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1. Editorial

That’s incredible! This is the issue number 3, and the number of the sent copies is a prime, not pair, number!

This is not all, as you can see from the signs, there’s another torturer! Until now he hasn’t done much, but he promised he would work harder.

He starts out with a literary-mathematical problem: his name is Piero and it looks clear, but which mathematician is hidden in his surname? No, he’s not Russian. Who finds it, wins a mention in the editorial (that is something, you must admit). However, if you can prove the thesis he is famous for, you can be automatically be Field Prize candidates (which is Nobel Prize for mathematicians; by the way, do you know why there’s no Nobel for math? I’ll tell you next time)… I should shut up, otherwise it’s too easy!

You will also notice that the title is changed now that we are two; I tried to keep the puns of the original version. Is it a record, change name after two issues? Anyway this title can be used for 1, 2, “n” collaborators, being “n” any number.

Rudy D'Alembert

Piotr R. Silverbrahms
Post Scriptum

Here is the serious part...

Few answers, this time… We would like to make it clear that answers don’t have to be clean and complete, but considerations, analysis, changes expansions, reductions, are welcomed… If you don’t start to write more we’ll close the pamphlet (or we make it bimonthly).

2. Nirvana Jones: Logicland parchments

...Did I ever tell you about my (luckily) ex-roommate when I was at University, Nirvana Jones? Instead of caring of innocuous maters as calculating plutonium atoms critical mass, he was really excited if he could start dangerous adventures as old handwritings translations or unused and old library corners explorations. Thank God he didn’t use to bring his work at home (as I did), so the only dust in our apartment was occasionally generated by radioactive fall-out from your humble narrator experiments, usually earlier announced by “Oooops”, animating common life.

(W. Pauli affirmed that the more a theoretical physic is skilled, the more he is clumsy with experimental tools; I would have been a great theoretical physic…)

Recently, Nirvana called me ("don't worry") to ask me some help ("OK, worry").

The problem concerned some strange parchments he could recently decode, but couldn’t absolutely manage to catch the meaning; the voice was the typical confused old one, but something in his tone was worrying me: he seemed to be almost serious. Some beer could, probably, drive away the seriousness; at the old pub “The enchanted pier” they probably forgot about us.

“...The parchments belong to long ago, and come from the lost land of Logicland; we found them in a expedition last summer, and finally they have been decoded; the problem is that they are uncompleted, or out of my understanding… But first I have to tell you what we know about Logicland matriarchy, few minutes will be enough: it was the first thing we could decode, cut into the Queen palace”

 “…There are some statements all Logicland inhabitants know:

1. All women, to get married, should pass an examination on Formal Logic, so each married Logicland woman is a perfect logician.

2. To the previous rule only the Queen is an exception, she doesn’t have to pass the examination.

3. All women blindly obey the Queen’s orders.

4. A gun shot fired anywhere in Logicland can be heard immediately in all the land.”

“…Is that all? Looks like that problems ‘nothing given find everything’ we solved at university”.

“Wait, when you listen to what the first parchment is saying you’ll think old problems were dripping data: probably it is from the major poet, mathematician, philosopher, inventor, bar owner in Logicland, Josephine”

“I like the place every second more…”

2.1 The first parchment

“During the happy age of Antonietta I reign, she was worried for Logicland husbands’ morality; she the Queen (“she the Queen… you’re translating like a dog” “Do you want to try?”) called all Logicland wives in the main square and spoke like this:

“There is at least one unfaithful husband in Logicland”

“All women know which husbands are unfaithful, they just don’t know if their own husband is faithful”

“Discussing your husband faithfulness with other women is forbidden”

“If you find your husband is unfaithful you should fire him at midnight the same day you discover it”.

“Thirty-nine peaceful nights followed; the night after the thirty-ninth, fires were heard in Logicland.

Antonietta I is remembered as ‘the Wise and Fair Queen’.”

“… So what?”

“It’s finished!”

“So we have the answer but not the question… Looks like a Douglas Adams book.”

“Wait, there is one more”.

2.2 The second parchment

“The queen who followed Antonietta I was Antonietta II (‘what a surprise’), and she also cared about Logicland husbands’ morality. So she sent a message to each wife in Logicland, with exactly the same words Antonietta I said, adding the ensurance that all Logicland wives were receiving the same message.

Antonietta II is remembered as ‘the Mad and Evil Queen’.”

“…it’s finished”

“How do you know it?”

“The pub is closing… Pathos is missing, so this is the end”.

Guys, now it’s your turn.

3. Solutions & notes

3.1 [001]

Luca sent some megabits big prove that it is a spiral; interesting, but he doesn’t say which kind of spiral it is.

Moreover he affirms he found a defect in Fran prove: 

Notes on the solution: there are two small mistakes. You define alfa=k*t then you set t=1 (arbitrarily). So you have cos(k-beta/2) where you sum an angle and an angular speed!!! And dimensions consistency? The prove is working anyway using alfa (and getting rid of the speed), or keeping the speed you should have used k*dt being dt small as needed. Second small problem, the dog distance from the center is defined as rho(t) = rho*M^t. You affirm it’s tending to zero, but if you don’t say that M<1, it is not sure, it can be constant or explode to infinity…

First: "t=1": OK, seconds, hours, minutes, centuries, Brahman years, femtoshed,… whatever you like: you just have to state it is a time measure…

Second: "M" is related to the cosmic constant: as we are (it is clearly set in the problem statements) in a world where gravitational interaction is only attractive (dogs are running one towards the other), the case M<1 is considered. If M>1 (when the dogs don’t like the others) the dogs run away. Can be interesting the psychology in the M=1 case…

3.1.1 Fe, fi, fo, fum, I smell the blood of an Englishman!

Luca strikes again!

As I requested not to make calculations, he wrote only “two small pages” (as he says) where he just uses Pitagora’s theorem, makes useful approximations, and neglects insignificant terms… Anyway he gets to the right solution. When I said “without calculations” I didn’t mean “without differential calculus”! I meant really with no operations! 

What surprises me is that nobody noticed that,  to simplify your life, I set there a “n=4”; that implies that the motions were (for all the chase) perpendicular to each other. 

Any time the dogs were on a square (which was getting smaller and smaller); so in each moment, B dog, followed by A dog, doesn’t have motions components that move it nearer or further to A dog (they’re mutually perpendicular). Then the distance to run is the same that would have been if B were still, which is the square dimension.

3.2 [002]

...Well, good good...

3.2.1 Happy birthday!

Well, this was easy…

Just to start the answer received at the coffee machine is wrong (I won’t tell you who gave it), that is “365/2!” (the exclamation point is a sign of despise, not a factorial). That is not only wrong, but he was so lazy he didn’t even calculate the division… let’s forgive him and give him honoris causa degree in ancient literature.

Let’s take it easy.

When I asked the birthday of the first person, the probability that the second person is bon the same day are, obviously, 1/365, so I have a loosing probability equal to 364/365.

Third person’s birthday, to loose, has to be whatever in 363 remaining ones (as I lost with the first two); thus the probability to loose with three people is: 

.

And so on: going on with the series, you can find (using Excel or Ghersi approximation method: sooner or later we should play with it…) the probability to loose is lowering quite fast; with 22 people you’ll find yourself with a condition of 0.49… already better than heads or tails.

I suggest you to verify it using Excel, tabulating the function: it’s incredible how the winning probability grows fast!

3.2.1.1 Visitors!

I wanted to tell you about me.

As some of you know, I have a child (Alberto) aged six and a half years; I recommend you to remind the “half”, he’s really serious on this point.

His last idea was to collect aliens included in the snacks boxes; they are in a series of eight, each of them is associated with a planet in the solar system (yes, the Hearth was not included… they were too ugly). The producer affirms (and we have no reason not to deny it) the aliens are uniformly distributed and (he’s not stupid) we will be all happy when the collection is completed.

Spontaneously two questions arise:

1. How many boxes do we need to buy to have a reasonably good probability (sufficient in average, let’s say excluding cosmic bad luck) to complete the collection?

2. Can you give me a Jupiterian in exchange of two Venusians?

3.2.2 Who’s paying for the beer?

Gentlemen, I consider your experimental approach extremely not serious...

Let’s start with a simple scheme: three people, a single line (linking “A” and “B”); the only effect of this line is to exchange “A” and “B”, leaving “C” unchanged: thus “a line between ‘A’ and ‘B’” is an operator which gives the following result: 


The first line is the system input, the second is the final situation. If you apply two operators one after the other you should reorder the first line of the second operator to make it equal to the second line of the first one (logically you should also appropriately reorder the second line of the second operator). It’s quite obvious that the possible operatrs are the ones listed below:

Code
Operator
Representation

"0"





Nothing changes

"1"





"A" and "B" are exchanged

"2"





"B" and "C" are exchanged

"3"





"A" and "C" are exchanged

"4"





"1" and "2"

"5"





"2" and "1"

...Is it clear enough? It’s logic that if you are applying sequentially two or more operators (alias you draw two or more horizontal lines) you have to reorder two columns of the second operators following the result of the first.

Let’s have a look at the characteristics of this nice game:

1. The neutral element exists

It’s the “0” element, which doesn’t change the situation

2. For each element there is another that, applied to the given one, gives as a result the neutral element

Every element is the inverse of itself: applying twice the same change you will have the initial situation.

3. Operator application is closed

Applying any sequence of lines, which means just making exchanges, you will get a result that can be achieved with a single operator, so a result that belongs to the set.

4. The operator is associative

If you apply first “A” and “B”, then “C”, it’s the same as calculating “B” and “C” and apply the result after “A”

Thus our system is a not commutative group. 

It’s quite easy to see that our group has two generators (i.e. “1” and “2”), that can generate all the other elements (yes “3” isn’t that simple… try with “1”+“2”+“1” or with “2”+“1”+“2”, then let me know).

If we use “1” and “2” as generators, the Cayley graph results: 




The best part of it is that, if you prefer, you can choose as generators “1” and “4”: from my algebra reminiscences, I remember you just have to prove that the new generators are generating the old ones (one base is generated from the other). “1” belongs to both bases, no problem; “2” = “1” + “4”. Q.E.D.

With these new generators the Cayley graph results:




I expect you are able to recognize it, without going to the pub… What is it?

3.2.3 Given the solution...

April Fool! The only necessary condition is that he climbs the mountain (and comes back). 

Let’s see first the prove sent by Giorgio; he meant to send me back my April Fool, and I think he succeeded… (not italic parts are mine, I couldn’t resist):

Let’s define as analysis interesting field the interval G=[A,B], where "A" is the monk starting time, both on the day he was going up and on the day he was descending, and "B" the latest arrival time. For our convenience let’s define "C" the other arrival time; let’s assign f(t) the function “up-going monk” and g(t) the function “down-going monk”.

Incidentally, we can outline two facts:

1. The two functions are overlapping, the calculation has to be considered ‘day modulus’
2. The two functions are continuous, as the monk doesn’t have discontinuities during his walk (we will not discuss if the Buddhist meditation, causing a transcendental enlightenment, can be seen or not as a discontinuity in our field of interest… The introduction places this out of our field of interest)

Without loosing generality (but gaining as excursionists?) we can define "B" as the arrival time on the top of the mountain and "C" as the arrival time at the monastery; if the mountain height is "M" and the monastery height (on the sea height) is "m", the co-image of our interest field will be E=[m,M], with f(A)=g(C)=m, f(B)=g(A)=M.

Clearly, being G a compact metric space, it is the same for E  (for the continuous function definition).

Thus g and f can get all the values included between the absolute maximum and absolute minimum (Giorgio doesn’t tell, but we can suppose f e g  to be monotone: the first not decreasing (f) and the second not increasing (g)).
Also g-f is continuous (as it is the difference between two continuous functions); for the side conditions , it has to be g(B)=f(A) e f(B)=g(A); then the difference function has a maximum M-m=g(A)-f(A) and a minimum 
m-M=g(B)-f(B) (the statement the monk is still in the monastery between times C and B and g(x,x>C)=m is implicit).

Now, it’s obvious that (leaving mystic aside) m-M, “ascending” the monk on the mountain, is less than zero, while M-m is greater than zero. Thus, applying the zeros lemma (Weierstrass theorem), there has to be at least a point x where f(x)-g(x) assumes zero value, that is f(x)=g(x).

OK, April Fool... More seriously, the thing is immediate looking at logistic graph: space in Ordinates and time in Asics: the two functions have to meet somewhere…



Fran, instead, wrote a quite “brief” analysis, getting to the same conclusions (and also a bit annoyed, I would say… Too easy, Fran?)

This problem it’s quite a classic for medium schools students, maybe one of the easier even if any time they look dramatic.

It’s the same old story of the two trains, one leaving station B going towards A, and the other going from A to B.  The problem continues including “motion law” characteristics for the two trains, which means the function relating the run space with respect to the time needed to run.

And now the stunned student is asked where or when the two trains will meet each other. There is no doubt they will meet, hoping they don’t shatter, as at zero time they start one against the other. (...etceteras...)
Did you like the joke? If I put the April Fool in this number, you would immediately catch it!

Well, let’s try with something on the same theme but more serious…

3.2.3.1 The case of the early traveler

A usual traveler arrives at the station near to his house every evening at 17:00; his wife starts from home by car every evening at the same hour, and gets to the station just in time to find her husband and bring him home.

One evening the traveler takes the train before and arrives at the station at 16:00; the weather is nice, so he decides to start on foot on the same way the wife uses to go.

When they meet, he gets on the car and they arrive at home ten minutes before usual.

Stating the wife drives at constant speed, she left at usual time that evening and drove at the usual speed, and also the husband walks at constant speed, how long did he husband walk?

Au revoir

Rudy D'Alembert

Piotr R. Silverbrahms
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