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A directed graph is a DAG Iff it has a topological
ordering of its Vertices

Compute shortest paths in DAG via topological Sorting.

G = (V
,
E)

V = M

(u, x)2E

L = topological Sort of vertices

L[]
,
< [2], .... L[m]

Shortest path algorithm (linear time) :

d = array of length m

&[i] = Shortest path cost from Vertex 1 to i

d[1 = 0

d[u] = 0

2 = k 1 v

P : array of pointers (backtracking pointers)

P[v] = - 0

1 1 V = M

P[v] = the predecessor of vertax v in the shortest path from 1 to x.

FOR i = 1 + o m
,
Do u = (i]

For every v such that (1, x)EE :

Let w = weight (u, x)

If d[v] < du] + w

d[v] = d[u] + w

P[X] = u



Deterministic Finite Automata
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Alphabet 2 = Sa , b3 For every state
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To accept a string :

all the input string is scanned

and the last state is accepting

To reject a string :

all the input string is scanned

and the last state is non-accepting

Note that we can have an empty string (i)

Example :
a, D

-
Language Accepted :L = Ga" b : n = 03

Formal Definition :

M = (Q,2, 0 , 90 , F) , where

Q : Set of states

&: input alphabet , &

6 : transition function

90 : initial State

F : set of accepting sets



Transition Function :

6 : Q +2 + Q

8 (9 , x) = q ⑨

Describes the result of a transition

from statea With Symbol X.

Extended Transition Function :

-* a + 2
*

+ Q
,

(a
, x) = 2

&* (g
, w) = q

Describes the resulting state after scanning
String I from state E

&* (g
,
w) = a implies that there is a walk

of transitions = 0, ... Ok

①00 .........S

States may be repeated

Language Accepted by DFA :

Language of DFA M :

it is denoted as ((M) and contains all the strings
accepted by M



We say that a language I' is accepted (or

recognized) by DFA M if ((m) = 2/

For a DFA M = ( Q ,
S
,
8
, %0

,
F)

Language Accepted by M :

((m) = Ewa&*:
*

(20
,
w)2F3

Language rejected by M :

((m) = 3 wa**:
*

(2
,
w)[ F3

Regular Languages :

A language L is regular if there is

a DFA M that accepts it (((m) = 2)

· The languages accepte by all DFAs

form the family of regular languages.

Begular language examples :

3 abbab
,
&X , ab, abba3

· There is no DFA that accepts non-regular languages

Non-regular language example :

1 = 3aVb" : n203



Non-Deterministic Finite Automata :

Alphabet = 2a3

-
wo choices

An NFA accepts a string :

if there is a computation of the NFA

thcx accepts the string

i . e
. all the Input String is processed and the

automaton is in an accepting State

In the above example,
C = 39, 03 ·

Sa3 and Laaas rejected

Lambda Transitions : in this case
, you jump to the new State

Transition Function & : ⑳
· (a

,
x) = 39

,, 22 , .... 953

Resulting States following one transition

WithSymbol X.

Extended Transitio Function &*: Same with d but applied
to strings


