
Wolfgang K. Seiler B6, B4.18

Tel. 2515

November 30, 2018

Mathematics and Information, Exercise sheet 12

Problem 1: (10 points)

Some olletion ontains six douments, in whih the following words our with frequen-

ies given in parenthesis:

D1: Shannon (7), Entropy (1), Information (2) Cryptanalysis (1)

D2: Shannon (1), Boltzmann (1), Entropy (8), Information (5)

D3: Boltzmann (2), Entropy (4), Clausius (1), Information (3)

D4: Boltzmann (5), Entropy (1), Clausius (1), Heat (5)

D5: Information (4), Shannon (2), Code (6), Cryptanalysis (3), Key (4)

D6: Kelly (5), Shannon (1), Bet (6), Portfolio (8), Information (3)

D7: Las Vegas (5), Shannon (3), Kelly (1)

D8: Shannon (20), Juggling (2), Roboter (4), Uniyle (1)

Construt two term-doument-matrix for this olletion in whih all olumn vetors have

length one, one with entry one if the term ours and zero otherwise, the other one with

entry equal to the frequene of the term! Then rank the eight douments by their relevane

for the following queries aording to either of these matries:

a) Shannon

b) Information Shannon

) Information Entropy

Problem 2: (10 points)

In the ourse, we omputed the singular value deomposition of the matrix

A =
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and used it to replae A by a nearby matrix of rank two.

a) Do the same using the QR deomposition!

b) How does this matrix rank the relevane of the �ve web pages for the query ranking of

web pages?

Can be submittel till Thursday, Deember 6, 2018 at 11.55h


