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Assignment 1: Resolution Calculus
(Given Feb. 13.)

Problem 1.1: Prove in the resolution calculus using derived rules:

|=A ∧ (B ∨ C)⇒ A ∧B ∨ A ∧ C

Solution: Clause Normal Form transformation

A ∧ (B ∨ C)⇒ A ∧B ∨A ∧ CF

A ∧ (B ∨ C)T;A ∧B ∨A ∧ CF

AT;BT ∨ CT;A ∧BF;A ∧ CF

AT;BT ∨ CT;AF ∨BF;AF ∨ CF

Resolution Proof
1 AT initial
2 BT ∨ CT initial
3 AF ∨BF initial
4 AF ∨ CF initial
5 BF with 1 and 3
6 CF with 1 and 4
7 CT with 2 and 5
8 � with 6 and 7
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Assignment 2: Combinatorial Circuit and its Graph
(Given Feb. 20.)

12pt
Problem 2.2 (Combinational Circuit for Logical Equivalence)
Logical equivalence can be expressed by the Boolean function

f : {0, 1}2 → {0, 1}; 〈i1, i2〉 7→ (i1 + i2) ∗ (i1 + i2)

Draw the corresponding combinational circuit and write down its labeled graph G =
〈V,E, fg〉 in explicit math notation.
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Assignment 3: Positional Number Systems
(Given Feb. 27.)

12pt
Problem 3.3: Write down the last 4 digits of your matriculation number and (consid-
ering it as decimal number) represent it as binary, octal, and hexadecimal number.
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Assignment 5: Virtual Machine
(Given March. 20.)

12pt
Problem 5.4 (Even Odd Test)
Assume the data stack initialized with con n for some natural number n. Write a L(VM)
program that returns on top of the stack 0 if n is even and 1 otherwise. Furthermore, draw
the evolution of the stack during the execution of your program for n = 4 and n = 5.
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Assignment 7: Search in Finite State Space
(Given April. 24.)

Problem 7.5: Does a finite state space always lead to a finite search tree? How about
a finite space state that is a tree? Justify your answers.
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