[bookmark: _GoBack]0:00 We’re going to look at a piecewise function. This’ll combine several things we’ve been looking at: constructing tables, graphs, and using IF statements- particular functions in Excel that are logical operators. So, say we have a child that weighs 8 pounds at birth and gains weight at 0.5 pounds per week after his birth. His weight, then, is a function of his age in weeks, and that would be 8 pounds plus 0.5 times t, where t is the number of weeks since his birth. But, of course, I don’t know if any of you are parents, but children do not continue to gain weight that rapidly all their lives. Maybe he gains 0.5 pounds per week for the first 4 weeks, but then gains 0.4 pounds a week after that. So, this would be a situation that requires a piecewise function. One function is used for the first 4 weeks, and then another’s used for after the first 4 weeks.

0:56 So, to find our second function, we need to consider how much the child will weigh at the end of 4 weeks. So, at the end of 4 weeks is 8 pounds plus 0.5 pounds per week for 4 weeks will give us 10 pounds. So, the child weighs 8 pounds initially, gains a half pound, now he should weigh 10 pounds. After that, he’s only going to be gaining weight at 0.4 pounds per week. What model should we use after the first 4 weeks? So, our guess might be 10 pounds plus 0.4 times t, where t is the number of weeks since his birth. But, as you might guess in the way that I phrased that, that there’s a problem with that model. If the child’s 5 weeks old and we use this model it would give his weight as 10+0.4(5)=12 pounds. So, in one week the child’s weight has jumped from 10 pounds to 12 pounds. That’s an increase of 2 pounds instead of an increase of 0.4 pounds. We need to modify this model a little bit.

1:59 So, what our model needs to be is 10+0.4 times the number of weeks that exceed the first 4 weeks. So, the idea here is that when he’s, say, 5 weeks old he’s had 4 weeks of gaining weight at 0.5 pounds but only 1 week at gaining weight at 0.4 pounds, so that’s why we want to take 0.4 times the number of weeks that exceed the first 4 weeks. In other words, looking at this more algebraically, 10+0.4(t-4). We’re subtracting off those first 4 weeks of weight gain because those have already been accounted for in the 10 pounds. That’s how we went from the 8 pounds to the 10 pounds. And now, for the weeks after the first 4 weeks, we get an extra 0.4 pounds for every week.

2:52 Now that we’ve got the two pieces, we can write this in our piecewise format W(t)=8+0.5t, as long as the number of weeks is between 0 and 4 weeks, or 10+0.4(t-4) if the number of the weeks is greater than 4 weeks. So, we use this first model if the child is 4 weeks old or less, and we use the second model only if the child is more than 4 weeks old. Now, these sometimes take a little getting used to. So, here’s a couple of alternative ways to write the function. They aren’t quite as compact, but they might make a little more sense to you. So, this first one here, our initial function, so it’s pretty intuitive, the initial 8 pounds plus a half pound times the number of weeks as long as we’re within the first 4 weeks. Or, the initial 8 pounds plus the 2 pounds he has gained in the first 4 weeks, 4 weeks times a half pound. So, this accounts his initial body weight, the weight he’s gained in the first 4 weeks, plus the weight he’s gained after the first 4 weeks, 0.4 times the number of weeks subtract the first 4 weeks.

4:03 And then the third way to write this function. Again, mathematically, they’re all equivalent. Again, the first one’s straight forward. But here’s kind of breaking down the second function down even more. The 8 pounds plus 0.5 times 4- so the weight gained per week times the number of weeks he’s gained weight at that speed- plus his weight gained in the second span of his life, beyond the first 4 weeks, times the number of weeks after that.

4:32 We’re going to be putting these functions into Excel and Excel’s pretty good at arithmetic so you can use the 10, you can use the 8+2, you can use the 8 plus 0.5 times 4. Mathematically, they’re all equivalent. Excel will do the simplification for you if you prefer these more expanded ways of writing the model.

4:52 So, let’s now go into Excel and see how this looks. O.K., so I’ve got this set up a little bit here. We’ve got our model up here in the corner. 8+0.5t, as long as t is between 0 and 4, and then the 10 pounds plus the 0.4 weight gain times the number of weeks exceeding 4. And I seem to have a problem. O.K., looks like it’s alright now. So, I’m going to put in a 0 here for my start value, and I’m going to put 10 weeks in for my stop value. The number of steps, I think I’ve got this table set up to have 20 rows in it, so I’ll use 20 for the number of steps. And then my function, step function, is going to be the stop value subtract the start value divided by the number of steps, so I can adjust this if I need to.

5:53 And then setting up the t is the number of weeks. This is going to be my start value and then my second row will be the row above plus my step size, and I will need to F4 the step size there. Sorry about that, hit the wrong button here. There we go, F4, get my dollar signs. And then I can take those and do my shift+click, Ctrl down, complete my function. 

6:34 O.K., so that’s the old stuff. Here’s the new stuff. So, to put this in, it’s going to be an IF statement. The way IF statements are formatted, they are functions, so they start with an equals sign. There’s a logical test, what to do if the function is true and what to do if it’s false. So what I’m doing for my logical test is saying, is looking at the child’s weight and saying is this child under 4 weeks or is this child more than 4 weeks? So I’m going to say if the number of weeks is less than or equal to 4 then use my first function- my 8+0.5 times, again Excel does not do implied multiplication, and then, rather than t, I want to do a cell reference for the t, the age in weeks. We do not want those to be absolute references. We do not want the dollar signs because we’re going to drag this down. Now, if the child is not less than or equal to 4 weeks then we want to use our second function- the 10 pounds + 0.4 pounds per week, again watch out, we do need that multiplication sign, and then the child’s age subtracting the first 4 weeks. And then I’ll need a second parenthesis here. If you’ll notice, Excel will color code the parentheses to help you match up your parentheses because it is very easy to forget one with these IF statements.

8:07 O.K., so now I’ve got if the child’s 0 weeks old, a newborn, his weight is 8 pounds. That makes sense. And then to fill down, I’ll get my black plus, and double-click completes the table. And then we can select all our data. So I’ll click, shift+click, go to Insert, and where did my scatter plot go, here? So that’s there and, let’s see, they’re both linear functions so straight lines should be fine. Drag it up there where I can see it. O.K., so to clean this up what I’ve got along my horizontal axis is the child’s age, so I’m going to, sorry, working with a new computer here. Things are in a little bit different spot than I’m used to. I want to do some labeling here. Alright, found it. Sorry about that. Add chart element, axis titles, I want a horizontal title. So, this will be the age in weeks. And the axis title, vertical, weight in pounds. And chart title, weight of a newborn.

10:09 O.K., so one thing to notice in the graph here is there’s a bend here at 4 weeks. So the child’s gaining weight at 0.5 pounds a week initially, and then 0.4 pounds a week after that. So we have a little less steep of a slope here. And see if we can make that a little bit taller to exaggerate that a little more. And that’s how we do a piecewise function.
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