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    $\begingroup$
    
                
Let $X$ and $Y$ be independent, continuous random variables.


The PDF of a sum $W=X+Y$ is given by the convolution formula $$ f_{X+Y} (w) = \int_{-\infty}^{\infty} f_X(x) f_Y(w-x)\,\,dx$$




In this lecture, it is shown a more general way to use the convolution formula to get  the PDF of $Z=2X-Y$.


It goes as follows. If $$Z = (2X)+(-Y)$$
Then
$$f_{2X-Y}(z) = \int_{-\infty}^{\infty} f_{2X}(x) f_{-Y}(z-x)\,\,dx$$



What I don't really understand is why the argument of the PDF of $-Y$ should be kept in the same form. Shouldn't it be


$$f_{2X-Y}(z) = \int_{-\infty}^{\infty} f_{2X}(x) f_{-Y}(2x-z)\,\,dx \,\,\,\,\text{?}$$



... since $Z=2X-Y$ and then $Y=2X-Z$ ?




Thanks in advance,
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    $\begingroup$
    
$X\neq x$ --> The error in your reasoning is to think that $x$ and $X$ stand for the same object: $x$ is just the variable of integration, we can use any letter. In the first case $x$ is a realization/value of $X$ but in the second case $x$ is a realization/value of $2X$ when you write $f_{2X}(x)$.
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                Thanks. I got it for $f_{2X}$, but I still didnt get it for $f_{-Y} (z-x)$. What do you guys recommend? Reviewing convolution derivation?
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                $\endgroup$
                
– Samuel Barbosa
                

                Jul 10, 2014 at 3:05
                        
                            
                        
            

        

    


	    


        
                    Add a comment
                 | 
            
        
         
    

    





                        
                            
                                
                                
                                
                                
                                    Your Answer
                                

                                    







        
            
                

                
                    
                        
                    

                    

                

            

        


    
    
        Thanks for contributing an answer to Cross Validated!
	Please be sure to answer the question. Provide details and share your research!

But avoid â€¦
	Asking for help, clarification, or responding to other answers.
	Making statements based on opinion; back them up with references or personal experience.

Use MathJax to format equations. MathJax reference.
To learn more, see our tips on writing great answers.

    

    
        
    




    
        Draft saved

        Draft discarded

    



            

            


        
            
            
        






                                
                                                
                
                    
                        Sign up or log in

                        
                        
                             Sign up using Google
                        

                        
                             Sign up using Facebook
                        

                        
                             Sign up using Email and Password
                        

                    

                    
                    
                    Submit
                    
                                Post as a guest

            
                
                    Name
                    
                        
                    

                

            

            
                
                    
                        
                            Email
                            Required, but never shown

                        

                    

                    
                        
                    

                

            


                    

                

            

            
            
                        Post as a guest

            
                
                    Name
                    
                        
                    

                

            

            
                
                    
                        
                            Email
                            Required, but never shown

                        

                    

                    
                        
                    

                

            


            


                                


                                    
                                        
                                            Post Your Answer
                                        
                                        
                                            Discard
                                        
                                            
                                                By clicking â€œPost Your Answerâ€�, you agree to our terms of service and acknowledge you have read our privacy policy.
                                            

                                    

                                    

                            



                            
                                

Not the answer you're looking for? Browse other questions tagged 	self-study
	convolution

 or ask your own question.                                

                            
                

            


            

        

    
    
        	
                            Featured on Meta
                        
	
            

            

            
                Our partnership with Google and commitment to socially responsible AI
            

        
	
            

            

            
                Shifting the data dump schedule: A proposal
            

        


    




    

		




        
	Linked

	    
            
				
					1

				
				Sum of N random variables from the same distributions
			

            
				
					1

				
				Independent and Identically distributed random variables with value at risk
			

	





    


        
            Related

            
                    
                        
                            8

                        
                        Finite sum of beta prime iid random variables
                    

                    
                        
                            2

                        
                        Intuition behind product distribution pdf
                    

                    
                        
                            4

                        
                        Proving the Probability Integral Transformation Theorem using MGF
                    

                    
                        
                            3

                        
                        Probability Density of the Sum of Two Un-identical Uniform Random Variables
                    

            

        

        



    
    
        
            Hot Network Questions
        
    

    	
                

                    Where can I find reference of Caturvarga?
                

            
	
                

                    What's this vintage diode(?) from the 1970s?
                

            
	
                

                    How to remove the smell of bicarbonate of soda?
                

            
	
                

                    Can you enter a Steel defender for protection?
                

            
	
                

                    Contract for plumber vs roofer
                

            
	
                

                    Presentability rank of tensor product of presentable categories
                

            
	
                

                    Why does microtype affect the spacing of custom sections when using titlesec?
                

            
	
                

                    Why is my clear wood finish drying orange?
                

            
	
                

                    Show that the piecewise function is not Riemann integrable.
                

            
	
                

                    Is there a reason why demands for conditions to be attached to military aid for Israel mostly come from the Democrat side?
                

            
	
                

                    What does an SD Card do internally during the 74 clock cycles at startup
                

            
	
                

                    Travelling Europe with UK partner as Dutch citizen
                

            
	
                

                    What to do about overhead lights when taking headshots?
                

            
	
                

                    Rocket attached to a pendulum. How is energy conserved?
                

            
	
                

                    How do I best identify weak points in myself along a path to academia
                

            
	
                

                    How do I describe when someone is in possession of something they haven't been given
                

            
	
                

                    nested \ifx with extra \else error
                

            
	
                

                    Are Don Juan and Haidée both Greek, as this line in the poem seems to suggest?
                

            
	
                

                    Devastated- Ribble R872 Ultegra damage
                

            
	
                

                    How would a creature adapted to life in a completely dark environment also have the ability to change its skin pattern like an octopus?
                

            
	
                

                    Is non-physicalism reasonable?
                

            
	
                

                    Has Russia clarified what crimes it charges against the judges of the ICC?
                

            
	
                

                    Is electric current actually the flow of electrical charge?
                

            
	
                

                    Conceal passwords in configuration files but maintain password length
                

            



        
            more hot questions
        



                
        
            
            Question feed
        
    

    
        
            
                Subscribe to RSS
            

            
                
                    
                        Question feed
                        To subscribe to this RSS feed, copy and paste this URL into your RSS reader.

                    
                

                
                    
                    
                

            

            
                
            
        

    




    








                        

        

    


        
    

        
    
        
            
                    
                        Cross Validated

                        	Tour
	Help
	Chat
	Contact
	Feedback


                    

                
                    Company

                    	Stack Overflow
	Teams
	Advertising
	Collectives
	Talent
	About
	Press
	Legal
	Privacy Policy
	Terms of Service
	Cookie Settings
	Cookie Policy


                

                
                    
                        Stack Exchange Network

                        	
                                
                                    Technology
                                
                            
	
                                
                                    Culture & recreation
                                
                            
	
                                
                                    Life & arts
                                
                            
	
                                
                                    Science
                                
                            
	
                                
                                    Professional
                                
                            
	
                                
                                    Business
                                
                            
	
                                
                                    API
                                
                            
	
                                
                                    Data
                                
                            


                    

                

            
            
                	Blog
	Facebook
	Twitter
	LinkedIn
	Instagram



                
Site design / logo © 2024 Stack Exchange Inc; user contributions licensed under CC BY-SA.                    rev 2024.3.8.5948
                

            

        


    


    

            
            
            
        
        
            


    
    