




Algebra 1 – Module 10, Topic 1 – Analyzing Relations and Functions
Hey guys, welcome to Algebra I. Today's lesson is going to focus on analyzing relations and functions. All your knowledge of the coordinate plane and ordered pairs in pre-Algebra are going to come in handy in this lesson. You ready to get going? Let's start.
One of the questions that you're asked a lot when you're working with relations and functions is you're asked to find the domain and the range. Just to back it up for a second to make sure you're familiar with what a relation is, a relation is basically any type of pairing of input values with output values. Now that could be represented like we see here in the scatter plot or in a table of values or in a graphable line, a list of ordered pairs. It's just any form of representation of input values paired with output values.
In an example like this when you're asked to find the domain and range of this relation, what you want to begin by doing is to find out exactly what the ordered pair is for each of these points on my graph. Let's get that first. If I started with this point for this to the left, this is negative 1, 2, 3, 42. I'm going to write right here, this is the point -42, that's where that point is located on my coordinate plane. Right here it looks like I'm at -1, 1, 2, 3, 4, this one is -14. Then right here my 1st quadrant, it looks like I'm at 11. Then right here actually on the X axis I'm at 1, 2, 3, 4, 0. Okay, you want to start by doing that first. 
What your domain is, it's all of your X values. Every single X value or input value is an element in your domain of your relation. The range represents all of your Y values. Every single output value in your relation is a member of the range. For this problem, when you're asked to list the domain and range, let's get some workspace up here. Scroll down a little bit, extend this page. We're going to have to scroll up and down on this one so we can always have our points in view.
Okay. To list my domain I want to pull every single X value from these ordered pairs. Okay? -4, -1, 1 and then 4. I'll actually write it right here just so you can see it as well as see the ordered pairs. We simply like to put it in a brace. We'll say -4, -1, 1, and 4. Those are the elements in the domain of my relation. Those are all of my X values or all of my input values. I could also say it like that. 
Now the range like we said that's all of our Y values. Let's list those over here. All of my Y values. I have 2, 4, 1 and then 0. Those are all of the element of the range of this relation. Okay? It's just as easy as that. You're done right there. The domain, all your X values, the range, all your Y values. Okay?
All right, let's try another one. We have another scatter plot here, another range and you're asked again to find the domain and the range. Remember we said the domain represented? Good, that's all your X values and the range, all of your Y values. You'll hear me bounce back and forth and sometimes I'll say X and Y values, sometimes I'll say input and output values. Just remember I'm talking about the same thing when I use those vocabulary words.
Remember to get the domain and range for this relation we want to start by figuring out exactly where each of these points are located on our coordinate plane. Let's see right over here. It doesn't matter where you start. I simply like to start for this to the left. Okay, the location of this point -3, 3. I'll just write that right here beside the point. For this one I'm at 1, 3, I'll write that right there. For this point I'm at 1, 2, 3, 1, 2, okay, 32. Then for our last point up here we're at 1, 2, 3, 4, 5, 1, 2, 3, 4, we're at 54. 
Again, like we said, to list the domain we want every single X value in our relation. I'll list my domain right here in my braces. My Xs, -3, 1, 3, and 5. I'm just going to list those right here. -3, 1, 3, and 5. Those are the elements of the domain of this relation. Okay?
All right now to get the range, like we said that's all of our Y values. Let's list those. We've got 3, another 3, 2 and then 4. Those are all of the elements of the range of this relation. Okay? Again as simple as that. Domain is all the Xs, the range is all the Ys. Okay?
I think it's time for you to try one. Go ahead and press pause, take some time and work your way through this problem and when you're ready to compare your work against mine, press play and we'll go over it. Okay. Let's see how you did. Hopefully you made a little note or maybe you had it in your mind that the domain was the Xs and the range was the Ys. Right? Let's get what the location of all of these points are so we can figure out what the domain is and what the range is.
If I start furthest to the left, -1, -2, -3, -4, 2 for this point. Here's I'm at -2, 1. Here I'm at 1, 3. Here I'm at 2, -1. Okay. I may run out of room on this one. Let me scroll it a little bit. My domain is of my X values, right? -4, -2, 1 and then 2. Let's list that right here. Our domain -4, -2, +1, +2. Okay. Then our range all of our Y values. Let's get those. I can squeeze them right here. All right. 2, 1, 3, and -1. All right? Okay, good job on that.
Let's keep moving along with these kinds of problems. Now you're asked the same question. You're asked again to find the domain and the range. This time you have a graph here. If you recognize this, this is actually the graph of a quadratic function. Right? I have that parabola shape or that U shape on my graph. In this case when you're finding the domain and range it's a little different because you don't have just a scatter plot of points. You actually have a continuous, in this case, curve of values.
How you describe the domain and the range is a little different. For the domain like we said, we're dealing with all the X values. If I look at this parabola and interpret what's going on here, we know there are actually arrows here on the end of this parabola. Let's get those up and let's switch to our pointer tool here. Let's lock this in place so it's not going to move when we start getting some things written up here. Okay. Quick I'm going to put arrows on here. This is just a screen shot from that calculator. We graph on the calculator, that's not where you show us the values on the end or those arrows.
In theory, this parabola is going to continue onto the left forever and forever on into infinity. Right? It's going to keep going in that direction forever and ever. In theory it's going to do the same thing on the right side. It's going to continue on and on in this direction. What happens is as it does that, if we again talk about what's happening to the left, right here at its vortex this is the value of where X is zero, right? As I keep traveling to the left, I'm passing over an X value of -1, -2, -3, -4, I'm just going to keep going on and on in that direction, on and on into negative infinity basically.
On the right side, a similar thing happens. You're starting here where X is zero, but as you keep going, you're passing through X value of 1, and X value of 2 and X value of 3, 4, 5, 6 and on and on into positive infinity. Basically you're covering over all of the negative X values, you're covering zero and you're covering all of the positive X values. You're covering basically all real numbers. Nothing is left out of the domain. 
How you would write that is really just like that. Domain or in other words the x values all real numbers. Here we go. I've got lock on for us to lock that back. Let's make sure we've got our pen back here. It's just not going to let me write that here. Let's move this down a bit. Our computer is having a mind of its own. There we go. Get our pen back. There we go. All real numbers.
Like we said, our domain, our X values are going to continue on and on all the way into negative infinity. They're hitting zero and then they continue on and on in positive infinity. Okay? All real numbers.
Now we know the range deals with our Y values, right? Here's our Y axis. In this case we do see that it starts, or our lowest Y value is -1, -2, -3, -4, -5. -5. The Y values of our graph get no lower or no smaller than -5 because there's no part of our parabola that's below that point. Now as far as how high our Y values get, they increase on and on and on into positive infinity. We're going to keep going, we don't see it obviously but our arrows imply. This parabola just keeps extending up and up and up and up.
It's lowest Y value, -1, -2, -3, -4, -5 is -5, but it goes on and on and on into positive infinity. How we would describe that, this time we'll scroll down a bit so our graph doesn't slide all over the place. We would say that our range is all real numbers, greater than or equal to -5. What that tells us is that this relation its lowest value in its range is -5, but it will pass through everything greater than or equal to that. Okay?
The domain all real numbers because the graph extends all the way left and all the way right, the range all real numbers greater than or equal to -5. I know the graph can get a little tricky. Let's try another one of those and make sure you got the hang of it.
Let's take a look at this parabola. Again you're asked to find the domain and range. Let's get our, let's make sure this is locked in place so it doesn't move everywhere when we start writing on it. Okay. Now let's get those arrows on there. Make sure you remember that this graph is going to extend on and on and on. Again like I said this is just a snapshot, a screen shot from our calculator. Our calculator doesn't ever show us those arrows on the end.
Okay. The domain, we know that's dealing with all the X values, right? We want to look at how our graph is passing through or passing along that X axis. It likes okay you start here, we started our vortex to start investigating. It's going to keep going all the way into negative infinity on the left side. On the right it keeps going on and on and on into positive infinity, right? You're going to keep passing through all those positive X values.
Again on this one, our domain is all real numbers. There are no left and right boundaries on this graph. Let's get that written down here. Our domain all real numbers. All right. Now we know our range deals with the Y values, right? This is the graph of a parabola but it's reflected, it's upside like an upside down U. In this case we can look at the highest point on our parabola. As far as the Y axis goes the highest point is where Y equals zero. Our parabola gets no higher than that point. Then it keeps extending down into negative infinity as far as the Y axis is concerned.
We start at zero and there we're at Y is -1, -2, -3, -4 and it's just going to continue on and on and on into negative infinity. As far as our range is concerned we could say if the highest value of our range is zero and then it gets lower from there, then we'll say that our range is all real numbers, less than, a little space here, or equal to, zero. As far as our Y values go, the highest Y value on our graph is zero and then it just keeps getting smaller and smaller and smaller from there. The domain all real numbers, the range all real numbers, less than or equal to zero. Okay?
Let's keep going with these. Here's one for you to try. Press pause take a few minutes and really investigate what's going on here in this graph. See if you can figure out what the domain is and what the range is. Press play when you're ready to compare your answer with mine.
Okay, let's see how you did here. The domain, let's get my arrows up here first and make sure this is locked in place so it doesn't move around and start writing. Okay. Get our arrows, there we go. For the domain, it looks like our X values continue on and on and on into negative infinity. There are no boundaries on the left side. It continues on and on and on into positive infinity. There are no boundaries on the right. We'll say our domain all real numbers. Okay. Let's look at that range. From the pattern that's shown, that's where it gets a little interesting for us.
Okay. We have a parabola, it's turned right side up. It looks like its lowest value on the Y axis is 3, and then it continues up and up and up from 3. Okay? We say our range, I'll write that right here, all real numbers, put that there, got a little typo getting so excited because I figured out what the range was. Let's get that there a little better. Al real numbers greater than or equal to 3. There we go.
Our domain was all real numbers to be continued on and on and on into positive and negative infinity and zero as well for our X values. Our range was all real numbers greater than or equal to 3. Our lowest Y value is 3, and then our parabola continues up and up and up into positive infinity. Okay? All right, good job with those. Let's move on to some other stuff here.
We have a table this time. You can analyze a table kind of the same way you would a scattered plot because it's really just another way to represent ordered pairs. This time they're actually giving the point. When asked to find the domain and the range, they've taken out one step and at the points are already there for you. You're still just wanting to find out what are my X values and what are all my Y values?
In this case, it's really quick to get to that answer. My domain is everything in my X column right here. I would say it's -3, -1, 4 and then 6. There you go, I've everything in my domain. My range everything in my Y column here right? Let's scroll down a little bit and get some work space. As far as the range is concerned you've got -8, +5, 1 and then 2. That's everything in my domain, everything in my range and I've got. Okay? Let's keep moving.
Here's one for you to try. I think you've probably picked up on how to figure out the domain and range and the table probably pretty quickly. Press pause and take a second and go ahead and list the domain and range of this relation. When you're ready to check your answer, press play.
Okay. Let's see what you've got. My domain, that's my X values, right? I'll scroll a little bit to have some room to write the answer, In this my domain, 6, 4, 1, and -9. My range all my Y values, right? Let's get everything in the column, we've got 2, -7, 3 and then 5. We've got everything in our range. Good job on that one.
Now it's time to talk about when is the relation of function. We discussed that a relation is basically just a pairing of input values and output values, right? Or a pairing of values in our domain to values in our range. Now a function is a relation in which every member or every element in your domain is only paired to one element in the range. Okay?
Now let me show you what I mean by that. This is a graphic representation of a relation. It's basically showing you, for example, the first set of numbers, when your input value is 5, your output value is 3. Or when X is 5, Y is 3. That's basically what this is saying here. To really show you what I mean I'm going to represent this as a list of ordered pairs.
Let me get some work space here. I'm going to list 5, 3 as an ordered pair, -8, 6, 4, 7. Now you see how there's two arrows coming out of the 4? 4 is paired to 7, but 4 is also paired to -9. Okay? Make a note of that. That is signaling something very important here. Then also 1 is paired to -9. Okay? Let's put that in braces.
In this relation, like we said, 4 was paired to 7 and 4 was also paired to -9. In this case, I would say that this relation is not a function because I have a member of my domain that is paired to 2 members of the range. That 4 is paired with 7 and the 4 is paired to -9. I'd say this relation is not a function because of that reason. A function each member of the domain is only paired to 1 member of the range. If this 4 was only paired to 7, or if it was only paired to -9, then this relation would be a function. Because 4 is paired to both 7 and -9 then I'd say this relation is not a function.
A lot of time when you're analyzing relations and function you're asked to determine is a relation is a function. That's the test you can take when you want to see is this relation a function? Just make sure that every member of your domain is only paired to one member of the range. Okay? Let's try a few examples with that. 
Here's 1 where we have a list of ordered pairs, right? We're asked is this relation a function? You really just zone in and look at those X values and make sure that each of them is only paired to one member of the range. Okay, here are my first ordered pair, I see -3 is paired to 8. Okay. 5 is pared to 1. 4 is paired to 0. Every member of the domain was only paired to one member of the range. In this case, I'd say yes. Okay? You're done; it's as easy as that. 
It's just a test to make sure that every member of the domain only paired to one member of the range. Let's try another one. This time we have a table of values and you're asked the same question as the relation of function. You start analyzing here, okay 2 is paired to 0, 3 is paired to -4, 7 is paired to 5, but then 3 is also paired to 1. Because that member of the domain is paired to two members of the range I'd say no. This relation is not a function.
Another way that you'll see people say this is they'll say, well I had an X that repeated. That's a way you could also think about this. If each member of my domain only paired to one member of the range then I shouldn't have a member of my domain show up more than one time in that list. Right? Okay. Let's keep going. 
Here we go. There's more for you to try. Press pause, take a few minutes, go ahead and analyze and interpret this relation here. See is it a function or is it not a function. When you're ready to compare answers with me, press play. All right let's see how this one played out for you. We see all right 9 is paired to -1, 4 is paired to 7, 2 is paired to 0. Then that 9 showed up again it's paired to -3. In this case I'd say no because I had a member of my domain, in this case it was 9, that was paired to two members of the range. This relation is not a function. Okay? Good job on that.
I'll go back to the coordinate plane. Now when you're on the coordinate plane and you want to determine if a relation is a function, there's a test you can apply called "the vertical line test." This is what that means. It's easiest for me to show you what I mean. When I'm applying the Vertical Line Test, there should be no point on my graph where my vertical line will pass through more than one point. 
This is what I mean. If I drew a vertical line here. I was going to change the color, but I think we're good. See I'll only pass through that one point. I'm good to go so far. If I drew a vertical line here, you notice I made it as straight as I could, it's freehand, it's a little shaky. You notice that vertical line passes through more than one point in this relation. Because of this, this fails the Vertical Line Test. I'd say is this relation a function? No. It failed the Vertical Line Test.
In order to pass the Vertical Line Test, there should be no place on your graph where a vertical line will hit more than one point. Okay? If it does, then the relation failed the Vertical Line Test and it is not a function. Okay? Let's try another one like that. I got another scatter plot here and we want to apply the Vertical Line Test to see is this relation a function? 
Let's see. Let's start drawing some vertical lines. We're good right there. We're good right there, we only passed through one, my shaky vertical line. We're good right there and we're good here too. Is this relation a function? Yes it is because it passes the Vertical Line Test. There is no place on this graph where I can draw a vertical line and pass through more than one point in this relation. Okay? Let's keep going.
Here's one for you to try. Press pause, take a minute and your way through this problem. Apply that Vertical Line Test and see is this relation a function? When you're ready to check your answer, press play. Okay. Let's see if this one passed the Vertical Line Test. Let's see here, I'm good right there, I'm good here, I'm good here, and I'm good here. Yes. This relation is a function because it passes the Vertical Line Test. Okay.
We're good to go there. Let's try this one. Is this relation a function. Let's lock this graph in place. You're going to apply the exact same test. We're already locked, we're good to go. You're going to apply the Vertical Line Test and see is there any place on this parabola where when I draw a vertical line I pass through more than one point. That's what you're testing for. You probably could tell just by mentally drawing the vertical line that there is not. This passes the Vertical Line Test. Any vertical line will only hit my parabola at one point. Okay? That vertical line only hit the parabola there, this one only hit it there. I'd say yes. Passes the Vertical Line Test. 
This relation is a function. Okay? All right, let's keep going. Is this relation a function? Now you could probably tell immediately here because this relation is a vertical line that if I draw, and let's lock that vertical line in place. If I draw another vertical line, I'm going to trace over every single point on this vertical line, right? I'll get the pen back. I'm hitting every single point on that line, with my shaky vertical line.
This relation fails the Vertical Line Test. It is not a function. Okay. It fails, I'm going to abbreviate, the Vertical Line Test. Every single point on my vertical line, or my vertical line hits every single point on that vertical line. That relation is not a function. All right? Here's one for you to try. Take a moment, press pause and apply the Vertical Line Test here and see if this relation is a function. When you're ready to check your answer, press play.
All right. On this one, you probably saw it fairly quickly, there's no place on this graph where a vertical line will hit more than one point on that relation. Yes. This relation is a function because it passes, I'm going to abbreviate, the Vertical Line Test. Okay? All right. Great job guys investigating analyzing those relations and functions. I hope you saw how your knowledge of ordered pairs in a coordinate plane really came in handy during this lesson. Hope to see back here soon for more Algebra I. Bye. 

