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the plane. Dot product, or scalar product. [fr: "produit scalaire"]. No, you don't get a vector as a result: you get a scalar, i.e. a number! Question 2: For each of the ... 
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Discovering Group structure - Solution Question 1: Tell if the set E is closed under the given operation *. Set E



Operation *



ℕ ℕ ℤ ℤ ℚ



+



− × ÷ ÷



The set of polynomials which degree is



Is E closed under * ? NO, because...



YES X



5 − 8 = −3 ∉ ℕ X



5 ÷ 3∉ ℤ X



×



x 3 × x = x 4 , which degree is 4 > 3



÷



1 is not a polynomial x



≤3 The set of all polynomials of any degree The set of all vectors of the plane The set of all vectors of the plane



+



X



Dot product, or scalar product [fr: "produit scalaire"]



No, you don't get a vector as a result: you get a scalar, i.e. a number!



Question 2: For each of the very well-known "set-operation" pairs below, check if the operation has the three aforementioned properties (associativity, identity -which number is the neutral element?-, invertibility). If the set is closed under the operation, and it has those three properties, then you can conclude and say the pair



( E,*) is called a group.



If , moreover, the operation * is commutative(1), then the group is said to be commutative (or Abelian, after Nils Henrik Abel, a norwegian mathematician). Commutative property: for any x, y ∈ E , we have x * y = y * x .



(1)



( ℤ, + )



a) ℤ is closed under +. Associativity: for any x, y , z ∈ ℤ , you have ( x + y ) + z = x + y + z = x + ( y + z ) Identity: 0 is the neutral element. Invertibility: for any x ∈ ℤ , − x , its opposite, will "work": x + ( − x ) = ( − x ) + x = 0 .



Is



( ℤ, + ) a group? Yes, and it's commutative since for any b)



x, y ∈ ℤ, x + y = y + x .



( ℚ,×)



ℚ is closed under × (if you multiply two fractions, you get a fraction - maybe "something over 1", but still). Associativity: for any x, y , z ∈ ℚ ( x, y, z are fractions), you have ( x × y ) × z = x × y × z = x × ( y × z ) Identity: 1 is the neutral element. Invertibility: for any



Is



( ℚ,×)



a b a b b a ∈ ℚ , , its inverse, will "work": × = × = 1 , provided it exists, i.e. a ≠ 0 . b a b a a b ℚ* ,×



a group? No, because the number 0 doesn't have an inverse; but



* since for any x, y ∈ ℚ , x × y = y × x .



(



) is, and it's commutative



c)



( ℕ, + )



ℕ is closed under +. Associativity: for any x, y , z ∈ ℕ , you have ( x + y ) + z = x + y + z = x + ( y + z ) Identity: 0 is the neutral element. Invertibility: OOOPS!!!! For any x ∈ ℕ , − x , its opposite, will not be in ℕ , but in ℤ ! ... That's why mathematicians had to "build" the set ℤ in the first place: remember the Indians and their idea of "debts": they built the negative integers to have a set in which those would take place.



Is



( ℕ, + ) a group? No, sorry.....



Do you know any other groups? In geometry, for example? The set of "all the vectors of the plane" , with the addition for example, is a commutative group.



( P, + ) P is closed under +. Associativity: for any u , v, w ∈ P , you have u + v + w = u + v + w = u + v + w



(



Identity:



(



)



0 is the neutral element.



Invertibility: for any u ∈ P ,



Is



)



−u , its opposite, will "work": u + ( −u ) = ( −u ) + u = 0 .



( P, + ) a group? Yes, and it's commutative since for any u, v ∈ P, u + v = v + u .
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maths in english - Maths Langella 

twenty-four is two times twelve. Twelve is two times six, and six is two times three. ... Here are the first prime numbers: 2 ; 3 ; 5 ; 7 ; 11 ; 13. Work out the prime ...
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American mathematics - Maths Langella 

What if the problem you were working on, the Goldbach conjecture, say, or the ... on: David Hilbert helped arrange for some of his brightest students to flee.
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Pythagoras - Maths Langella 

Circle the right answer: what can we calculate thanks to Pythagoras' theorem? Now; let's say we want to find the length of side c in this triangle. We know that c.
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9 - Maths Langella 

historians agree that the magic square had is origin in China centuries before the ... 2 13 8 11. 16 3 10 5. 9 6. 15 4. Constructing Magic Squares. The method for ...










 


[image: alt]





â†’ â†’ - Maths Langella 

the foundations of graph theory), eliminating al connecting them. In modern terms, one repl bridge with an abstract connection, an " is connected by that bridge.










 


[image: alt]





Ï€ = Ï€ = + - Maths Langella 

2) Why can't we simply write the number Pi with a decimal point? Because Pi isn't a decimal number; it is irrational! 3) Why do you think this formula is called an ...
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C. Greek mathematics - Maths Langella 

Story of Maths - Part 1.3: Greek mathematics: Pythagoras, Plato. ... But Pythagoras made another great discovery, that has to do with music and the ... Plato's theory would have a seismic influence and continued to inspire mathematicians and.
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B. Indian mathematics - Maths Langella 

At its heart lies the study of right-angled triangles. The sine function enables you to calculate distances when you're not able to make an accurate measurement.
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C. Islamic mathematics - Maths Langella 

Al-Khwarizmi's great breakthrough came when he applied algebra to quadratic equations. The ancient Mesopotamians had found a method to solve particular ...
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B. Babylonian mathematics - Maths Langella 

Scribe records were kept on clay tablets, which allowed the Babylonians to manage and advance their empire. However, many of the tablets we have today ...
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Mrs. Langella â€“ Mathematics â€“ Instructions and ... - Maths Langella 

Pocket calculator must be brought for every class. Let's not forget that the use of mobile phones is strictly forbidden during the class. 2. Lessons. As school year ...
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Story of Maths - Part 1.4: Greek mathematics: Euclid ... - Maths Langella 

The Elements contains formulas for calculating the volumes of cones and cylinders, proofs about geometric series, perfect numbers and primes. The climax of ...
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D. Italian medieval mathematics - Maths Langella 

facial scar and a devastating speech impediment. In fact, Tartaglia was the nickname he'd been given as a child and means "the stammerer". Shunned by his ...
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A little topology - Answers - Maths Langella 

Make a mobius strip with a strip of paper and scotch tape. just one side of your mobius strip, all along the surface tripe and loops back to where it started.
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Story of Maths - Part 4.2: Topology - Graph theory ... - Maths Langella 

Story of Maths - Part 4.2: Topology - Graph theory (Euler and PoincarrÃ©) 13:56 - 23:54. The 7 bridges of Konigsberg (Topology / Graph theory) - Euler. Today the ...
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Story of Maths - Part 4.1: Early 20th century - Maths Langella 

It would be remembered as one of ... It's like saying, "I know there has to be a way to get ... Indeed, there wasn't just one infinity, but infinitely many infinities.
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Discovering Diophantine equations - Some answers - Maths Langella 

Now use your rule to make a guess about the following questions: 1. If you had 34 candy packages and decided to give away the candy in groups of 4 and 6 is it ...
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C. Calculus ("calcul diffÃ©rentiel", ou calcul des ... - Maths Langella 

Story of Maths - Part 3.2: 17th and 18th century mathematics: Calculus 15:30 - 42:00 .... on mechanics, and even found time to develop a new theory of music.
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1. The language of the universe universe - Maths Langella 

to write a million minus one, then the poor old Egyptian scrib total of 54 characters. Despite the drawback of this number system, the Egyptians w scribe called ...
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A. Italian renaissance mathematics B. 17th century ... - Maths Langella 

Unlike the aristocratic Descartes, Fermat only tackled mathematics in his spare time. ... number including his famous Last Theorem, the proof of which would puzzle ... One of his theorems, his Little Theorem, is the basis of the codes that protect ..
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THE EYE OF HORUS â€“ CORRECTION DNL - The ... - Maths Langella 

scribe called Ahmes around 1650BC)?. Multiplications, divisions (fractions too). Which geometric shape's area is also studied in the Rhind papyrus? The circle 's ...
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Story of Maths - Part 3.3: German mathematics 42:00 ... - Maths Langella 

conjectures, even some proofs. But most of the time, he wouldn't ... by the French mathematician Legendre, all about number theory. His teacher asked him how ...
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number of positive outcomes total number of outcomes - Maths Langella 

Using Binomial Probability Formula to Calculate Probability for Bernoulli Trials. The binomial probability formula is used to calculate the probability of the ...
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2. The genius of the East - Maths Langella 

2. The genius of the East. A. Chinese mathematics. Nearly 2,000 years in the making, the Great Wall of China was begun in 220BC to protect China's growing ...
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