


ALGORITHMEN DATENSTRUKTUREN - UBUNGSSTUNDE 7

a) We always go to the left child starting at the root as soon as we reached a leaf we

have found the smallest key the height of the tree is Ollogn) - our runtime

3) When we are allowed to make changes ,
we can always find smallest as in a and then delete

that node which is as seen in the lecture also in Ollogn) .

We do that i times which

justifies the Olilog(n) runtime .

2) The newvalues describe how many leaves are in the left
,
middle

,
and right subtree respectively

We show that this value can be updated in O(1) for insert and delete



a) A(n)
if n < 5

returna

esse

return A(n-1)+ A(n-3) + 2A(n- 4)

6 Recursion : Se ,
if M34

T(n- 1)+T(n-3) +T(n- 4) + d otherwise
We bound(n) by :

↑(n)3i(n-4)59+ (n-8) 3 ...32T(n-44) and<
↑(n)34/ but because of the base cases We do T(n)g"4
BC : n54 T(n)=15 as n/451

II : Assume for some integer >5 the property holds for all k' < k

1S : T(k)= T(k- 1) + T(y+3) + T(k-4) + d



C) mem On-dimensional array with -1to mark non-visited spaces
func B(n)

if n < 5

return n

else if mem[n]t-1

return mem [n]

else

mem(n) B(n-1)+ B(n- 3)+ 2B(n-4)
return mem[n]

d) for i d 1...., n 1. size n (1-dimensional)

if i < 5 2
.dp(i)= Ai

&D [i]= i 3. dp(i) = i
,
if i <5

else d(i) = dp(i - 1) + dp(i-3) + 2dp(i - 4]
,
otherwise

dp (i) = dp (i-1] + dp[i3) + 2. dp[i-1) 4. from i= 1 to in

return dp[n] 55. each entry in OG-> total of O(n)


