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In order to explain quantum 
omputation, it is the easiest to investigate itvia its realisation as algorithms. There the enormous power of these ma
hines
omes apparent. Therefore we have to take a 
loser look at 
omputational
omplexity theory and its notion, the Landau notation. With this in ba
k-hand we are able to analyse the great advantages that quantum ma
hines haveover 
lassi
al 
omputer devi
es. Sin
e quantum ma
hines are probabilisti
 intheir inner nature, quantum algorithms have to be so too. Therefore thesealgorithms have resemblan
e to randomized algorithms whi
h we will dis
ussbrie�y. But sin
e randomized algorithms are just a sub
lass of 
lassi
al 
om-plexity 
lasses we 
onsider quantum 
omplexity 
lasses and 
lassi
al 
omplexity
lasses in the following. Thus quantum ma
hines di�er by their nature from
lassi
al ones, it is ne
essary to explore the realisation of bits, registers andgates on this new kind of ma
hines. In this 
ontext we 
lear the import roleof unitary matri
es and their meaning in quantum algorithmi
 design. Havingnow all tools together we start to address the quantum algorithms, beginningwith an easy example, the Deuts
h's problem, giving us a shortly introdu
tionin to the usage of the introdu
ed notations. Being familiar with the elementaryrealisation of an quantum algorithm we are able to deepen our understand ofquantum algorithms by Simon's problem of determining whether a fun
tion isperiodi
 or bije
tive. At the end we will fo
us on Grover's sear
h algorithm,performing sear
hes on databases. That algorithm is indeed better than its
lassi
al equivalents, though not exponentially better. We 
lose this dis
ussionwith an outline of quantum networks as an possible way to implement quantumalgorithm and quantum 
omputers respe
tively.
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