Neat Stuff: Algorithmics VU

Flow value: v(f) =>"_ i ors J(€)
Capacity of (A, B): cap(A,B) =3, out of 4 €(€)
Residual: E; = {e: f(e) < c(e)} U{ef: f(e) > 0}

Model: Circulation with demands
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Model: Circulation with demands and lower bounds
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A*-planarandomzazazazation

Adm. heur. h: h(z) < h*(z),Vz € V, h* optimal
e.g. h€{0,dy,d>}

Mon. heur. h: h(z) < wgy + h(y),¥(z,y) € E,
h(t) =0e.g. he{d,da2}

Euler: G connected, planar = |V|— |E|+ f = 2 and
G simple, planar = |E| < 3|V| -6
G simple, planar, bipartite = |E| < 2|V | —4

ovda | running time | correctness
LasVegas probable certain
Monte Carlo certain probable

Vegas ~» Carlo: Running algo A for some time and
generate random answer when it fails to terminate
Vegas ~» Carlo: no general answer but possible, e.g.
Johnson’s algo

Mirkl Mork der Markur Mer oder auch Tom Poise

8505

VC: v (C) = Vedx(Ize A Cx)
minccy |C|, G | ve(C) mit g =0 — 211, f&: 2 1

DS: ds(D) = Va(Dz VvV Jy(Dy A Ezy))
minpcy |D|, G | ve(D) mit g =0 — 211, fF: x> 1

IS: is(N) =Vz,y((Nz A Ny Az #y) — ~Exy)
minycy |N|, G | ve(N) mit g = 211, f7: 21

CLQ: clq(S) =Vz,y((Sx A Sy Az #£y) = Ezy)

Nice properties:

adjacent(v,w) = =(v =w) A (Feep(lve A Twe))
conn(X) =V (v #wAXVAX W) = Fe(TveAlwe))
induced(S) = Ve(Se <> 3y (Sv A Sw A Tve A Twe))

DCEL: each edge of inner (outer) face oriented O (O)
V f: store incident half-edge e

V e: store next(e), face(e), prev(e), origin(e), twin(e)
V v: store its coordinates and an outgoing e

Voronoi diagram: Vor(P), Vq # p,p’ and x € R?
Cell: V({p}) =V(p) ={z : lzp| <|zql} =N, h(p.q)
Edge: V(p,p') ={x : |vp| = [ap'|, lzp| < [zq|}
Vertex: V(p,p',p"”) = 0V(p) NoV(p') NoV(p")
Prop.: ¢°%° vertex in Vor(P) < |0Cp(q)NP| >3
b(p, q)P9€T edge < 3r € b(p,q) : OCp(r)NP = {p,q}

Dual Vor.: G = (P,E), E = {pq: adj(V(p),V(q))}
Prop.: p,q € P,adj(p,q) & Ieircle(p,q)° =0

G contains edge e connecting closest pair p,q € P

Hot MILPs in your area

Dual:
min 'z max p'b
st.oalx >b;, i€ M, st.p; >0 i€ M,
alx <b;, i€ Mo, pi <0 i € My,
aéa: =0b;, i€ Msj, p; free i€ Ms,
x; >0, J €Ny, p'Aj<cj, jEN,
2; <0,  jeNy, PA;>c;  jEN,
x; free, j € N3, p'Aj=c¢;. jeENs.
Subtours:
MTZ:

ui+xij§uj+M~(1—xij)
1<u; <n-1
where z;; =0= M =n — 2

SCF:
Y f1i=n—1

iig Ji = 2oiing Fik =1
0< fij<(n—1)

MCF:
241 ffj —Xialn=1
Zi,i;ﬁk fi =1

k k __
Diitg i = iy i = 0
0< fl <y

VijeN—{1},i#j

Vie N—{1}
Vje N —{1}
Vi,j € N,i#j
Vk e N — {1}
Vk e N — {1}

Vi,j € N,i# j,Vk € N — {1}

Useful stuff: Projects X,Y, ..., binary var. x,v,...

At most (least) X,Y, Z ...
If X thenY

Not X

If X then not Y

If not X then Y

If X or Y then Z

If X thenY or Z

If X and Y then Z

z+y+z+...<(>)N
<y

T=1—-2

r+y<1

1<zx+y
r<zandy<z
zc<y+z
r+y—1<z




