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(Prove “there are infinitely many primes”.)
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(ELRER y<n’—2%, y=0 ORTHERICET 2B TADEERD L. )




(4) 3 A& 1 HHHMER

Prove "e’*=cosx +isinx” by differential equation.

As you know, this is called Euler’s formula.

Ask another proof!

EXTOHES, BRRNS, BEXFEDEREIIN RN /2, HEEGEREILE H A AERIOHW
X T, BIZHD 40 FRNEFRUFEENEET DI LIS
(1)DFERR  (Proof by Euclid)

Assume that we find # primes p;, p,, - , »,- Then the integer N=p, p,pa-----: D, +1
cannot be divided by p;, po, -+ y Dy -
Hence either N is a new prime or N has a prime factor different form p,, p,, -+ y Dy

Hence we can find a new prime. This process continues infinitely many times. (Q.E.D.)
(2) DREfR
x>0 &Y, *Eﬂﬂﬂziﬁffﬁ%qzi’;]@jtd\ﬁm% 3MERRIZ LY

ey 1L 1 3 [ 2 L L _9 . A
N =3 o 2x \/_ — ZDEDLDZENRA VB

3
E81E, Pmok a0 =Tl DL ECHYRY IO, EoT, BMESSYT

@ FHIIEYIMEEREY 3 ERDERIC L 2ER L fRE, [RY ] 20115 L @iE Y, HEETIE
”if and onlyif ” 12%4/= 5%, & D12, FERFEEDIEED,
(3) DREFR

M(#%) & X, yBENTRRAPROE T ROMEEMN 56 L2 EONTRES O FROEHZ51< &
(2n+1)(n2+1)—22 k?
k=1

2n+1){3(n24+1)—n(n+1))

2n+1)2n2—n+3)

BHETHETETUE > ERLE, BRLN6, ZOREDEFEIINZMN -7,
(4)O>RELERA
(Proof) Put y=cosx +isinx, wehave 3y =—sinx-+icosx=iy
By solving differential equation, we obtain y=Ae™ ie Ae*=cosx+isinx
(Mer=rthatistosay’)
Here we set x=0, Ae¢”=cos0+isin0 .. A=1 Therefore e¢*=cosx+isinx (Q.E.D.)
Very beautiful formula!
(Idea of another proof ) Let’s try tonight. All night long!
I By using Maclaurin (Taylor) expansion.(Univ. level)
II By proving "e *(cosx +isinx)=1" by differential (H.S. level)
I Similar to O(H.S. level)
v

By using de Moivre’s theorem and definition of e.(Univ. level)
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fRE AR L UTiE
< ED1 a+b, ab % ¢ TRL, EHEEMEEAND,
CED2 a+b=3—c, a’+b*=9—c? LEW, ERLANMEEREEORGEAVD,
RENEZ 6ND,
ZOREDRTTE EIFT, 3 FEEEEEIC Bonus BREE UTROM HEL /=,
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Cauchy—Schwarz inequality {Z& V)

(@® 4024 ch(x2 4 Y2428 >(ax+by+cz)?  — ZEENRY NVRFET—F
x=y=z=1 2RATD L, £HAERIY  39-d})=(3—4d)
1°—6d-1850  £oT —S<d<3 @ @ ThiBELE

RERRE L UTE, /A Uz, BEDEEDPERL TV, The I oIk —RIbl, X
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