


ALGORITHMEN O DATENSTRUKTUREN - UBUNGSSTUNDE S

-> problem ist ahnlich zu knapsack

1. DOCo ..
n]C0

..Wmax]C0 ..Vmax]

2. DP[i](j](k] = Maximaler profit von items 1 . i mit maximalem
Gewicht ;& Maximalem Volumen 1

wir nehmen

ites item
3. DOCO][j][k] = 0 fur 0= j= Wmax ,

Osk= Vmax N

DO [i] (j) Ck] = maxSDCi -1](j][k] ,DOCi -1)(j-WCiS)(k -1] + P(i))
A &

wir nehmen ites funktioniert weil
item nicht Array laut Aufgaben

fur 15in
, 13jWmax , 15 kVmately 1 geindexed

of bounds hier
4. erst in aufsteigendem i

, dann j , dann k beachten !

5. Losung in DO (n)(Wmax] [Vmax] & hier wieder auf outofbounds/indexing
aufbassen

6. O(nWmaxVmax) ,
da wir (+1)(Wmax +1)/Vmax +1) Eintrage in 0(1) berechne

und die Losung in 011) extrahieren .



Zebra array is square

# Aufzeichnen, ausser absolut karenis

#1
. Do[1 ..n)(1 ..

m) ~ Aist1 geindexed
d

2. DO(i)(j] = grosse von grosstem Zebra array mit unteer-rechter-Ecke A(i)(j)

3. DOCi](1] = 1
,

15i4n

DO(152j) = 1
, 15 jsn

DOCiS(j] = 1 , if ACibIj] =E(i)(j-1] llACi](j] = A(i-1)(j) 11ACi](j)FA(i-1)(j -1)
DP(i](j)= 1+min[DP(i)(j - 1),DP(i-1)(j) , Boci-1] (j-1))

&
wir nehmen nachstes item als ecke und nehmen min vom Rest

,
weil die

es kaputt machen konnten

4. von links nach rechts & von Oben nach unten for i = 1... n

for j= 1 ... M

5. Maximum aller Eintrage

6. O(nm) da wir num Eintrage inOberechnen und das endresultat in 0(1)
extrahieren .



1. n+ 1 - counterintuitive byof nt runtime

2. Dplij = #routes from C,
to % (stopping at (i)

3. Dp[oj = 1 ; Vi > O
,
Dp(i) = [Dp(j] we look through all entries and check whether we can

03ji
Ki sled attach after G .

this is possible , exactly when Kiskjtd
4.

from O to n

5
. DP[n]

6. On

for each entry we only need to look back 10 entries before we have Ki\kj + d
.
Once reached

that bound it can only get bigger so elements further back do not need to be considered



↓
smallest element

&th in between

b) with distance n start at the top green element
. Compare to X if X <A[i7(j) goto ASi-1)(j)

2n to both ends
Steps if x < A[i](j) go to A[i][j +1)

.
if X = Ali](j] return .

so we walk trough the table step byStep . In total we can take at most In steps
& largest element

&
same as other green

this is reached when the element is in the opposite corder (depicted in red)



1. nx(k +1)x2

2. dp[i](j][1) = #strings of length i with j times "17" that end in &

3. Base Cases : dp(1)(o)(1) = 1 : dp(1)(j](1) = 0
, Xj > 0

recursion: dp2i)(j](0]= dp(i-1)[j)(0) + dp(i-1)(j)21]

dp2is(j) (1) =

(dp(i- 1](j) 20)
,

if jo

dp[i-1][j)(0) + dp2i=)[j-1)(1) +! otherwise .

for i= 1..h

·forj= 0 ...
K

4. calculation orderi from 1 ton rest doesn't matter for 1=0.
1

↓
notation of master solution this is weird bc. then we have 1 part -indexed

and 1 part 1-indexed ,
in practice you have to take care5 . dp[n][R](0) + dp[n]<k](1)

Of that

6. O(nk) entries
,
each processed in O(1)

.


