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GERAPH THEORY IN REESEARCH OPERATION PROBLEMS
MN NURBAKIT, K 4 T4AIROVA, ZHEH ZHUNUSSOTA

We consider a research operation problem. One of the directions of the research operation iz
the graph theory. Graph theory in research operation problems are used frequently. We consider an
example nfusmg graph theory in solving research operation problems.

Operations research (OF.) is an analytical method of problem-solving and decision-making that
15 usefil m the management ufurgamzahnns [11.

Apgraphisa data structure of finite set of pairs, called edges or vertices [2]. For example, graph
coloring concept can be applied in job scheduling problems of CPU.

Example: solving research operation problems if's "the shortest path” problem, wlhich solved
with Dijksira's algonthm.

Input- A distance matnx C for a digraph G = (V, E) with n vertices. If the edge (1, j) belongs to
E the oL, j]l a:[ua]s the distance from 1 fo ), otherwise ef1, J) equals . Cutput: Twoe n-vectors, y.] og
pl.]. contaiming the length of the shortest path from 1 to1resp. the predecessor vertex for 1 on the path
for each vertex in {1, .., n}. P15 the set, for which the shortest path 15 already found.

1. Start with 5 = {I} plrl =0, y{1] = 0; p[v] =-1, y[v] = for all other v; P=0; 2. Selectav e
S such that y{v] 15 mimmmal; For {w|(v, w) € E} — P with y[w] = y[v] + c[v.w] set: y[w] = y[v] +
clv,w]; plw] =v; 5 =5 U {w}; When all vertices m {w|(v, w) € E} — P has been examined: 5 =5
—{vi:P=Pu {v}; 3. Stop when S 15 empty.

Example. Let 1t 15 given focused columns G (U, X} and function of scales of C: U — E. Fixed
two tops of 5 and £, we will consider let, comnecting these tops. We will designate
its weight ¢ (u(s, £)) = X ueu cu — min p(s.t). Find mimmal way of graph.
lLvili:=cw 2
ls: =0, fs: =0, X1: = {s}, 1: =5 // 1-the last closed top
3.v)en'X1 1y =mn (1), i + c1j) If |j changed, fj:=1
4. We choose 1 top with the munimuom weight (11 = mun j6eX11;)

5. If11m't defined the algonthm 15 ended
6. If on an enfrance gave t top, and 1 = to t, the algonthm is ended
1.X1:=X1vu {1}, goto 3
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