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Loot distribution “ 2D

Alibaba and his k men have raided an ancient tomb. Inside, there were n

treasures T ={ti,... t,}. Each treasure t; has some weight w; € R* and price
pi € R™. Each treasure belongs to one of four groups G = {1,2,3,4}, where
gi € G denotes the group of treasure t;. Each of Alibaba's k men will move part

of the loot to one of the Alibaba's hideouts. The maximal weight that man
b j€{1,2,...,k} can carry is u; € R,
‘ Alibaba wants to:

#) » transport at least one treasure from group 1 and at least one treasure from
group 2 to any of his hideouts;

l‘\ e § 1
b) » transport any treastre from group 4 only if at least some treasufe from group
3 is being transported to any of the hideouts;

Cj » distribute the loot such that the maximal difference in the total prices
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transported by the individual men is at most Prmax— A ‘fﬂk)km Mr .Zfﬂ) ,‘JL}.

< LS L 1
A ) » maximize the total price of the transferred treasures

Design an ILP model to solve the given loot distribution problem.
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Correctness of Dijkstra’s Algorithm

Prove the correctness of Dijkstra’s Algorithm
Input: digraph G, weights ¢ : E(G) - Ry and node s € V(G
Output: Vectors | and p. For v € V(G), I(v) is the le ok
shortest path from s and p(v) is the previo
path. If v is unreachable from s, /(v) = x
undefined.
i(s):=0;(v) :i=ocforv£s; R:=0;
while R # V(G) do
Find v € V(G)\ R such that /(v) = min,cv(c)\R (w)
RE=IRORVY
// calculate /(w) for all nodes on border of R
for w € V(G)\ R such that (v,w) € E(G) do
if [(w) > I(v) + c(v,w) then
| 1(w) = 1(v) + (v, w): p(w) == v,
end
end
end
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Multiprocessor Scheduling problem with preemption

release date and deadline

We have n tasks which we want to assign to R identical
resources (processors). Each task has its own processing time
pj, release date r;j and deadline d;. Preemption is allowed
(including migration from one resource to another). Every

will execute no more than one task at a moment and no

processor
be executed simultaneously on more than one processor.

task will
2 parallel identical resources:

tkol Ty T, IE T4 Ts

p; 21 32 41 16 2

W = fERO 00 5 5

PRRORGT 6 1 T

Formulate as Maximum flow problem.




Knapsack

Using dynamic programming, solve the following instance of
Knapsack Problem:

» number of items: n=7

» knapsack capacity: W =5 ((o L}w
> S
> )

costs ¢ = ({2,5,5,5,3,5,’1)
weights: w =(1,1,2,2,3,4,1

e ey e , ‘
a) Compute the optimal solution (objective value and items in

knapsack) of this instance of Knapsack Problem. Write down
all iterations of the algorithm. Is this solution unique and
why?
b) What can you say about the computational complexity of the
algorithm for instances »:-uhere W < 10n? e
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Project Scheduling with Tempora

| Constraints
A co'ns“cructlon company has obtained a contract on 2 oroie
consuspng of 4 non-preemptive activities A, B, C and D. Th
following temporal constraints apply:

o) » Activity durations are pPa=1, pg =2, pc=3and pp
o) » B must start exactly 1 time unit after start of A.
) » Ccan start at least 2 time units after start of A
J) » After the completion of C, there are at least 3 more time units
before D can start.
2\ » D can be started not later than 7 units after start of C.
) » We suppose that the project can be terminated 3 time
after the completion time of D.
8} » The maximum duration of the project is 12 time units.
a) Draw a directed graph with temporal constraints for this

problem. o
b) Is this instance schedulable? Why? A7 .
Hint: Add “dummy” activities with zero duration for beginning

and end of the project. Bs=—2+ e
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. Maximization of absolute value

Consider the following mathematical model of four variables

X1, X2, X3 and X4, (v e 22% &y
5 Y
Maximize |xi| + |%2| W == &5
v
Y
subject to the restrictions [0
L. Lrxt
1. at least one of these two constraints must hold:
> x; + X+ X3+ xa < 1000
» 3.3 +5 x+xat2: xs < 500
2. xp is at least max{2 - x2,%3}- p ey e A x, £
3. & equals to A X G (N ARG e i i ' J
WS e - le
& ><.e{1234}€z a0
. _5000 < X!E{123} X4 )“]f_ X,c{12741 ~ < 1000. |
Formulate by the Integer Linear Programming. bt 7
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