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University of Göttingen                                                                                            
Department Ecoinformatics, Biometrics and Forest Growth 
Dr. Irina Kuzyakova, Prof. Dr. Winfried Kurth 
 

Computer Science and Mathematics, summer term 2016 
Test exam - Solutions 

 

 
 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 Task 8 ΣΣΣΣ 

max.  7 13 5 5 5 5 10 10 60 
credits          

 
 

Please, read all tasks carefully. 
Write down the way how you got your result; credits are given also for the right approach 
towards a solution. 
 

Time for this exam: 90 min.; no electronic devices are allowed. 
 
-  4 pages in total  - 
 
 
Task 1  (Linear algebra: vectors) 
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Task 2  (Linear algebra: 2 × 2 matrices and linear mappings) 
 

 
 

 



 4

 
 
Task 3 (Linear algebra: larger matrices and linear systems) 
 

The matrix  

2 1 3

1 1 2

4 2 6

A

 
 =  
 
 

   is given. 

(a) Calculate the product 

2 0

0 1

1 0

A

 
 ⋅ 
 − 

                                                                                  (2 cr.) 

(b) Ax b=
rr

with 

1

0

2

b

 
 =  
 
 

r
 is a system of  m = 3  linear equations for  n = 3  unknowns.  

      How many unknowns can be chosen arbitrarily? (Give a reason for your answer.)    (3 cr.) 
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Task 4  (Computer science: programming)                                                                        (5 cr.) 
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Task 5  (Computer science: representation of numbers) 
 

 
 

 

 

 

Task 6  (Computer science: rule-based simulation)                                                           

(a) Given is the L-system 
      L1:    A  →  [ RU(45) F0 ] F0 A . 
 
      Which string is produced after 3 steps of application of this rule to the start word A ? 
      Draw the graphical structure in the plane which is obtained from this string by turtle 
      interpretation.                                                                                                                (2 cr.) 
 
(b) Now this is modified to the L-system 
      L2:    A → [ RU(45) F0 A ] F0 A . 
 
      Draw the corresponding graphical structure after 3 steps in this case.                         (1 cr.) 
 

(c)  How does the number of single lines (obtained from an "F0" symbol) grow 
      (quantitatively) with the number of steps for L1, how for L2 ?                                    (2 cr.) 
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Task 7 (Calculus: univariate functions, differentiation)                                                   (10 cr.) 

 
 
 

 
(continued next page) 
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Task 8  (Calculus: integration)                                                                                         (10 cr.) 
 

 
 

 

 


