
Aufgabe 1  

x1 x2 x3 x4 x5      
1 2 1 0 0 16 16:1    

[3] 1 0 1 0 18 18:3 :3   
1 0 0 0 1 10     
−1 −1 0 0 0 −5     
1 2 1 0 0 16 +    

[1] 1/3 0 1/3 0 6 ·(−1) ·1   
1 0 0 0 1 10 +    
−1 −1 0 0 0 −5  +   
0 [5/3] 1 −1/3 0 10 6 :(5/3)   
1 1/3 0 1/3 0 6 18    
0 −1/3 0 −1/3 1 4     
0 −2/3 0 1/3 0 1     
0 [1] 3/5 −1/5 0 6 ·(−1/3) ·(1/3) ·(2/3)  
1 1/3 0 1/3 0 6 +    
0 −1/3 0 −1/3 1 4  +   
0 −2/3 0 1/3 0 1   +  
0 1 3/5 −1/5 0 6     
1 0 −1/5 2/5 0 4     
0 0 1/5 −2/5 1 6     
0 0 2/5 1/5 0 5     

 
Also x1 = 4; x2 = 6 und z = 5 
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Aufgabe 2  

Lagrangefunktion: 
Z(x, y, λ) = y − 5x + λ · (y − ex) 
 
Erste Ableitungen: 
(1)  = −5 − λ · ex  xZ ′
(2)  = 1 + λ yZ ′
(3)  = y − ex λZ ′
 
Notwendige Bedingungen: 
(1) −5 − λ · ex = 0;  λ · ex = −5 
(2) 1 + λ = 0;  λ = −1 
(3) y − ex = 0;  y = ex 
 
Also −ex = −5;  ex = 5; x = ln 5 und y =  = 5 5lne
 
Hinreichende Bedingung an der Stelle (ln 5, 5): 
(1)  = − λ · ex =  = 5; xxZ ′ 5lne xyZ ′  = 0;  λxZ ′  = −  = −5 5lne
(2)  = 0;   = 1 yyZ ′ λyZ ′
(3)  = 0 λλZ ′
 

D = 
015
100
505

−

−
 = (−1) · 1 · 

10
55 −

 = (−1) · 5 = −5 < 0 

 
Damit Minimum z = 5 − 5 · ln 5 = 5(1 − ln 5) = −3,04719 
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Aufgabe 3  

( )112 −  ·  = 
⎟
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⎠

⎞

⎜
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⎝
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ab
bb

a

2

1
( )abbba +−+− 222  

= ( ) = abba +−+ 22 ( )23 −  
 
Damit 
2a + b = 3 
2 − b + a = −2 
 
d. h. 
2a + b = 3 
a − b = −4 
 
Gaußsches Eliminationsverfahren: 

a b    
2 1 3 +  

[1] −1 −4 ·(−2)  
0 [3] 11 :3  
1 −1 −4   
0 [1] 11/3 ·1  
1 −1 −4 +  
0 1 11/3   
1 0 −1/3   

 
Also a = −1/3 und b = 11/3 
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Aufgabe 4  

Substitutionsmethode mit g = 2π · ln x 

damit 
dx
dg  = 

x
π2 ;  dx = 

π
dgx

2
 

 

∫
⋅ dx

x
xπ )ln2cos(  = ∫ π

dgx
x

g
2

)cos(  = 
π2
1 ·∫ dgg)cos(  

 = 
π2
1 ·sin(g) + C 

 = 
π2
1 ·sin(2π · ln x) + C 

Also 

∫
⋅1 )ln2cos(

a

dx
x

xπ  = 
1

)ln2sin(
2
1

a

xπ
π ⎥⎦

⎤
⎢⎣
⎡ ⋅   

 = 
π2
1 ·sin(2π · ln 1) − 

π2
1 ·sin(2π · ln a) 

 = 
π2
1 ·sin(2π · 0) − 

π2
1 ·sin(2π · ln a) 

 =  
π2
1 ·0 − 

π2
1 · sin(2π · ln a) 

 = −
π2
1 ·sin(2π · ln a) = 0 

d. h. 
sin(2π · ln a) = 0 

 2π · ln a = π · k   für k ∈ Z (Menge aller ganzen Zahlen) 
2 ln a = k 

ln a = 
2
k  

a = ek/2 
 
Ergebnis: a ∈ { ek/2 | k ∈ Z} 
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Aufgabe 5  

| A − a · A−1 | = 0 
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(1 − a)·(−1 + a) − (2 − 2a)·0 = 0 
−1 + a + a − a2 = 0 
− a2 + 2a − 1 = 0 
 

a = 
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)1()1(422 2

−⋅
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Ergebnis: a = 1 
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