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Exercise Sheet 07: Relational Calculus (33 points) 
(due by Thursday, December 12, 2013) 

Please note: You need 50% of all exercise points to receive the Studienleistung. Solutions have to be 

turned in on paper until Thursday before the lecture either in the lecture hall or into our 

mailbox (Informatikzentrum 2nd floor). Please write your matriculation numbers and your tutorial group 

number on your solutions! You may answer in German or English. You need to pass both the 

exercises and the exam for the RDB 1 module! Unless otherwise specified: Always use your own 

words! 

Exercise 1 – Relational Calculi (9 points) 

a) Briefly explain the difference between a formula and an atom. (2 points) 

b) What are safe expressions? (1 point) 

c) What is relational completeness? (1 point) 

d) What is the Open World Assumption (OWA)? Why do most applications of TRC/DRC use the 

Closed World Assumption (CWA) rather than the OWA? (3 points) 

e) Briefly explain the difference between range atoms and relation atoms (2 points) 

Exercise 2 – Domain Relational Calculus & Relational Algebra (10 points) 

Given the Student, Course and exam tables below, translate the following Relational Algebra 

expressions to a formally accurate Domain Relational Calculus query (assuming the OWA): 

a)  σsex = ‘f‘ Student      (1 point) 

b) πstudent σresult<1.7 exam    (1 point) 

c) σcrs_no= 100 Course ∪ σcrs_no = 102 Course   (2 points) 

d) πtitle (σcrs_no> 100 Course ∖ σcrs_no= 102 Course) (2 points) 

e) Student × exam      (2 points) 

f) πfirstname, lastname, course (Student ⋈mat_no=student exam) (2 points) 
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Exercise 3 – Tuple Relational Calculus (14 points) 

In addition to the Student, Course and exam tables from Exercise 2, assume the Alias table below. 

Create a TRC query (assuming the Open World Assumption) for: 

a) A query retrieving all first names of all students. (1 point) 

b) A query retrieving all exams with a better result than 2.3. (1 points) 

c) A list of aliases whose student has more than one alias. (3 points) 

d) A list of last names of those students that never had a 2.* or 3.* (* ϵ {0, 3, 7}) in any exam. 

(4 points) 

e) A list of last names of all those students that took at least all exams in all courses with a course 

number between 110 and 120 (inclusive). (5 points) 

 


