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Transcript of Problem Solving Session 1/22/99

Note: Explanatory notes and brief descriptions of sections of transcript
not included here are enclosed in brackets.

T/R1:

Jeff:
Michael:
T/R1:

Jeff:
Brian:
T/R1:

Romina:
T/R1:

Romina:

We've been looking at the tapes, you know, and there's
some interesting ideas that different people have presented
and some questions that came out of looking at them that
we wanted to address again. We’ii start with something-
with a new problem. [s that okay?

That's fine.

That's fine.

And- and you can use anything else, you could use each
other. The rule again for this ... [materials are distributed]...
you can use any tools you want, you know. We, we have
things around if you want to use them and you're welcome to
use them. But the idea of course, as you know, is not just to
tell us about what the probability is that these games will be
won, but you have to be able to convince us. | should, |
should introduce this by saying I've given this problem to a
bunch of folks lately and | have found people think about it in
very different ways. Is that good enough? And so, there
isn’t a particular one way to think about it. It's just what
makes it interesting. So you may, you know, you may all
think about this initially differently and then you share your
thinking. But the important thing is, there is only one right
answer and what you ought to try to think about is, if
someone else is thinking about it differently than you are,
how do you connect your thinking? Do you see what I'm
saying? Does it come together? Does it make sense in any
way? That's all | have to say. Do you understand? Do you
all know about World Series?

Mm hm.

Yeah.

You all know that the World Series is played in seven
games? Did you know that Romina because | didn't know
that.

No, yeah, | know that.

And, you know, you can win in four games or five games or
six games or seven games. Right? There's certain
probabilities. Any questions? If you don’t like the way
you're seated you can change it some, you know, if you
want to get into groups. But, you know, we want you to be
able to talk to each other, in any way you want.

Couldn’t we do like a — you know how we do, like —
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We'll leave you alone. Would it be better if | left you alone?
That's what I'm saying-

Okay, I'm going to leave you alone.

They can go all seven or they could go all four. So, it would
be A A A, Aand B, B, B, B-Team A and Team B?

Wait, what's the — wait — wait —

So those are the only possibilities for four?

Mm hm.

So, in four games, would it be, like, one-half of a chance? Or
would we have to write it out with -- using all seven?

See, | think that it's the hardest to win it in four games.
Four games.

Definitely the hardest.

Yeah, exactly.

So, it wouldn't be one-half.

Isn’t it the odds - the odds of winning one game, times the
odds of winning one game, times the odds of winning one
game?

That’s what I’'m thinking.

Look, it's a fifty percent chance of winning the first game.
All right.

One-half.

So, it's like, half times a half — no, wait — remember the odds
get harder to win two in a row, like a coin flip?

Yeah, so that's —

Yeah, that's how you do it: a half times a half times a half
times a half.

All right.

If that's the case, what is it?

Four — hold on — four times -

That's sixteen.

Is it one thirty-two?

Two times two is four, times two is eight. Three times three —
Oh, never mind, | get it. Now, would you have, for five
games, like, would it be like that [writes Y2-12-12-2-12]?
Hopefully, the odds of winning are —

We’'re never going to get — it's never gonna equal up to one,
though.

Does it have to?

No, but, | was thinking, you know how we do, like, uh, like
A-—-

Yeah.

For four — you know what I'm saying?

Mm hm.
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And it would be like B, A, B, A, A [writing this] — you know,
sort of, stuff like that?

What does that have to do —

Find out the odds of not winning —

That's like six.

To get the probability.

[Looks at her paper] Wouldn't you have easier odds of
winning in six games than in four?

Yeah.

Doesn't it get less, though?

That's why it's wrong.

Okay [crosses out what she has written].

There’s probably a different way to do it, than saying, just
multiplying. It's like —

Mike, why don’t you move, like, just move in a little.

Okay, that's good enough. Two inches. There's gotta be a
different way of, um, of looking at it, then, ‘cause if you just
say, multiply the probability in four games and seven games,
itd be -

It's gonna be too — it's too small.

It's gonna be harder in seven, but actually, it's really not.
‘Cause you’'ve got more chances.

Yeah, ‘cause you could win one, lose one.

So -

You could win three and lose three.

The seven-sided thing, or something.

Or you could think of it like —

Yeah, if you list them, like —

That would be like seven different things. This one is two.
Like a, a seven-sided —

| would say, like a win and a loss, like that.

Then you go like this. You have — with the four games, you
have a maximum of four and you have to win four, so it's like
you have to be a hundred percent a winner. And, with seven
games, you have seven possible, all you have to do is win in
four. So you got a four out of seven chance of —

But then, so then —

But what's the overall probability?

But then, what's the probability of winning four games, if
that's the case?

| don’t know.

You can't say a hundred percent.

Yeah.

That one would be, like, kind of like half.
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The probability of a team winning — if there's seven games —
is one hundred percent. The only way to win in four games is
if — ‘cause there’'s going to be a team —

Oh yeah, | understand that, but say, uh, Team A —

| know. Probability of a team — obviously there is a
probability of--

Would it make — would it make sense to be four-sevenths?
There’s only two ways of winning in four games, either Team
A wins them all or Team B wins them all.

What?

Like four-sevenths?

For what?

Would that be a reason, like for [part] D?

Makes sense.

You're saying that, then -

Yeah, | know, that's the only — | think the first one is one--
sixteenth.

Huh?

I, I think the first one’s one--sixteenth, but | don’t think we
can do all of them like that.

Didn’t we do this one time?

We never did a problem like this.

What if we did the probability of not winning? Remember we
did the probability of not winning times, like, the probability of
how many times that you win?

That's if you win — if you — how many times you, like, uh, five
out of six plus five out of six plus five out of six. Is that it?
Um -

Yeah.

Can't just someone figure out the probability? What I'm
saying, you can't just, | mean, because [inaudible]. If it lands
a certain way, then that goes to Team A. If it lands a certain
way, that goes to Team B. There’s got -

You know how we do this thing [indicates strings on her
paper]? Like, wouldn't we just do that?

Yeah, but what is that?

You know how many there’s gonna be?

Yeah, there’s gonna be a lot. I'm saying, but, like, say we
did that, right? And whatever the probability would be —

Oh, yeah. Well, well — yeah, yeah, I'm thinking that. All
right.

it'd be like, say what — the probability of someone winning
and then it would be like B, B, B, B.

Oh. Yeah.

Any ones that had B, B, B, in it.
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Then that would be that number and that number. Yeah,
that's what | was thinking, but —

So then we got to do it like that.

But, how - all right, wait.

How many possibilities?

There can only be two ways.

Well, wait. Just — so, wait. Before we do that, let's look at,
um, how do you get to that point in the first place? To finding
out? ‘Cause there’s like a lot of different combinations — two
to the seventh. Is that two to the seventh?

Isn’'t it — yeah, two n?

Yeah. Allright, so say it's two to the seventh.

How much is that? | don’t know.

For this, you've gotta find all possibilities with —

Do you want to write down the possibilities so we just see it?
Wait. Do you know how many two to the seventh is?

Yeah, it's the order you win, though, too.

Yeah, and we also have to look at the fact that [inaudible]
Yeah, | know.

For like five to be - five — five -

First we look at it like this and then we move over.

Five B's is not —

It's like, three A's, it could be a B and then —

Yeah. Like five B's — or five A’s and then —

Yeah, | know. I'm just saying, like, each time we’d look over
like, well five, we'll see how many — you know? [they are
writing strings}

To have —

| can do the ones just having A winning, like having —

It would be eight, for the five.

Do you understand, just like, you know, having [inaudible].
Yeah, but you’re not going to know if you have them all,
though. How are you gonna know?

To have - this will be, five games will be eight.

Think so?

‘Cause like it'd be these four, ‘cause look, you can only lose
one game, right?

Mm. Oh, so it's only —

You can't lose the last one, or, ‘cause, or they already won
four, you know what | mean?

Yeah, yeah, yeah, yeah.

So it'd be these, and then, like, A there and then B’s in the
other place. You know what | mean?

All right. So after the four, for winning in four games —
Should it be over seven, though?
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Eight of these. It'd be over, like, total possibilities of —
Yeah, the total possibilities is eight, right?

They have eight ways of winning but it'd be over —

Oh. Eight over one — no — well, how do we find out?

I'd be over — the total possibilities of two, like two — two
colors and five things.

Yeah.

it wouldn't — they wouldn’t be over the whole thing, like a
seven?

it wouldn't be.

It should be over — over seven, ‘cause it's four out of seven
games.

But this one wouldn’t be over seven.

It wouldn't be.

It wouldn’t. None of this would be over seven.

So why would it be eight? | missed that. See, | didn't hear
you.

Because he's going like this [writes out strings for B winning
in 5 games] — you're just moving it over and then —

Eight?

Yeah, well, the last one would be B, B, B, B, A.

Mm hm.

In that case, they would have won at this game right here.
But that would count, though.

Wouldn't it only be four? How is that eight, though?

It'd count in the total possibilities, but it couldn’t count in the
wins. | counted that one, the B and then the four A’s, but
you can't do four B’s and then an A.

No, it'd just be four B's.

You know what | mean?

Then B, A, A A A.

Okay. So should we stick with one team winning or either
team winning?

It has to be either.

Well it's gotta be — what's the probability in the World Series
that they would win in five, four games? It's —

So it'd be either. Now you just gotta find the total
possibilities of — you know what | mean?

First of all -

Wouldn't it be two to the fifth? Or would it be two to the
seventh?

Two to the seventh is a hundred twenty-eight. And, but, like
B, B, B, B, B - like B seven times wouldn’'t count. But on the
other hand, the sum -~
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But, I'm saying for this one, it's eight over — would it be eight
over two to the seventh or two to the fifth? Maybe to the
fifth? Well, because -

It wouldn’t be two to the fifth because some games would
have to go more than five games.

Well — well, what'’s the first one?

Than five slots. This only goes five slots, but then what
happens when it goes to six games?

Yeah. Are you doing that for seven?

For six.

Only — there’s a total of two ways they could win in four
games, right?

Yeah, it's two over two to the fourth.

Why is it two to the fourth?

Because that's the total, like — two to the fourth will give you
the total possibilities of four things —

All right.

You know what | mean? It has to be over — do you know
what I'm talking about or not?

Yeah, it's got to be over two to the fourth — four spaces.
The total possibilities of A, B — yeah, four spaces.

Yeah, all right. It makes sense.

That's what —

And then that'd be eight over two to the fifth, you think?
That's four, eight, that's sixteen.

And then eight over two to the fifth?

| guess.

Which would be -

Thirty-two.

What does eight over thirty- two reduce to?

There’'s more than thirty-two, though.

Four, four over sixteen? One over eight? That's one eight,
right?

But is there thirty-two possibilities in five games?

Yeah.

That's what I'm-- | think there’s more.

For how many games?

Five.

Hold on. What do you — you got eight?

How many possibilities?

Five spaces.

Total possibilities?

Thirty-two for five.

Well, it could be —

He —
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Yeah, it is thirty-two.

Brian -

‘Cause remember you do the blanks, like the five blanks?
Yeah. Where you just go two —

Two, two — you can put either A or B, A or B, A or B.
Yeah, well then, it's just two to the fifth.

Yeah. And for six it'd be —

And that'd be sixty-four. And then the last one would be a
hundred — over a hundred and twenty--eight?

Yeah but we gotta find the other things. You know what |
mean?

You can skim them out.

Yeah, how do you —

Five —-

How do you skim them out?

Like, you see how | skimmed these out?

Yeah.

You've got to have two B’s in this — just make sure that ~
Brian's doing them for six. How many did you get?

it's not going to be what they got, ‘cause | didn’t get thirty-
two for five.

No, we got eight for five.

No, no.

They got, they got eight for five. You got eight.

Eighteen, for six.

Total?

For six.

What about for five?

Eight.

Yeah, okay. We’'ll do the same thing for six.

Two for four. Eight for five. Uh, eighteen for six.

And seven — what's — wouldn’t this be like one twenty-eight
over one twenty-eight?

Excuse me?

Would that be one twenty-eight out of one twenty-eight?
One twenty-eight out of one twenty-eight?

‘Cause there's, there’s — a team has to win by seven games.
Like one hundred percent?

| know, but it's not saying, what's the chances, what's the —
what's the probability that a World Series will be won in
seven games, not that someone will win in the seventh
game.

No. Yeah. That —the World Series has to be won in the
seven games.
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That's not the question. It's, what's the chances that it will be
won in the seventh, notin —

The sixth.

Probable — well -

They’re saying, if it's won in seven games —

Yeah, but for six, wouldn't it be something like this?

See, | know what you're saying but it's — | don't think it's
being asked like that. It's like, of course —

Do you want me to write out possibilities for seven? This will
take —

No, it's saying, what's the possibility that's it's won —

This is going to take forever.

Let’s say you just take the seventh game. Obviously, that
would be the hundred percent.

Yeah, that was--

I’'m going to write that.

It's not saying there’s a probability that World Series is won
—is won in — you know, what's the probability that it's in one
of, you know, one of these four.

All possibilities -

You see, well | had thought of —

Are we doing it right, then, or not?

I'm going to write that.

Oh, well | thought it was.

They’re asking, will be won in seven games. And, obviously,
that's a hundred.

Yeah, but | —

How about this?

The probability has to be a hundred, though.

| know, what's the chance that it, that out of — | thcught that
all the games -

It — it will, it will.

No, 'm not saying it has to add up to a — seven has to be a
hundred.

| don't —

They're, they're not asking, like, what's the probability that
you win the World Series. What's the probability that it's in,
that it was won in the seventh game or the sixth game.

See | don't think that's what —

No, it's what's the probability it would of won in —

It's easy if you really just read it how it is.

it can’t be a hundred. Because then it can be won in four
games.

Well, yeah, what [inaudible].

No, no. I'm saying what [inaudible].
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You said if it reaches the seventh game, it's going to be won.
Yeah. That's obvious, but they're not asking that.

Can we factor this out [looks to T/R across the room]?

Yes?

We're not, uh, exactly sure what’s being asked here.
What's the confusion?

I mean, are you saying that, like, in seven games, are you
saying, what's the chances that someone will win it all in
seven games? Like, for the, the just D part. Or are you
saying —

Are you saying, if it gets to the seventh game, then it's an
obvious answer. You won in the seventh game.

Then, then it's a hundred percent.

No, but -

But you're asking, you're asking it the other way. You're
asking, out of all the chances —

Out, out of all the games, what's the probability it's won in
the seventh. Right. You interpreted it the way | did.

Yeah, that's what — that’s what | figured.

All right, so it's -

That way it all — you — it all adds up to, uh, it all adds up to
thirty-two.

It should add up to a hundred.

So, wait, wait. If eighteen out of sixty-four is right, then nine
thirty-two’s, eight thirty-two's and two thirty-two's, is nineteen
thirty-two'’s —

I'm not going to get that far.

Then, that means that that game will have to be won in ten —
in thirteen. That'll be — in seven, it's thirteen thirty--twos. If
we did everything else right. You know what I'm saying?
Yeah.

| don’t know if that’s right, but — are you going to write them
all out?

Just not all of them, but just like the ones that — you know
what | mean?

Yeah, | was looking at the two like that, you know how you're
looking at it there?

Yeah, | was trying to do something like that.

Yeah, but you got two. | mean —

It's all messed up.

You got here — it could be two, if these are different or one if
they're all the same. It's like two [inaudible].

And then you've got to minus something out because you
can't have — you know what | mean?

Yeah. Exactly. It's, | think it's, uh —
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How many do you have so far?

But you really don’t have two right here because you have
something like —-

Oh.

It's like you can have A or B, right?

Mm hm.

If you choose B —

| messed up so bad. Like, I'm so lost.

You can only have another B here and you don't have a
choice of two any more.

But, see, because it's so hard to organize them —

Yeah, | hear you. It's — but you could get either one. For
the next one it could be A or B, too.

Yeah.

And then for the next one, even if it is B, it could be A or B
again.

Yeah.

So right now, even ifitcouldbe B,B,Bor A, A, A -
That'’s right.

But the fourth one, it could be either one, unless one of
these two were all three.

Yeah. That's what | was trying to [inaudible].

That's the thing. When you get to the next one, | think
there’s so many different things that are pulling on this that it
doesn’t —

| think these are it.

How many do you have there?

Ten, and then there's the others, so it's twenty. You know
what | mean?

Well then we messed up somewhere if that's the one.
How come? It'd be twenty out of sixty--four.

Oh.

You know what | mean?

So it'd be ten thirty--two’s?

Guessing so far.

Then we're — then we still messed up somewhere. [t's got to
be thirteen, if we did everything eise right.

Thirteen out of what?

Thirty-two. Six, twenty-six.

How come?

If we did all the other ones right, they’re gonna equal up to
thirty-two thirty-two’s. So if [part] C is nine thirty-two's, like
they said — | don’t know if that's right, though — then, that's
gotta be thirteen.
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Oh. Well. | started by putting the two games together that
they would win.

Mm hm.

One, two, three, four.

Then you got four more.

Is that — and then — but | don’t know. You can't put B on the
last game, obviously.

Yes.

Got two — one, two, three. | already got it together, then -
that's it. [He and Jeff examine his list of strings.] Unless we
don't do the opposite — you know what | mean? The other
team winning?

What do you mean?

Like, you know, how we're doing —

Oh, yeah.

Like, there’s two out of sixteen; maybe just one out of
sixteen?

| hear you. Then that'd be what? Four out of thirty-two?
Right now this is coming to twenty out of sixty-four. So, ten -
It's still too short.

| am so lost.

We're down by three. We only have twenty-nine.

Are you doing the opposites?

Mm hm.

Is that for — how many games?

See, | got eighteen, but | don’t know if | have them all, | don't
know if | repeated some. I'm just so, like —

For seven?

Because B can’t and A can't be in the first four.

| had thirty for seven.

Onh.

Can | see that for one second? Because, you know, if you
look at something for long, you just —

That's what I've been thinking about.

Actually, | got thirty-two for seven.

How many possibilities are there for that? Because all | did
was that. Sixteen.

So then, you're saying there's double this total because you
could do the opposites of each?

Should've got thir — should’'ve got thirty, Bri.

See, | don’t know if we should do the opposite.

Brian —

What?

You should have got thirty, | think.
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No. It's, it's what's the probability that the World Series will
be won in a certain game.

See, | would have, if | double mine —

There’s like — when you add these up, what'’s six out of — six
and five, that's eleven. That's sixteen. If this comes to be
five out of sixteen, then you know it's right. You know what |
mean?

Oh yeah, you went — oh, | didn't even realize. See — wait.
But how come | had eighteen sixty-fours, too?

Out of where?

On the eight thirty-two'’s, uh —

What did you guys do while | was doing this?

Was it five-sixteenths?

Well, that's weird, because | had — eighteen —

What were you guys doing while | was doing this?

Um, nothing much.

Uh, did you see doubles?

| really didn't look yet.

| didn't — | have [inaudible] from there. | didn't do it for, like,
B’s winning. | only did it for A’s winning.

It's hard to read in this kind of set up, you know what I'm
saying? Do you see doubles in here?

[Looking at Romina’s paper] Is that a seven?

Yeah.

With A winning.

Did you just randomly write them or did you do them in some
order?

| started in some order, then | —it's hard, though, because
you're just like — | don't know.

The only way | can think of, is do it again and see if you get
the same amount. [Hands paper back to Romina.] You know
what | mean?

Thanks, Ank.

How sweet.

Do it again.

Or, like, compare with Brian. See if you got the same
amount.

No, we didn't.

That was [inaudible].

Did he have more or less?

He has less than | do. But see, like, | didn't switch them to
do the other.

Then I'll do it now.

But | think his is, like, an organized — but | didn’t have, like,
two B's to begin with.
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What?

Two B’s don't start over here.

What do you mean two B's?

They could not have like B, B, A, B, A, A.

Like the B - B, itd be two B —

So wait, what'd you get for six? For [part] C?

| got them somewhere. | got them over here.

Oh. Give me a second.

The reason I've [inaudible]. | didn’t want to —

| only have sixty —

Where'd you get that from?

Yeah, that's what I’'m saying. If you do like all A wins and all
B wins -

| got ten and then the other half is —

All right, so six ~

Because A could still win it.

No, this is what | got. Start off with three — three to one team
Romina, let me see yours real fast.

Three to one team, three of another team winning — and out
of — for the first team winning — | just moved the first B over.
That's what | did.

Not only do | do that, | keep it one spot over.

Sixteen.

Okay, but this is like A winning, right?

Okay.

But couldn’t A win if you did —

Ten, fifteen, twenty — oh.

See like, if you went —

How many should have the —

B, B, like A, A, A -

B, A.

B, A, A, or something like that. Something, something’s still-
Eighteen? If this is included. | don’t know.

Yeah, that is. Eighteen.

Eighteen.

| don’t know why | did that.

Are you sure that’s it?

No, I'm not at all. Because | couldn’t do it, like, organized.
Hold on. I'll try.

Well, that explains it.

Because A has to win the last game, or seven.

Looks organized. Oh boy, she’s on the ball.

| know what you're saying.
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Yeah, like do it just from one team winning. You can always
double it after that.

Like four.

Do you have more now?

Hm?

Do you have more?

| only got seven so far.

| only got five extras when | did it. Nine, ten, eleven, twelve,
thirteen, fourteen, and then —

Five extras and how many do you have? Eighteen?

| got forty-two.

| mean, how many do you have just on the side of that?
Twenty-one. What do you got?

| only got eighteen, but | — | know I'm doing it wrong.

This is like a second-grade technique.

| couldn’t do it, dude.

Hm.

Did you do that whole, uh, seven games, exponent thing for
seven games? Did you come up with any number for seven
games, like total number of possibilities?

One twenty-eight.

That's the total number of, of —

Then I'm —

Of seven there could be. But that includes A seven times
which would never happen. Well, actually, it's one twenty-
eight minus four, minus five, minus six.

If they — the bottom number [inaudible].

Exactly.

They do two n.

So, yeah — you know, we could do this. Ankur —

Hm [still writing strings and checking lists]?

There'’s a hundred twenty-eight possibilities. You subtract
the possibilities from four games. You subtract, then, the
possibilities from five games, then the possibilities from six
games, and that leaves you with the only ones that are left.
Yeah, | know, but —

So what is —

The only way that we could prove that this, this holds true,
you know what | mean? | could of told — remember we —
didn’t we say it's going to be five out of —

Yeah, but what I'm — but, all right, how many games do, how
many do, can you win in four games? How many
possibilities did you get? Two?

| got eighteen, too.
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All right. We’'ll see if that checks out that way. And then —
how many total games did we have in five? Sixteen?

There it is. Four —

Ankur, how many different games are there in five? To win —
Yes?

in five?

Yeah, because | really don't think that we're going to get it
[inaudible].

It's All right. Hold on, just give me a second.

Thirty-six and one twenty-eight’s, uh — it's sixty-four.
[Inaudible] know better.

Even though if you do this, that’s [inaudilbe].

Maybe.

This — uh -

It's kind of like the [inaudible].

What'd you say, now?

Would you do, like, a half by a total number [inaudible]?
How many games do you have total, of five that equal one?
Eight.

Or — so — total eight.

Yeah.

And then in, uh, six?

Six, | got twenty.

Twenty?

Uh huh.

You feel like each time you move up, like, every time they go
to five games they eliminate like most of the possibilities.
And then -

This is kind of like the, um, the craps problem because | was
looking at the first game, you know, he has a one in sixteen
chance of winning, one in sixteen chance of losing —

Mm hm.

And the rest is going on to the next one.

Is going on to the next one, yeah.

Remember doing that? And he just started making branches
out and branches out.

Mm hm.

Do you remember how he ended that one?

Does anyone have their notebook in here?

Yeah, | didn't take notes.

| didn’t take notes, so —

I'm just so lost. Like, | completely messed this up [her
listing].

Those are problem — possibilities, though.



707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751

Romina:

Jeff:

Romina:

Jeff:
Ankur:
Brian:
Ankur:
Brian:

Romina:

Brian:
Ankur;
Brian:

Romina:

Ankur;
Brian:

Romina:

Jeff:
Ankur:
Jeff:
Ankur:
Brian:
Ankur:
Jeff:

Romina:

Ankur;

Brian:

Ankur:

Brian:
Ankur:

Romina:

Brian:

Romina:

Ankur:
Brian:
Ankur:
Brian:

Romina:

Brian:
Ankur:

179

| — do you want me to gc through some of mine to see if we
have them? You did the same. You went in the same pattern
I did.

Ankur, do you see what I'm saying, though, with that?

You did. And then you moved the B over and then you
moved the other B over.

That these numbers are really odd.

Brian, did you get eighteen?

For six.

For six?

For the six games.

He has twenty-one for seven.

Actually —

Total like, like —

Forty-two.

Yeah.

Forty-two?

Forty-two for game seven.

For, for A and B. Like A winning and B winning.

See, because I'm just saying that —

Are you sure none of them are like —

| think it's a high number [inaudible].

Throw them down [his list of strings].

What?

Throw them down.

Gee.

I just completely lost myself here.

This is the, this is the sixteen. This is the four, oh, no, | mean
the sixth.

The long one is seven, the one above that is six. The shorter
one’s five and the one above that’s four. The whole thing on
the bottom, even though the two were separated —

They're part of — oh, you wrote them both ways.

It's getting blurry after a while.

Well, you got eight —

| had — would you think that for four games it'd be like this?
That's what | would think.

Okay.

You got eighteen for six, Bri.

That's what | said.

Oh. And | got twenty.

Maybe there’s one | forgot.

Where did he take this —

All | got to do is find one.

Yeah, | know what you mean.
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And then the opposite for it, so —

Mike, you know how you were saying for that craps problem,
we can't — but how do you branch off the first one?

|, 1 don’t know. | left that idea a long time ago.

[Inaudible] a half an hour. | don’t know. Maybe you ought to
throw us in some direction here.

I think this is the direction.

Yeah. {To T/R] You want to throw us in some direction here?
[Inaudible].

We’'re all coming up with relatively close numbers. Like,
Ankur’'s getting twenty for six.

[To Brian] | got the two that you missed.

What?

| got the two that he missed.

Oh, so you got twenty for that now, so if it's all right —
[Inaudible] do anything without that.

Wait, Ankur what are you doing? I, | don't —

However you got twenty, do that for seven games.

What? All right.

Ank, what are you doing down there?

Just finding the two that Brian missed and | found them.

| know, but, like, how did you get twenty? Like, did you write
them all out?

| wrote them out.

Oh, you did?

This is, uh —

| wrote out ten, and then the other ten would be the other
half, like he said.

it'd be the only thing [inaudible], Ankur, except there's a
hundred and twenty-eight, twenty-eight total things for — you
know. You figure that if you subtract all these, then you’'d get
the answer.

Yeah.

You'd get the last one. But you get like, um, ninety —

It should be forty out of one twenty-eight, | think.

No. But I'm not even saying like that. I'm saying that we
subtract all the —

And - all the — other possibilities.

You have twenty-eight here, so you'd subtract two because
of the four games. There’s two that would cancel out, like —
What do you mean?

And then —

You'd subtract eight.

Eight. Ten — no, then eight, twenty —

Twenty.
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Those aren’t the best [inaudible].

Thirteen.

They can'’t be factors in the seventh game.

That's what I'm thinking.

Well that's why they’re not — that's why you subtract them.
That’s why you subtract them. Yeah.

But then you get like a number like ninety-six.

Out of what? One twenty-eight?

Out of what?

I'm not sure.

Because — that sounds right, though, because you've got
higher odds of winning in seven games. So find the total and
then subtract —

All right, wait, wait — it's — the first one’s two over thirty-two
and eight out of thirty-two and —

Yeah, but we — wouldn’t you just take half of them, too?
Because one team’'s going to win, because we got
combinations in both teams. So we could just take that
team. You know, like, | could be —

The only — that's what | was saying, like, only one team.
And to the [inaudible] — that’'s the total number, but it's one
team that’s going to be winning. So it's one--half.

See, the other thing is that if this is the case, the first three
games with, uh, [part] C being twenty out of thirty-two — is
that what [part] C is, Ankur?

Um -

Oris it ten?

Twenty out of sixty-four. It's like —

Ten out of thirty-two.

You know what | mean. Yeah.

One — twenty out of sixty-four for six?

How did we do that? What was the probability of sixty-four
coming before seven?

How'd you get sixty-four?

Sixty-four total, two to the sixth.

Jeff?

What?

How did we do that probability with six?

For four — for four, five and six?

Just six.

Oh, | don’t know.

How did we do that thing — you know, like, how it's the
probability of a six coming up before a seven.

Because it's fifty-fifty.

Yeah, that's how you do it.
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Mm hm.

I, | don’t know.

You know what I'm saying?

That was, like, yesterday.

[Laughs] | don’t remember.

You checking those answers good?

That's what I'm doing.

Mine is not — | don’t mind. Which one are you doing, Ank,
seven?

Mm hm.

I know it's important to get more —

Yeah - like during the physics test, my hand was, like, blue.
Like, | was like all nervous and | was just, like, killing myself.
Do you know what to do?

Hm? Oh. Okay. I'm so lost.

Oh, there’s got to be a way to use the whole fraction thing
without even having to get involved in the stuff we're doing.
So how many total are there? Both teams winning.

Let's look — can you do that, like, two at the end? You had to
take things out because, like, because you know we had
combinations where the first two letters would be A and that
wouldn’'t be a seven, that'd be a fifth.

| thought we had [inaudible].

What?

| thought we had [inaudible].

Yeah, hold on, hold on. It's crazy.

| think we're missing something really big.

Are we missing something?

Are we missing something?

We always think we're missing something.

What - oh [inaudible] miss something we're not getting here.
We might have it. We're just checking it. You never know.
Did you find more on his?

No matter how many you find, they’re going to ask you why.
Yeah, we can't prove just one combination.

| know. No matter how many you find.

Is that — is that like the — do we know out of how many? Did
you guys figure that part out?

I don’t know. [Inaudible] It's — it's only ten for six games?
Ten thirty-two?

That would {inaudible]. The twelve out of thirty-two.

Huh?

Twelve out of thirty-two?

| don’t know.

Oh.
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See, if it was, uh — this sixty-four, | reduced to — what's that?
Just [inaudible] them up and reduced them.

How’'d you get ten-thirteenths? I'm just asking. | don’t know
what you guys were doing over here. | [inaudible}].

| got ten because it was five-sixteenths that Ankur had, so it
was ten and thirty-two and if that’s ten, that's eight and that's
two and that's —

That would have been nice, two, eight, ten.

Yeah, well, say that is the case with twenty. That makes that
twelve out of thirty-two. It's got to be the only ones left.

[To Ankur] Did you find more?

| don’t know. 'm not done yet. Stop it.

Do you want me to check ‘em for you?

No, I'll do it.

[Inaudible] winner or loser is, your chance of winning in three
games. We did this stuff.

We did? This?

Huh?

And does it change it from [inaudible].

What?

You know, who wins the first game, does that change
everything?

That doesn’t sound good [reference to noise in haliway].
How many do you got left?

Like four.

Did you check it? Are you taking this home?

No, because he'’s got four and I've got three. 'm trying to
find which one.

God bless Ankur. | just don’t have the patience to do it now.
Look, got it doubled now.

Oh, you found one?

Yeah, it's near the end.

Did you find one?

It's right there.

Yeah, it is one. How many more does he have than you?
No, we both have, three and three.

| have no clue.

It's something [inaudible], Romina. Four, five, six, seven,
eight, nine, ten.

What do you recommend?

Twenty. It is right. Forty out of one twenty-eight. Then the
whole thing adds up to one.

Do they match?

They match.

Wait, forty out of one twenty-eight?
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Yeah, it works.

Wait, twelve is — six — twenty-four —

Just add those — if you add up all of those, it'll equal one.
Forty —

Hold on. What did you —

Forty out of one twenty-eight will reduce to twenty out of
sixty-four, reduces to five-sixteenths.

What'd you do? |, | can't see.

See — wait, wait, wait. That doesn’t equal up, then.

Yeabh, it does.

You got two, and four —

Mm hm.

That's six, and ten, sixteen.

Sixteen out of sixteen.

Yeah, you're right. But what — that's the same [referring to
the probabilities of a series ending in six and seven games]?
| guess. It turned out to be the same. ‘Cause this was out,
‘cause it was out of sixty-four.

Because you had - that one was two-sixteenths?

Yeah. All A's or all B's.

All right, that was two-sixteenths. You see, | had it as two
thirty-two's. Yeah, you're right. Two-sixteenths, in that case,
it's four thirty-two’s.

You had two thirty-two’s the whole time? That's why you
were coming up with, like, ninety-six or whatever, probably.
Yeah. And then | had ten — well, | said — in the beginning, |
was saying that it was ten thirty-two’s, just as — well, | was
saying it was like twelve.

[To Michael] You're doing binary?

I'm doing the same thing as you. It's just that I'm not using
A’s and B's.

Down here, what'd you do?

Binary numbers.

How many did you win in five games? Eight?

He checked that and then he just said, all right, well, that's
ten because that's —

Out of thirty-two? Is that it?

Yeah.

Ten out of thirty-two. This one’s ten. What'd you get for the
one above?

He got twenty-one, but he had a double, so it's twenty, and
then when you do the other side, it's another twenty, so it's
forty.

And now, what — what is it for six games? Is it the same
thing?
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Yeah.

it's twenty out of sixty-four.

And for five games?

it's — four-sixteenths.

It's eight out of thirty-two, or four-sixteenths.

So, reduce that —

Yeah, you could even reduce them again and do all eighths,
couldn’'t we?

Mm hm.

We could do, uh — no, you couldn't.

Why are [parts] C and D the same?

Oh, no, you couldn't.

How did you guys get those numbers [for parts C and D]?
Five-sixteenths?

Yeabh, it's five-sixteenths.

How'd you guys get — did you guys just guess ‘em or what?
Well, five-sixteenths —

That equals - fifteen —

This one was supposed to be two.

Yeah, [inaudibie].

[Inaudible] five-sixteenths. What about four sixteenths or
something?

Both. Six [game series] and seven [game series]).

Six and seven.

They're both the same thing.

How did you guys get that? I'm just curious.

Once you got a possibility of six —

{Inaudible] the possibilities —

Once you finish getting six, then we just went, five — ten,
eight, two —

Oh, okay, so —

Like, the top number is, like, the games that you can win —
like, the ways that you can win — and the bottom number is
the total possibilities for that number.

Two and [inaudible].

| put two sixteenths.

Exactly.

Wait, Ankur. Of course not —

That's five-sixteenths, like —

The first one’s not two out of sixteen.

Why not?

So - now, why is it two-sixteenths?

‘Cause, like, there's —

Isn’t it supposed to be, like, one-sixteenth?

[Inaudible] the one sixteenth. Why wouldn't it be?
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Why — why is it two-sixteenths?

Because it's four numbers, right?

Mm hm.

There's only two ways that you can win, all A’'s or all B's.
Mm hm.

And then, the total way — total possibilities of four numbers
for either — this could be A or B, A or B, or A or B.

All right.

Two times two times two times two. Two to the fourth is —
two-sixteenths.

All right.

Two for the sixteen and then you get the total.

All right.

| hope we can discuss it.

| don’t know how to explain it.

We just, we just —

Well, we can explain it — we explain up to six.

We went through the method with it.

Yeah.

But then we’ll be — then we can'’t prove that — we have all the
possibilities, you know what | mean?

Right.

Um -

We should — uh, [to T/R] you want to talk?

[Inaudible].

Do you want to come and talk to us?

Um, do all of you agree? Some people are [inaudible] each
other too.

I'm convinced.

Yeah, I'm — | asked. They told me. | understand.

Now they’re going to ask you.

No, that [inaudible] How we going to prove that?

Jeff.

Why — how do you have all the possibilities?

Say Brian.

And I'm starting to ask Brian and Mike.

Who do you think they’ll ask first? Brian and Mike.

How did you — how'd you get the bottom denominator?
Oh. Romina, they’re not going to ask me anything - |
guarantee you that.

Everybody get in here. Group discussion.

How’'d you get the bottom number? How'd you get the
denominator, because | didn’t understand it.

It's like this: one, two, three, four. You got a chance of two
for this, two for this, two for this and two for this.
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No, | did that too, but | just thought —

Two for this, two for this, two for this and then you multiply
them together, then the two to the n thing —

Mm hm.

So then, only two out of those entire ones can win. So that's
two- sixteenths.

Can | say something?

That's the first one.

Yeah, | understood, | understood that, but how’d you get the
same one [inaudible].

Then we just reduced terms.

Okay.

Jeff, do you want to go to the blackboard and show me?

All right.

And we’'re all going to ask questions, aren’t we, Brian?

Yes, we are.

Romina, we’re going to ask —

I'm ready to tear him apart.

Yeah, that'd be cool, huh? All right, what we did is we took,
uh — [draws four horizontal lines on board]. All right, so —
For the first one, out of four games, you could have — this
could be, um, an A or a B. That could be an A or a B and,
you know, so on. So, basically what we did was this: that
could be two possibilities, that could be two possibilities, that
could be two and that could be two. And that was like when
— we went back to the old days and it was like, two to the n.
And then, four. So two times two, times two, times two, and
that’'s how we got to sixteen. And that would be the bottom
number. And then in order to win in four games, these have
to either be all A’s or all B’s, so we got two out of sixteen for
winning in four games, which is the probability of winning in
four games. Does that make sense?

| think so.

Well, we all agree.

Brian, does that make sense?

Yeah.

Yeah.

Questions? Alice?

You all okay with this?

That makes sense to me. | wonder if — did, did all the others
of you come up with the same thing?

[inaudibie]

Yeah that's —

In the same way?

Same way —
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I don't think we went in the same way.

Just little bits of information from everybody helped create
the answer.

Yeah.

But some of you didn’t write numbers like you did.

The numbers are right here.

| see strings of A’'s and B’s.

Well, these just show, like, like, what can happen.

The first one, they had to win them straight, so we couldn't
really —

Couldn’t put them into numbers.

Okay. And Michael, did you get [inaudible]?

Um -

What did you do, Michael?

Something else. | don’'t know, I'm still trying to — you see,
they have something that works for that first one, but does it
work for every —

[inaudible] Do you want to go on that?

Do you buy that one, Michael?

That was the first one, so for the first one, it's two-sixteenths.
All right, for the next one, we're going to do the same
situation, but this will be two to the fifth, so it's gonna be out
of thirty-two, and thirty-two is the bottom number. And then
for — | think, for these we were just kind of — we went through
‘em. We were — that's why there’s strings of A’s and B’s on
everyone's paper. And in order to get these, we went
through all the possibilities where there was only — there was
five, five different, five places, and A or B was in four of
them. And we went through all of them and that’'s how we
got that. And then we ended up with, um, eight of thirty-two
for that. Now, that’'s not too convincing ‘cause we just went
through ‘em, but we went through all the ones that were out
of five with four A’s and so we got that. | don’t think we have
a really concrete mathematical backing for that.

Is that right? You don’t have a very concrete mathematical
backing?

I don’t think we ever have a concrete mathematical backing
for anything.

Like, we can — we can convince ourselves that we did it.
How is — how is —

But | don't think we can —

How did you convince yourselves?

Just by how we -

We looked at all these.
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Like, how we wrote out the pos — like, just the possibilities of
- not all the possible —

Yeah.

And they all add up right.

Just the ones that would allow you to win.

So - s0, you tried to write the strings of the wins?

Mm hm.

Okay. In five?

All right. So once we did that, we did the same thing for six,
too. Six times - it, it would be out of sixty-four.

We got twenty out of sixty-four.

And, and then we got twenty out of that.

And then -

And like -

Before we did seven, we —

We counted all of them up and —

We added them up, the two [for four games], five [game
result] and six [game result], and then seven should have
been the remainder.

Of them.

And so — and -

If they're all right.

What if they’re not?

Then it's wrong.

But then -

So, you didn't actually compute seven?

No, but then we did compute seven and it matched.

Oh, you did.

Yeah.

So, that was a double-check.

Mm hm.

How do you know you're not double-counting?

[inaudible]

[inaudible]

We individually worked through them.

How do you know you're not missing any?
That's the big question.

Mm hm.

That's why we're kind of —

From the information we were given, it seems like we have
them all.

Okay. Is there a way of coming up with a representation or a
way of writing it, so that you could persuade somebody else
that you really do have them all, and they don't just believe
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you that, “I sort of went through them and it looks like | have
them all”?

Do an equation or —

Yeah, | mean, | think that’'s what we didn’t know.

Listen to this [showing his paper to Ankur] You have — well,
let's go to the fourth one from each one [fourth coefficient in
rows 3 - 6]. One team has one and the other team also has
one, so that's two. The second one, you get double that and
get an eight. A twenty —

Mm hm.

And —

Ten and ten, and then the —

What'd you get for the seven games?

Same thing as -

Forty.

Twenty.

Yeah, it's twenty.

So, obviously, you have some kind of connection with the
[makes a triangle with his hands].

Yeah, | know.

They - they did the triangle?

You want to show us up there what you're doing, Michael,
please?

| don’t know what type of connection this displays, but-
Well, put it up and show us —

The ones that are crossed out?

Yeah.

Michael you always say you don’t know how to explain it, but
when you're done, | do understand what you're saying.

All right. You're all familiar with this [writes the first rows of
Pascal’s Triangle on board].

Yeah, this is how you — this is how you prove that we didn't
miss any.

Oh, okay.

| don't know how to prove it. I'm actually just saying that--
Actually, it does because you did it — watch.

All right. Ankur's going to prove what you have.

Oh, gee.

Because you have, you actually taught us this one day.
One, right [writing on board]}?

You give me more credit than | deserve.

I'm going to run out of room

Five.

Five.
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All right, um, | just found, like, if you take the fourth number
in each one [circles these entries]-- that way, if you double
each number, ‘cause you have two teams, you can get the
possibilities of four games. Four games, um, equals two,
right? You got eight, twenty and forty, like they said.

It makes sense. It makes sense from what you said that one
time.

| don’t know — | don’t know if you, she, she, she — we found
a connection between binary numbers and this. [To T/R]
You remember that, right?

Help me remember.

Remember we found a connection between the binary
numbers, you know, and then this triangle?

Mm hm.

| don’t know how I'm going to explain it.

If you show me —

It's just like binary numbers ‘cause you're just writing A’s and
B's, ones and zeros, so, like — all right.

Exactly.

So - I'm just going to just tell you — like, | don’'t want to, to
explain it because it will take too long. This is — if you have,
um, bin - like four places that, um, yeah, four places, it
would be one out of those sixteen —

Yeah.

One out of those sixteen, that has alil zeros — nothing, all
right? This is the three. There will be three of them that have
two, three of them that have —

Two.

Three of them have one.

Three. There’s three.

All right.

Three of them that have two and one of them will have
three. Um, now when you go to the next step, those, uh, that
last — those last — those three games that they won — The
first three games, if they win that, that'll be like, those three
possibilities without — would be — if they win the next game
or those three — if they win — Uh, | don’t know how to
explain it. Uh, on the third game — | don’t know. | —| have
trouble explaining things. | don’t even know what I'm trying to
do now.

You’re — you're doing fine.

But, um - Do you guys see anything?

Well, obviously, there’s something going on with the one,
four, ten and twenty.

Well, | missed you.
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Yeah, there's obviously something going on.

I mean, that's not — they wouldn’t be like that. And | guess
you were gonna say if it was out of eight games, it would be
thirty-five? The probability would be thirty-five out of —

| think [inaudible].

Do you know what I'm saying?

Yeah.

It would be one, seven [writing next row of triangle] —

You just add the fifteen and the twenty, and you get thirty-
five.

So, | mean, there's gotta be something there, because it
wouldn'’t all —

No, it wouldn’t be — it would be thirty-five, doubled.

Yeah, seventy.

That’s what it would be. Yeah.

Right.

Thirty-five from one team.

Eighty, seventy. But it only goes — but the limits of the
problem are to win four out of seven, not four out of eight.
Oh yeah, | know. What I'm saying all along.

Okay. Um, don’t go away Michael.

| won't.

Because one of the other questions | wanted to ask is that
Michael showed me something last time, when we talked
ourselves, that | guess you all didn’t hear and | wasn’t sure
how much of it he was going to share with this. And | guess
a little bit of it | connect to from what you talked about the
last time. But — but what you explained to me, Michael, |
remember the last time, is — you see that addition of ten, you
know, the six and four?

Yeah. No, no. Why do you add them together? Then why is—
Or the twenty. Why you add them together and you had an
explanation —

Yeah.

And you were using pizzas to explain it to me. Any of you
ever heard this before?

Yes.

You were talking about toppings on pizzas.

Oh yeah, | remember that.

Is that right?

Why are they adding on —

And so, um, you took a road there —

Yeah, uh —

[To Jeff, who has to leave] I'll see you next week.

Yes. I'm very sorry.
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At twelve.

Twelve o'clock.

We’'re on at twelve o’'clock.

Uh, twelve. We’'ll have one.

All right.

Good luck.

Good luck in your game.

Thank you very much.

All right. Um -

Do you remember?

Yeah, | remember. Right. You have, what? Three toppings
and this one has four?

Okay, which one is this?

Three toppings.

If you're thinking —

[Pointing to the row with entries 1 3 3 1] This is like a three-
topping pizza. There will be one with, uh —

Plain?

Plain.

Plain, right? Three with just two toppings, three with, uh, just
one topping, three with just two and one with all toppings.
And when you have that one pizza, what — if you don’t add
on a — a topping, it'll still stay in that zero place. But then you
add, you add, a mush - if you do add a topping, that — those
ones will become into four different pizza pies.

Show me the one and the three giving you the four, in terms
of pizzas. Can you tell me that?

All right. Hold on. I'm trying.

Sure. Just tell me that in pizza toppings.

In pizza toppings —

How one plus three equals four.

I'm trying to think — | — I had it. Last time [ talked to you, |
had, had it so good.

Why don’t you just roll the tape?

Yeah, you got it on tape.

Well, why don’t you help him figure it out? Yeah. Let's —
let's go back and — and think of what that means. Can you
show me - can you show the one and the three being a four,
so everyone knows what we’re focusing on, Michael?

What — what are you talking about?

How the —

Draw the lines. Okay. Now, why — I'm asking you why that
works, with pizzas.

All right. You're going to add a topping to every single pizza
on there, right? There's going to be twice as many pizzas.
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But these three pizzas - three of them got a topping, went
there, and three of them didn’t, went there. One of them had
a topping, right there, and one of them didn’t, went there.
‘Cause these three pizzas are going to turn into six pizzas. —
Now | got it, right? And three of them, which had three
toppings and gained another one, are in the next category.
They moved a step up. These guys stayed in the same
place ‘cause they didn't get one.

[inaudible]

That’s why they had —

Mm hm.

Did | get that, like the last time?

| don’t know. Did they — Brian doesn’t understand.

| grasped it. Yeah.

This pizza —

Can you tell it to me, then, with some toppings? Make up
some toppings and see what it says.

All right, you got, um - cheese pizza, no, plain pizza and you
got a pizza with mushrooms. You're going to add a topping —
is that right? You have three toppings in this one [row of
entries 1 3 3 1]. You have, uh, you can have one plain, one
with peppers and mushrooms and sausage. And then you’'re
going to add another topping — | don’t know, more cheese?
Uh, you're gonna — you're either gonna add more cheese to,
to one of them, either — you're going to - when you add
another topping — you're gonna, like — the possibilities are
going to double because some of them you’re going to add,
you're going to add cheese to them, and some of them
you're not. Like, you're going to have this one pizza, it's
plain. The one that's not going to get another topping is
gonna go here. The one that's going to get the cheese is
going to go here. And three of these which only had the
mushrooms, three are going to get cheese. They’'re going to
go here.

Wait a minute. Is cheese the plain?

Cheese — well, | think —

Extra cheese.

Extra cheese. Anchovies. Whatever you want.

That helps a lot.

These with the mushrooms, if they get anchovies, they're
gonna be three different, three different pizzas with two
toppings. They're gonna go here. If they don't, they're still
going to be three different pizzas —

Mm hm.
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That have one topping. So, do you understand? Like, um,
when you add - . When you add a topping or whatever, uh,
this many is gonna - is like — if you think of it as steps, like
one, two — this one’s going to, like, move up a step — ‘cause
it's —

[inaudible]

Either gonna get one or not, all right? So there's twice as
many possibilities now. And three of them will have, and
three then will not have, that extra one.

Does that make sense?

Yeah, we understood this.

You got something, you move up one.

I — 1 don’t know if that makes sense.

If you don’t, you join with the one of those over there.

| can’t explain it any other way.

Could you say that again, Brian? One more time. If you've
got something —

If you move up —

If you get something, you move up, and if you don’t, then
you just join the other one.

If you got something you go on.

You join in.

You stay - you stay —

Is that's what you're trying to say?

Yeah, | — but then —

You could have helped him out there, Brian.

That wouldn't have done anything.

Now with the — with the one, three, three, one

[entries 1 3 3 1], that circled one is, um, | guess you win
those three games in a row. There’s only one possibility.
Now, your next time you either win a game or you don't. And
that's how it goes with that, you know?

So, that's the two possibilities there?

That — the one would be —

One -

You know what I'm saying, like to — in order to — how many
is up there? One plus three —

Eight.

Eight up there? What was our probability? Two out of
sixteen. All right.

And that's one out of eight.

Yeah, it's one out of eight. You have a — you have a one out
of eight possibility of, uh, winning three in a row. And then —
the next game, there's a fifty-fifty — All right, you would either
win, or you can go to that four category. I'm saying, like, the
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probability of, uh, | guess getting — of winning, would, would
have to — you — you have to count the number before it.
Like, winning, uh, three — let's see. It's confusing.

Uh, huh. Right.

| — | know what it means in my — | can see it in my head.

| — | can — someone want to help Michael out? Do you know
what he’s saying here? He’s trying to summarize this. He's
sort of suggesting, gosh, if you follow sort of that path you
can get those probabilities pretty fast, right?

Mm hm.

Kind of handy on tests, the SAT or —

Do they ask this on the SAT?

That's a good question, is that going to —

Forget it.

The advanced math one —

Mike, that circled one is?

Is the — all right, is the, uh —

Is the - in the four games, that's winning all four.

Let's say in — in the games — no, no that’s just three games.
All right. Your probability of winning three times in three
games. The first one you have a one out of eight chance
losing all three.

So that’s the one, three, three, one there?

And the second one, you have three possibilities of winning
one: you could win it the first time, the second time or the
third time. Uh, the third one would be winning twice.

Okay.

The first one, you — you can understand. And there's only
one other, one way to win three times.

Okay, there's one way to win —

Now, if you win those three games — uh —

If you go to the, if you went to the right, what would that
indicate?

If you went to the right —

Then you won.

No, you see that — that wouldn’t —

No, if you —

Don’t think of going over there like going on to the next
game, ‘cause, ‘cause, um, the — you know, the one and the
four, that'd be like you lost, then, ‘cause you stayed in the
same place, but it's not. It’s like you won those three games
and now you have a - like, you have a fifty-fifty chance of
winning the next one — which might be why we double it. |
don’t know.
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Actually, | was going to say, like, that one represents the,
like, winning three games in a row, or like three A's.

That's the probability.

Okay.

And then, if you go to the right, that’s like getting another A,
and there’s only one way to get four A’'s. If you go to the left
that's like getting a B, and that'’s like three A's and a B, and
there’s four different ways you can write that.

Now, you said, Michael, that you have a fifty-fifty chance —
| don’t think that has anything to do with it, though. | don't
know if it does.

Well, that's an interesting question. Is that an assumption in
this problem?

Yeah.

Does all this work if this one team has a higher chance of
winning than the other?

If one team is better than the other.

Yeah, then they have a —

You said it twice and you sort of — you said it aimost as if,
well, if you have a fifty--fifty chance, either the other team
could win or the other.

Of winning. | mean if, if —

Are you retracting that? Because you did say that.

If one team is better than the other, then probably the thing
[Pascal's Triangle] wouldn’t even matter.

So this may not work if one team is better than the other.
Probably not.



