MmS5023 lecture 12
Optimization

Plan
- Weighted graphs
- Shortest path algorithm
- Minimal spanning trees (Kruskal and Prim)
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Dijkstra Shortest path  (fute gaa)
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Kruskal’s Algorithm
Step 1: Set the counter i = 1 and wl/qctanedgee; in G, where wt(e;) is as small as
possible. - - RN

Step 2: For 1 <i <n - 2, if edges ¢,, e, ..., ¢ have been selected, then select
edge e;41 from the remaining edges in G so that (a) wt(e;.;) is as small as possible
and (b) the subgraph of G determined by the edges ¢y, e3, ..., &, €+ (and the
vertices they are incident with) contains no cycles.
Step 3: Replace i by { + 1.

___— Ifli=n =1} the subgraph of G determined by edges ¢, €3, . . . , €, is con-
nected with n vertices and n — 1 edges, and is an optimal spanning tree for G.

Ifi <n~— 1, return to step (2).
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Sﬁapltmmnmumiﬂ landplmmarbu:myvatex 1 € Vl]into set P, Define

NﬂVw{m}andTm&

mmth‘lﬁlﬁﬂ‘ﬂl MIVl=n,letP=={v1,vg,....v;},Tm(al.eg,
v €y }yand N = V — P, Add to T a shortest edge (an edge of minimal weight)

inGtlmoonnsezrc:tsﬁvem:ur..t:inwathavcrt:emy(=I= Vi+1) in N, Place y in P and

delete it from N,
@_3 \ S OL-roo oﬂ'oame5 oo Son.

Step 3: Increase the counter by 1.
Ifi = n, the subgraph of G determined by theedges e, €3, .. ., €,-1 is connected

\'Wiﬂmvertkmﬂndnm 1 edges and is an optimal tree for G. _Froe by e
If i < n, return to step (2). Aok 2=k
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