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An alegrain b arching proggis consists - i

(a) a directed naxalic graph (AC)
with vertices V ,, --> Un

edges E, vi) each satisfying i<j .

(b) a degree t multivariate polynomial (e)
ou each edge, in some set of variables
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Example (probability or HMM producing string)
If we have HMM With state set S

,
starting state soS.

alphaped I , transition probe pij (iijtS)

emission probs gir
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, w6S)

the probability of producing string G , Esory I is
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A dynamic program
to evaluate +↑:

define jb is the induced labeled subgraph
of on vertex set dV....Vj3 .

The recursive formul for fij) is

f
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.

f+3 = [ (e) · fiti)
e = (vi

,Vj)

For algebrain branching program i form

matrix M(H) where

f) Vi,vj) ↑(vi,;) =E

if i=j
=

nn(; = (1 - 2
W⑧ oherwise

then fi is the 1
, n) entry of M(it)**

To evaluate f↑ (a... -- , amd where a
,...,amETr

substitute a
, ... -,am

for variables X
, ---,xm ,

obtain matrix M=M(π; a) , compute
2 2m
,

es

,wee
- largest power of 2M

/ M less than n

write n- 1 in and the digits of not
tell you a subse or <M , M, ..., M2"3
whose product is M"

Evaluating - is I lig(u) mas malt's
,

Sw 04lrg) depth O (poly(al) work
.



Reducing determinant to evaluating poly(n) -size ABP
.

permutations as cycle diagrams .
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If G has edge labels
,
the with of I

is the product of its labels
. The length of C

If VIC is totally ordered ,
is the op edges .

clow sequence in G
2 -
-

is en sequence of clows C,G ...R
such that

Gr The first and last vertex in each clowr

is its lowest - numbered vertex
,

called the "head"

b
.
The heads of dows are a
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strictly increasing sequence in V(G) .

-I- Cr Cz Ce

! W 3
6 0-T & Z

I ·
is7y
% yg4



The weight of a clow sequence is the

product of the weights of the clows
.

The length of a clow sequence is the sum
ths .

o its leng
The sigh of C O Sequence Cr--,Clow

is El -
# clows

length


