇥ
൫௙(௔),௙ᇲ(௔ᇲ)൯

			 ; 			∀	(ܽ, ܽᇱ) ∈ ܣ × ᇱܣ 

݂ × ݂ᇱ 

0
												
ሱ⎯⎯ሮܣ

						௙						
ሱ⎯⎯⎯ሮܤ

						௚						
ሱ⎯⎯⎯ሮܥ

												
ሱ⎯⎯ሮ0 

                      0
												
ሱ⎯⎯ሮܣᇱ

						௙ᇲ						
ሱ⎯⎯⎯⎯ሮܤᇱ

						௚ᇲ					
ሱ⎯⎯⎯ሮܥᇱ

												
ሱ⎯⎯ሮ0                          

 

0
												
ሱ⎯⎯ሮܣ × ᇱܣ

						௙×௙ᇲ				
ሱ⎯⎯⎯⎯⎯ሮܤ × ᇱܤ

						௚×௚ᇲ					
ሱ⎯⎯⎯⎯⎯⎯ሮܥ × ᇱܥ

												
ሱ⎯⎯ሮ0  

 

(ܽଵ, ܽଵᇱ )	, (ܽଶ, ܽଶᇱ )ܣ × ߚᇱܣ ∈ ܴ 

(݂ × ݂ᇱ)൫(ܽଵ, ܽଵᇱ ) + (ܽଶ, ܽଶᇱ )൯ = (݂ × ݂ᇱ)(ܽଵ + ܽଶ, ܽଵᇱ + ܽଶᇱ ) 

= ൫݂(ܽଵ + ܽଶ), ݂ᇱ(ܽଵᇱ , ܽଶᇱ )൯ = ൫݂(ܽଵ) + ݂(ܽଶ)൯, ൫݂ᇱ(ܽଵᇱ ) + ݂ᇱ(ܽଶᇱ )൯ 

= ൫݂(ܽଵ), ݂ᇱ(ܽଵᇱ )൯ + ൫݂(ܽଶ) + ݂ᇱ(ܽଶᇱ )൯ = ݂ × ݂ᇱ(ܽଵ, ܽଵᇱ ) + ݂ × ݂ᇱ(ܽଶ, ܽଶᇱ )  

݂ × ݂ᇱ൫ߚ(ܽ, ܽᇱ)൯ = ݂ × ݂ᇱ(ܽߚ, ;			(ᇱܽߚ 			(ܽ, ܽᇱ) ∈ ܣ × ᇱܣ 

= ൫݂(ܽߚ), ݂ᇱ(ܽߚᇱ)൯ = ൫݂ߚ(ܽ), ᇱ(ܽᇱ)൯݂ߚ = ,(ܽ)൫݂ߚ ݂ᇱ(ܽᇱ)൯ = ݂]ߚ × ݂ᇱ(ܽ, ܽᇱ)]  

݂ × ݂ᇱ݃ × ݃ᇱ݉ܫ	݂ × ݂ᇱ = ݎ݁݇ ݃ × ݃ᇱ 

(ܽ, ܽᇱ) ∈ ݎ݁݇ ݂ × ݂ᇱ 

݂ × ݂ᇱ(ܽ, ܽᇱ) = (0,0)  

൫݂(ܽ), ݂ᇱ(ܽᇱ)൯ = (0,0) ⟹ ݂(ܽ) = 0		 ∧ 			݂ᇱ(ܽᇱ) = 0 ⟹ ܽ = 0	 ∧ 		ܽᇱ = 0ᇩᇭᇭᇭᇭᇪᇭᇭᇭᇭᇫ
					௙	,௙ᇲ

 
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݇݁ݎ ݂ × ݂ᇱ = {(0,0)}݂ × ݂ᇱ 

 

(ܿ, ܿᇱ) ∈ ܥ × ᇱܿܥ ∈ ᇱܿ			,			ܥ ∈ ᇱܥ 

݃ᇱ, ݃ܾ ∈ ,ܤ ܾ′ ∈ ᇱܤ 

݃(ܾ) = ܿ				,				݃(ܾᇱ) = ܿᇱ  

(ܾ, ܾᇱ) ∈ ܤ × ᇱܤ 

൫݃(ܾ), ݃ᇱ(ܾᇱ)൯ = (ܿ, ܿᇱ) 

݃ × ݃ᇱ(ܾ, ܾᇱ) = (ܿ, ܿᇱ)݃ × ݃ᇱ 

 

(ܾ, ܾᇱ) ∈ ݂	݉ܫ × ݂ᇱ(ܽ, ܽᇱ) ∈ ܣ × ᇱܣ 

(ܾ, ܾᇱ) = ൫݂(ܽ), ݂ᇱ(ܽᇱ)൯  

݂(ܽ) = ܾᇣᇧᇧᇤᇧᇧᇥ
∈ூ௠	௙ୀ௞௘௥௚

			∧ 				݂ᇱ(ܽᇱ) = ܾᇱᇣᇧᇧᇤᇧᇧᇥ
∈ூ௠	௙ᇲୀ௞௘௥௚ᇲ

 

ܾ ∈ 			݃ݎ݁݇ ∧ 				ܾᇱ ∈ ᇱ݃ݎ݁݇ 

(ܾ, ܾᇱ) ∈ ݃ × ݃ᇱ݉ܫ	݂ × ݂ᇱ ∈ ݎ݁݇ ݃ × ݃ᇱ 

(ܾ, ܾᇱ) ∈ ݎ݁݇ ݃ × ݃ᇱ 

ܾ ∈ ݎ݁݇ ݃ᇣᇤᇥ
ୀூ௠	௙

			∧ 				ܾᇱ ∈ ݎ݁݇ ݃ᇱᇣᇤᇥ
ୀூ௠	௙ᇲ

 

ܾ = ݂(ܽ)		; 			ܽ ∈ 			ܣ ∧ 				ܾᇱ = ݂(ܽᇱ)		; 			ܽᇱ ∈ ᇱܣ 

(ܾ, ܾᇱ) = ൫݂(ܽ), ݂ᇱ(ܽᇱ)൯				; 			(ܽ, ܽᇱ) ∈ ܣ ×  ᇱܣ

= ݂ × ݂ᇱ(ܽ, ܽᇱ) ∈ ݂݉ܫ × ݂ᇱ ⟹ ݎ݁݇ ݃ × ݃ᇱ ∈ ݂	݉ܫ × ݂ᇱ 

݇݁ݎ ݃ × ݃ᇱ = ݂	݉ܫ × ݂ᇱ 

  
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2 87 

݂:ܯ
														
ሱ⎯⎯⎯ሮܰܤ,ܣܯ,ܰ 

 

ܽ݂⃗(ܣ) ⊆  ܤ

ܾℎ:ܯ ൗܣ
															
ሱ⎯⎯⎯ሮܰ

 ൗܤ

ܯ
										௙										
ሱ⎯⎯⎯⎯⎯⎯ሮܰ 

஻                                  ߨ																											஺ߨ 

ܯ  ൗܣ 							௛							
ሱ⎯⎯⎯⎯ሮܰ

ൗܤ                                                                      

		ℎ	 ⟺ ܣ = ݂	݉ܫ(ܤ)݂⃖ + ܤ = ܰ ⟺ 		ℎ 

ܯ
													గ௢௙													
ሱ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ሮܰ

ൗܤ 

		ߨ஺																						ℎ                                                         

ܯ
ൗܣ   

ݎ݁݇ ஺ߨ ⊆ (݂݋஻ߨ)	ݎ݁݇ ⟺ ܾ 

ݔ	∀ ∈ ݎ݁݇ ஺ߨ ⟺ ݔ ∈ ܣ 

ݔ             ∈ ݇݁ (݂݋஻ߨ)ݎ ⟺ (ݔ)(஻0݂ߨ) = ܤ 

                                        ⟺ ൯(ݔ)஻൫݂ߨ = ܤ 

                                       ⟺ (ݔ)݂ + ܤ = ܤ 

                              ⟺ (ݔ)݂ ∈ ܤ 

݇݁ݎ ஺ߨ ⊆ (ܣ)݂⃗(݂݋஻ߨ)	ݎ݁݇ = ܤ 

  
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ℎ:ܯ ൗܣ
																
ሱ⎯⎯⎯ሮܰ

ൗܤ 

ℎ(ݔ + (ܣ = (ݔ)݂ + ܤ 

ݎ݁݇ ℎ = ൝	ݔ + ܣ ∈ ܯ ൗܣ 			; 			ℎ(ݔ + (ܣ = ൡ	ܤ = (ܤ)݂⃖ 

= ൝	ݔ + ܣ ∈ ܯ ൗܣ 			; (ݔ)݂			 + ൡ           	ܤ 

 

ݎ݁݇ ℎ = 			ܣ ⟺ 						ℎ 

ℎ	݉ܫ = (ݔ)݂	} + ;			ܤ ݔ			 ∈ {	ܯ 

ℎ	݉ܫ = ܰ
ൗܤ 			⟺ 					ℎ 

݂	݉ܫ + ܤ = ܰ		 ⟺  

 

 


