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Demonstrdm c3 7 este irational

Demonstram ca 7 este irational

Definim f: [0,1] — R, unde f(x) = sin (7x).
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Demonstrdm c3 7 este irational

Demonstram ca 7 este irational

Definim f: [0,1] — R, unde f(x) = sin (7x).
Vrem s3 evaludm integrala fol x/ f(x) dx, mai exact not3im cu

lj :fol xJ sin (mx) dx
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Demonstrdm c3 7 este irational

Demonstram ca 7 este irational

Definim f: [0,1] — R, unde f(x) = sin (7x).
Vrem s3 evaludm integrala fol x/ f(x) dx, mai exact not3im cu

lj :fol xJ sin (mx) dx
Aplicam integrarea prin parti de 2 ori si obtinem:

=214 L[4 cos(mx) dx=
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Demonstrdm c3 7 este irational

Demonstram ca 7 este irational

Definim f: [0,1] — R, unde f(x) = sin (mx).

Vrem s3 evaludm integrala fol x/ f(x) dx, mai exact not3im cu
lj :fol xJ sin (mx) dx

Aplicam integrarea prin parti de 2 ori si obtinem:

14 L[t cos (mx) dx=
+ J(Jﬂ%l) fol xI=2sin (7x) dx.

3= |
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Demonstrdm c3 7 este irational

Astfel, obtinem recurenta:
i(j—1
=3+ 150
Prin iteratie, in functie de paritatea lui j, ajungem la:

lo = fol sin (mx) dx = 2.
sau
L = folxsin (mx)dx = =.
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Demonstrdm c3 7 este irational

Presupunem prin reducere la absurd ca 7 = § € Q, unde a,b € N*.
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Demonstrdm c3 7 este irational

Presupunem prin reducere la absurd ca 7 = § € Q, unde a,b € N*.
Atundi, fol X/ sin (mx) dx € Q.
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Demonstrdm c3 7 este irational

Presupunem prin reducere la absurd ca 7 = § € Q, unde a,b € N*.
Atundi, fol xj sin (mx) dx € Q.
Deci, fo 2(x) sin (mx) dx = ’%: € Q, unde A, € Zsi B, € Z*.
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Demonstrdm c3 7 este irational

Presupunem prin reducere la absurd ca 7 = § € Q, unde a,b € N*.
Atundi, fol xj sin (mx) dx € Q.

Deci, fo 2(x) sin (mx) dx = ’%: € Q, unde A, € Zsi B, € Z*.
Avem B, = a"

éfo x)sm(7rx) dx = 2.

an

lonescu Andreea O metod3 pentru a demonstra irationalitatea unor numere reale



Demonstrdm c3 7 este irational

Presupunem prin reducere la absurd ca 7 = § € Q, unde a,b € N*.
Atundi, fol xj sin (mx) dx € Q.
Deci, fo n(x)sin (7x) dx = 42 € Q, unde A, € Z i B, € Z*.
Avem B, = a"
= fo () sin (7rx) dx = 4z,
Avem nevoie ca A, # 0. Pentru n par,
A,=a" fo (X) sin (mx) dx =
=a fo Lxn(1 = x)" L (sin (mx))) dx # 0.
Astfel,
1< |An| = 8" [ Pa(x)sin (7x) dx| =
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Demonstrdm c3 7 este irational

Presupunem prin reducere la absurd ca 7 = § € Q, unde a,b € N*.
Atunci, fol xj sin (mx) dx € Q.
Deci, fo n(x)sin (7x) dx = 42 € Q, unde A, € Z i B, € Z*.
Avem B, = a"
= fo () sin (7rx) dx = 4z,
Avem nevoie ca A, # 0. Pentru n par,
A,=a" fo (X) sin (mx) dx =
=a fo Lxn(1 = x)" L (sin (mx))) dx # 0.
Astfel,
1< |An| = 18" [ Pa(x)sin (x) dx| =
=[a" [5 (Ax"(1 — x)" & (sin (7x))) dx| =
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Demonstrdm c3 7 este irational

Presupunem prin reducere la absurd ca 7 = § € Q, unde a,b € N*.
Atunci, fol xj sin (mx) dx € Q.
Deci, fo n(x)sin (7x) dx = 42 € Q, unde A, € Z i B, € Z*.
Avem B, = a"
= fo () sin (7rx) dx = 4z,
Avem nevoie ca A, # 0. Pentru n par,
A,=a" fo (X) sin (mx) dx =
=a fo Lxn(1 = x)" L (sin (mx))) dx # 0.
Astfel,
1< |An| = 18" [ Pa(x)sin (x) dx| =
=[a" [5 (Ax"(1 — x)" & (sin (7x))) dx| =
=[a" [y (Flx- (1= x)]"") dx|.
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Demonstrdm c3 7 este irational

Cum
x(1—x) <1, Vxelo1].
Deci,

1< a" [y (m(3)"m) dx| = |a" % (5)"]-
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Demonstrdm c3 7 este irational

Cum

Deci,
n 1 n__.n n T\n
1< [a" o (5()"7") dx| = |a":(F)"]-

Dar,

Iimnﬁoo(a”%(%)”) =0.
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Demonstrdm c3 7 este irational

Cum
x(1—x) <1, Vxelo,1]
Deci,
1< [a” [y (3 (3) ") dx| = a"5(5)"]
Dar,

Iimnﬁoo(a”%(%)”) =0.

Contradictie = 7 € R \Q.
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Demonstram c3 In 2 este irational

Demonstram ca In 2 este irational

Definim f: [0,1] — R, unde f(x) = X—Jlrl
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Demonstram c3 In 2 este irational

Demonstram ca In 2 este irational

Definim f: [0,1] — R, unde f(x) = 5.

Vrem sa evaludm integrala fo x/f(x) dx, mai exact fo 1 ~ dx.
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Demonstram c3 In 2 este irational

Demonstram ca In 2 este irational

Definim f: [0,1] — R, unde f(x) = 5.

Vrem sa evaludm integrala fo x/f(x) dx, mai exact fo 1 ~ dx.
Aplicam Algoritmul lui Euclid,
WW=(14+x)(x1=x24+...F1)£1L
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Demonstram c3 In 2 este irational

Demonstram ca In 2 este irational

Definim f: [0,1] — R, unde f(x) = 5.

Vrem sa evaludm integrala fo x/f(x) dx, mai exact fo 1 ~ dx.
Aplicam Algoritmul lui Euclid,

XJ:(l—i-x)(xj_l— j_z—i-'--:Fl)il.

-1 -2
Tix X e :F]':tl—i-x
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Demonstram c3 In 2 este irational

Demonstram ca In 2 este irational

Definim f: [0,1] — R, unde f(x) = 5.

Vrem sa evaludm integrala fo x/f(x) dx, mai exact fo 1 ~ dx.
Aplicam Algoritmul lui Euclid,
WW=(14+x)(x1=x24+...F1)£1L

-1 -2
Tix X e :F]':tl—i-x

1X7de:f01(Xj*1_ 2 4. F1+

0 1+x dx.

1+X)
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Demonstram c3 In 2 este irational

Demonstram ca In 2 este irational

Definim f: [0,1] — R, unde f(x) = 5.

Vrem sa evaludm integrala fo x/f(x) dx, mai exact fo 1 ~ dx.
Aplicam Algoritmul lui Euclid,
WW=(14+x)(x1=x24+...F1)£1L

-1 -2
Tix X e :F]':tl—i-x

1 1, i _
0 1Jide:fo(XJ L—x=24 ... $1j:1+x)d
1 1 1
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Demonstram c3 In 2 este irational

Presupunem prin reducere la absurd ca In2 € Q
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Demonstram c3 In 2 este irational

Presupunem prin reducere la absurd cd In2 € Q = In2 = § €Q,
unde a,b € N*.
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Demonstram c3 In 2 este irational

Presupunem prin reducere la absurd cd In2 € Q = In2 = § €Q,
unde a,b € N*.
Notdm d; = c.cmm.m.c{1,2,--- ,j} Vj € {1,2,...,n}.
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Demonstram c3 In 2 este irational

Presupunem prin reducere la absurd cd In2 € Q = In2 = § €Q,
unde a,b € N*.

Notdm d; = c.cmm.m.c{1,2,--- ,j} Vj € {1,2,...,n}.

Atunci 3 « € Z astfel incat

1 o« a _ abzad;
0T X =g +5= pq €Q
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Demonstram c3 In 2 este irational

Presupunem prin reducere la absurd cd In2 € Q = In2 = § €Q,
unde a,b € N*.
Notdm d; = c.cmm.m.c{1,2,--- ,j} Vj € {1,2,...,n}.
Atunci 3 a € Z astfel Tngjé:td

1 J ab+tad;

0 Trx 9 :ﬁiﬁzif € Q.

Deci, fo n( (x)dx—A"EQ unde A, € Z si B, € Z*.
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Demonstram c3 In 2 este irational

Presupunem prin reducere la absurd cd In2 € Q = In2 = § €Q,
unde a,b € N*.
Notdm d; = c.cmm.m.c{1,2,--- ,j} Vj € {1,2,...,n}.
Atunci 3 « € Z astfel incat
1X7jd:2i§:abiadj€(@_

0 1+4x
Dedi, fo ' ( (x)dX—A"EQ unde A, € Z si B, € Z*.
:>B,,—bd
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Demonstram c3 In 2 este irational

Presupunem prin reducere la absurd cd In2 € Q = In2 = § €Q,
unde a,b € N*.
Notdm d; = c.cmm.m.c{1,2,--- ,j} Vj € {1,2,...,n}.
Atunci 3 a € Z astfel Tngjé:td
1 J ab+tad;
= dx :ﬁiﬁz bd L e Q.

0 1+4x
Deci, [5 Pa(x)f(x) dx = 42 € Q, unde A, € Z si B, € Z*.
= By = bd,.

= fo 2(X)F(x) dx gz = lj‘;n.
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Demonstram c3 In 2 este irational

Vrem A, # 0,
An = (bdy) [ Pa(x)f(x) dx =
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Demonstram c3 In 2 este irational

Vrem A, # 0,
An = (bdy) [ Pa(x)f(x) dx =

=(bdn) fo (Zx"(1 - x)"(Lr(:15))) dx =
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Demonstram c3 In 2 este irational

Vrem A, # 0,
A, = (bd, jol X)f(x) dx =

=(bd») fo 1—X)”($n($))) =
=(bd,) fo HX (1—x)"(—=1)"n ) dx.

(]_+X)n+1
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Demonstram c3 In 2 este irational

Vrem A, # 0,
A, = (bd, jol X)f(x) dx =
=(bdh) fo 1 — )" (G (1ix))) dx =

=(bd,) fo n!x (1 —x)"(=1)"n! —L17) dx.
Deci, obtinem:
1 < [An| = |(bdn) fy Pa(x)f(x) dx| =
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Demonstram c3 In 2 este irational

Vrem A, # 0,
A, = (bd, jol X)f(x) dx =
=(bdh) fo 1 — )" (G (1ix))) dx =

=(bd,) fo n!x (1 —x)"(=1)"n! —L17) dx.
Deci, obtinem:
1<yAy_ybd fo n(

=|(bd,) fo an 1—x)(
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Demonstram c3 In 2 este irational

Vrem A, # 0,
A, = (bd, jol X)f(x) dx =
=(bdh) fo 1 — )" (G (1ix))) dx =

=(bd,) fo n!x (1 —x)"(=1)"n! —L17) dx.
Deci, obtinem:

1 < [An| = [(bdy) [y Pa(x)f(x) dx| =
=|(bdn) fo (Zx"(1 = x)"(L (1)) dx| =
=|(bdn) fy (Ex"(1 = x)"(~1)"nl gty dx| =
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Demonstram c3 In 2 este irational

Vrem A, # 0,
An = (bd, fol x)f(x) dx =
=(bdh) fo 1—X)”($n($))) =
- bd" fO n!X 1_X)n( 1) (1+X)n+l)dx
Deci, obtinem:
1<]A]_]bd fo a(X)f(x) dx| =
=(bdy) fo n.X 1—X) (g (1)) dx| =
_’ (bdh) fO n'X —x)"(=1)" ”'(1+X)n+1)dx‘

dn fo ( Trx > 1Tx)dx|-
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Demonstram c3 In 2 este irational

Pentru g(x) = % vV x € [0,1].
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Demonstram c3 In 2 este irational

Pentru g(x) = % vV x € [0,1].

Obtinem, g(x)max =3-2V2.
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Demonstram c3 In 2 este irational

Pentru g(x) = % vV x € [0,1].
Obtinem, g(x)max = 3 — 2V/2.

Folosim rezultatul: d, < 3".
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Demonstram c3 In 2 este irational

Pentru g(x) = (1+X), vV x € [0,1].

Obtinem, g(x)max =3-2V2.
Folosim rezultatul: d, < 3".
Apoi, avem

1< A, <|(b- 3"1[3 2v/2)" 5] dx|
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Demonstram c3 In 2 este irational

Pentru g(x) = % vV x € [0,1].
Obtinem, g(X)max = 3 — 21/2.
Folosim rezultatul: d, < 3".
Apoi, avem
n 1 n
1< A < (b3 [ol(3 —2v2)" 5] dx|
m ol
=[b- 33 - 2v2)]"| fy 15 dx]
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Demonstram c3 In 2 este irational

Pentru g(x) = % vV x € [0,1].
Obtinem, g(x)max = 3 — 2V/2.

Folosim rezultatul: d, < 3".

Apoi, avem

1< [Ad < [(b-3) J[(3 — 2v2)" ] o]
=] - [33 = 2v2))"| fy 5 X

=|b| - [3(3 = 2v/2)]" - In2
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Demonstram c3 In 2 este irational

Pentru g(x) = % vV x € [0,1].
Obtinem, g(X)max = 3 — 21/2.
Folosim rezultatul: d, < 3".
Apoi, avem
n 1 n
1 < JAa] < [(b-3") [5[(3 — 2v2)" 5] dx|
ol
=[b- [33 - 2v2)]"| fy 15 dx]
=|b| - [3(3 = 2v/2)]" - In2
Dar, lim,—[3(3 — 2v/2)]" = 0.
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Demonstram c3 In 2 este irational

Pentru g(x) = % vV x € [0,1].
Obtinem, g(X)max = 3 — 21/2.
Folosim rezultatul: d, < 3".
Apoi, avem

n 1 n
1 < JAa] < [(b-3") [5[(3 — 2v2)" 5] dx|

ol

=[b- [33 - 2v2)]"| fy 15 dx]
=|b| - [3(3 = 2v/2)]" - In2
Dar, lim,—[3(3 — 2v/2)]" = 0.
Contradictie = In2 e R \Q .
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