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LOosungen

mit einem frei gewdahlten Tool oder Rechner

A.1-5
B. 8 mit Octave

1-
1 -

>

1

Gegeben si nd i m5 - di nensi onal en Raumdi e Punke Pp3; = (3, 5, 6, 9, 2) und Py =
(-1, 3, 4, 2, 8) . Berechne di e Lange des Vekt ors von Pp1; zu P2y sow e di e Léange der
Proj ektiondes VektorsindenUnterraumnit den ersten 3 Koordi nat en. Was passi ert
al l genei nnit der Lange ei nes Vekt ors bei der Proj ektionineinenUnterraum?

OPl={3, 5 6,9, 2}; OP13={(3, 5, 6};
oP2 = (-1, 3, 4, 2, 8}; OP23=(-1, 3, 4};
Nor m[OP1 - OP2 ]

\/109

N[%

10. 4403

Nor m[OP13 - OP23 ]
26

N[%

4.89898

Der Projektionsvektor im Unterraum ist kiirzer oder gleich lang wie der urspriingliche Vektor.

2

Gegebenist a= (3, 5, 6, 9, 2), b=(-1, 3, 4, 2, 8),
c=(-3, -3, -2, -2-1), d=(1, 2, 4, 6, 7). Berechned4a -
3b +5c undl dsediedeichungen 4a + 2 (x-b) +5¢c=d+8b.



LEMAIg03_W.nb

a={3, 5 6,9, 2};
b={-1, 3, 4, 2, 8};
c={-3, -3, -2, -2, -1};
d= {1, 2, 4, 6, 7};
Print[4a - 3b + 5c];
solv =

Solve[d4a + 2 ({x1, x2, x32, x4, x5} -b) +5¢c ==d+8b, {x1, x2, x32, x4, x5} ] //Flatten
(0, -4, 2, 20, -21)}

{Xle—3, XZA%, Xx32 - 15, x4 -0, X5+42}

{x1, x2, x32, x4, x5} /. solv

{3, fgl, 15, 0, 42}

% //N

(-3., 13.5, 15., 0., 42.)

a

Vv ist gegeben durch die Koordinaten (-2,0,4,6,8), al durch (-1,3,4,2,8), a2 durch (-3,-3,-2,-2,-1), a3 durch
(-3,-3,-2,-2,-1), a4 durch (1,2,4,6,7) und a5 durch (4,2,4,6,7). Dricke v in der "Basis’ {al, a2, a3, a4, a5} aus.

al={-1, 3, 4, 2, 8};

a2 ={-3, -3, -2, -2, -1};

a3 = az2;

a4 ={1, 2, 4, 6, 7};

ab= ({4, 2, 4, 6, 7};

v={-2, 0, 4, 6, 8};

Solve[v==21al+22a2+2A3a3+2a4ad+25a5, {11, A2, A3, A4, A5}]

{1
N[%

{3

==> {al, a2, a3, a4, a5} ist keine Basis!

b

v ist gegeben durch die Koordinaten (-2,0,4,6,8), bl durch 3,5,6,9,2), b2 durch (-1,3,4,2,8), b3 durch (-3,-3,-2,-2,-1),
b4 durch (1,2,4,6,7) und b5 durch (4,2,4,6,7). Dricke v in der Basis{b1, b2, b3, b4, b5} aus.
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bl=(3,5 6,9, 2};

b2 = {-1, 3, 4, 2, 8};

b3 ={-3, -3, -2, -2, -1};

b4 = {1, 2, 4, 6, 7};

b5 = {4, 2, 4, 6, 7};

v={-2, 0, 4, 6, 8};

Solve[v ==21bl +22b2 +2A3 b3 + 24 b4 + A5 b5, {11, A2, A3, A4, A5}]

2 2 8 2 2
{{Aleg, )tZeg, A3eg, A4e§, A5+§H~
N[%

({21 50.4, 2250.4, 2351.6, 24 50.4, 25-0.4})

== > Streckungsfaktoren!

a

Seien (-4,10,24,31,43) die Koordinaten eines Ortsvektors w. Ist w linear abhéngig von {al, a2, a3, a4, a5}? ({al, a2,
a3, a4, a5} wie oben.)

Sol ve[{-4, 10, 24, 31, 43} = alal+2a2a2+23a3 + A4 ad +25a5, {Al, A2, A3, A4, A5}]

{}

==> Linear unabhangig!

b

Seien (-4,10,24,31,43) die Koordinaten eines Ortsvektors w. Ist w linear abhéngig von {b1,b2,b3,b4,b5}? (
{b1,b2,b3,b4,b5} wie oben.)

Sol ve[{-4, 10, 24, 31, 43} = A1 bl +22b2 + A3 b3 + A4 b4 + A5 b5, {1, A2, A3, A4, A5}]

{({X1-1, 2252, 23-3, 454, 2550}

bl+2b2+3b3+4b4+0b4d (x = W *)

{-4, 10, 24, 31, 43}

==> Linear abhangig!

c

Seien (4,-10,-24,31,43) die Koordinaten eines Ortsvektors w. Ist w linear abhéngig von {al, a2, a3, a4, a5} ? ({al, a2,
a3, a4, a5} wie oben.)
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Sol ve[{4, -10, -24, 31, 43} == Alal+x2a2+2a3a3+Adad+25a5, {Al, A2, A3, A4, A5}]

{3

==> Linear unabhangig!

d

Seien (4,-10,-24,31,43) die Koordinaten eines Ortsvektors w. Ist w linear abhéngig von {b1,b2,b3,b4,b5}?
({b1,b2,b3,b4,b5} wie oben.)

Sol ve[{4, -10, -24, 31, 43} == A1 b1 +22b2 + A3 b3 + A4 b4 + A5 b5, {Al, A2, A3, A4, A5}]

1982

2903 5408
T, - A4 - ==

2572
75 75 N H

e A3 > , Ab >

N[ %4
{{A1 > -24. 4933, A2 » -26. 4267, A3 - -38.7067, 24 > 72.1067, A5 - -34.2933}}

==> Linear abhéangig!

5

Der Ortsvektor von a habe die Koordinaten (1,1,1), derjenige von b(n) die Koordinaten (n/2, 2/n, 3/n"2). Berechne die

Summe
a-b(1) +b(2) - b(3) +... - .. + b(100).

Renovela, b, c];

a={1, 1, 1},

b[n_1:={(n/2, 2/n, 3/n"2};

a+Sumib[n], {n, 1, 100}]
15861043784114600703512194221810377518847

{2526’ 1394407504594249543290676178706246071136 '
1913570742277831549975517254075094907756375359875625273817006286372324126478785901

/
324062048144793676863219325557541048053991861331915413927573451568505995388416000

)

% //N

{2526., 11. 3748, 5.90495}
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B1

Bla

>>x=[132]; y=[2 4]; z=[2*x 1.ly];
>>7

Z=

2.00000 6.00000 4.00000 0.50000 0.25000

Blb
>>10g10(1:20)
ans=
Columns 1 through 17:

0.00000 0.30103 0.47712 0.60206 0.69897 0.77815 0.84510 0.90309 0.95424 1.00000 1.04139 1.07918
1.11394 1.14613 1.17609 1.20412 1.23045

Columns 18 through 20:

1.25527 1.27875 1.30103
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B2

>> g=0:14;b=[1:7 8 7:-1:1];

>>[ah]
ans =

Columns 1 through 17:

3 4 5 6

>> mean(b)
ans = 4.2667

>> Mean(b)
ans = 4.2667

>> plot(a,b)
===> Plot

>> Plot(b,a+)
===> Plot

>>min([ab])
ans=0

>> plot(a,b."2)

54

10

50

11

12

36

13

14
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===> Plot

>> a(a>8)
ans=

9 10 11 12 13 14

>> p(b<6)
ans =

>> gize(a)
ans=

15 1

B3

>> 1:10-1
ans=

123456789

>> 1:(10-1)
ans=

123456789

>> (1:10)-1
ans=

>>v=[3:3:10, 12:-2:5]
V=

>> v(v<=9)
ans=

>>



LEMAIgO3_W.nb

B4

>> x=rand(1,50)
X =

Columns 1 through 17:

0.34648 0.82935 0.09303 0.40889 0.10296 0.50698 0.20875 0.26299 0.33868 0.35888 0.41609 0.95525
0.31984 0.74357 0.91712 0.46405 0.40900

Columns 18 through 34:

0.58887 0.87234 0.70238 0.38074 0.00635 0.18831 0.47917 0.11302 0.37883 0.04822 0.54776 0.19099
0.62473 0.98923 0.88067 0.30988 0.19172

Columns 35 through 50:

0.08986 0.15255 0.98137 0.32748 0.05883 0.13249 0.40420 0.55309 0.72537 0.67042 0.54330 0.52706
0.35910 0.61331 0.50355 0.63506

>> hist(x,n)
error: “n' undefined near line 24 column 8
error: evaluating argument list element number 2

>> help hist
hist is the user-defined function from the file
lusr/share/octave/2.1.42/m/plot/hist.m

- Function File: hist (Y, X, NORM)
Produce histogram counts or plots.

With one vector input argument, plot a histogram of the values with
10 bins. The range of the histogram bins is determined by the
range of the data.

Given a second scalar argument, use that as the number of bins.
Given a second vector argument, use that as the centers of the

bins, with the width of the bins determined from the adjacent

valuesin the vector.

If third argument is provided, the histogram is normalised such
that the sum of the barsis equal to NORM.

Extreme values are lumped in the first and last bins.
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With two output arguments, produce the values NN and XX such that
“bar (XX, NN)" will plot the histogram.

See d so: bar.

Additional help for built-in functions, operators, and variables
is availablein the on-line version of the manual. Use the command
“help -i <topic>' to search the manual index.

Help and information about Octave is also available on the WWW
at http://www.octave.org and via the help-octave@bevo.che.wisc.edu
mailing list.

>> x=rand(1,50); y=1:100;hist(x,y)
ans=]
===> Plot

>> hist(x,8)
ans={]
===> Plot

>> sowas=hist(x,8)
sowas =

>> sowas
sowas =

B5

>>x=1:3:18
X=

14 7101316

>>x=0:3:18
X =

0 36 9121518

>> diff(x)
ans =
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10

>> prod(x)
ans=0

>> std(x)
ans = 6.4807

>> median(x)
ans=9

>>x=1:3:19
X =

14 7101316 19

>> prod(x)
ans = 1106560

B6

>> x=-4.0.2:4
X =

Columns 1 through 16:

-4.00000 -3.80000 -3.60000 -3.40000 -3.20000 -3.00000 -2.80000 -2.60000 -2.40000 -2.20000 -2.00000
-1.80000 -1.60000 -1.40000 -1.20000 -1.00000

Columns 17 through 32:

-0.80000 -0.60000 -0.40000 -0.20000 0.00000 0.20000 0.40000 0.60000 0.80000 1.00000 1.20000
1.40000 1.60000 1.80000 2.00000 2.20000

Columns 33 through 41

2.40000 2.60000 2.80000 3.00000 3.20000 3.40000 3.60000 3.80000 4.00000

>> f=e\(-x./10).*sin(x)
f=

Columns 1 through 16:

1.12902 0.89471 0.63428 0.35902 0.08039 -0.19049 -0.44323 -0.66857 -0.85868 -1.00745 -1.11062
-1.16591 -1.17301 -1.13354 -1.05087 -0.92997
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Columns 17 through 32:

-0.77710 -0.59956 -0.40531 -0.20268 0.00000 0.19474 0.37415 0.53176 0.66220 0.76139 0.82664
0.85671 0.85178 0.81343 0.74447 0.64883

Columns 33 through 41:

0.53134 0.39748 0.25318 0.10454 -0.04239 -0.18189 -0.30874 -0.41843 -0.50730

>> plot(x,f)
===> Plot

f=sin(x.~3):plot(x,f)
===> Plot

>> hold on
>> x=-4.0.2:4; f=x."2;plot(x,f)
===> Plot

>> f=e\x ; plot(x,f)
===> P|ot im selben Diagramm

>> x=0:0.2:15; f=eM(-x./10).*sin(x);
>> [m,i]=max(f)
m = 0.85671

i=8
>>

19 c und d mit Octave nicht mdglich

B7

>> a=[1 2 3 4]; ae=sgrt(a*a)
ae=54772

>> function z=u(t)
Z=sgrt(t*t)
endfunction
>>a=[12 3]

a =

>> u(a)
z=3.7417

ans=3.7417
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B8
>> function z=clearM ax(t)
z=t(t<max(t))

endfunction

>>a=[12345654321]
a=

Columns 1 through 8:

Columns 9 through 11.

>> clearMax(a)
zZ=

Columns 1 through 8:

Columns 9 and 10:

ans =

Columns 1 through 8:

Columns 9 and 10:

>> clearMax(clearMax(a))
zZ=

Columns 1 through 8:

Columns 9 and 10:
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