
Loop Counting Examples

= in-o +1 +-0

= 2n +2 + 2n + 1 = un +3 = 0(n)

ia =f(nY)
4

for the mini cheat sheet :

= mini

2

nint(26
3_(nInt)



Exam Summer 2022/23 Algorithmen & Datenstrukturen page 8

Theory Task T2.
/ 15 P

In this part, you should justify your answers briefly.

a) Counting iterations: For the following code snippets, derive an asymptotic bound for the/ 4 P

number of times f is called. Simplify the expression as much as possible and state it in ⇥-
notation as concisely as possible.

i) Snippet 1:

Algorithm 1

for i = 1, . . . , n do
for j = 1, . . . , i2 do

f()

f()

ii) Snippet 2:

Algorithm 2

for i = 1, . . . , n do
k  1
while k  i2 do

f()
k  2k

f()

FS 23

+1 -

n(n+1)(2n + 1)
- n = 0(n3)
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↓

(i2- 1 + 1) . 1 = 32
21 = (n - 1 + 1) . 1 = ni

for the mini cheat sheet :
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k : 1
,
2

, 4, . . .,
i2

2°, 21 ,
22, ..., 209252

) + 1 = n ) = n+ 1092(2) It ignoredrest)

= n+ 2109
= 2log(1)+ 210g(2)+... + Llog(n) + n

= 2log(n)) + n = 0(nlogn)

En2 n! n



BaseCase : n= 5 25 = 32 752= 25

1
.
H .: For some integer k25 27 k2 holds

I
.S .: 2 t = 2 .

24 2 . k2 = k= + k2

2k2 + 5k 1k25

= k2+ 2k +3k

= k2+ 2k + 15 1k25

> k22+2k + 1

= (k+1)2

By the principle of...



To Show :

(1 + x)= (4)xi ,
for every positive integer

Base Case :

n= 1 (1 + x7 = 1 + xy

(i)xi = (b) . x + (i) . x = 1 + xx

I
.

H
.
i

Assume that the property holds for some positive integer k :

(1 +x)"= (i)xi



(k + 1)

I
.

S
.
i

(1 + x)k
+ 1
= (1 +x)(1 +x7k

(1 +x))xi
X . (b)xi+(m)x+ ... +(i)x"

=> ii + xi = (G)x1 + (i)x+...+),)x
*+

=
i = 0 i = 1

= (8) ·xii)x" + (i)x

-S

= (8) · x*xi + (i)xi) + (i) -x
*+

(in(k) .x)xi + (i)x
(b) = 1 = (4j+ 1)

= (k+) x (i) = 1 = (i)

x
By the principle of mathematical induction ,

the property is true
for every positive integer n.



enin !) In (n) / log is monoton + hint

= nin(n) = (n(n !) = O(ninn)

en(n ! ) 1 en() / logismonoton + hint

= lenn-en 2)

E zen In ! ) 2 nenn-nenz

=> zenin ! ) +men2 z nenn

* nen2[en2+ en(i) = en2 + (en()+ en(2) +... + en(n)

= (n2 + en(n ! ) = 2(n(n !)

*
= nenn = 2en(n ! ) + nenz Genin !)

nennGen(n ! ) = nenn Olenn !)


