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GUIDELINE®S

You don't need to memorize
what will be mentioned.
Instead, try to understand

Fach PowerPoint
Presentation will be available
as PDF tile on Google Drive
Folder of the Course



REMEMBER |

In our course, we are targeting

Which means, all of our problems
will be in the form of that
shows all possible forms of the
environment




»  Uniformed Search (Blind Search):
state

Uniformed Search
Strategy

Directed/Undirected Weighted Graph

Depth-First Search Breadth-First Search Uniform Cost Search




ADDITIONAL: PATH COST (REVISION)

» Path Cost refers to the total weight or cost of a path between two nodes in a graph.
» Forthe solution path, the total cost is the sum of edge weights along a specific path.
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GRAPH REPRESENTATIONS
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WEIGHTED GRAPH
DIR/UNDIR

The only differenee vetween Directecl/Undlirected grapns is the
Viee=Versa rule orf reoresenitation

Adjacency Matrix Method

Adjacency Matrix for
Undirected and Weighted graph

Directed Graph Adjacency List Representation

AdJ acen Cy |_| St M eth Od Adjacency Matrix A[]

www.kodefork.com



BASIC SEARCH

. Initialize an empty list and put the initial state in

It

. Take the first state in the list as the current if itis

not visited yet otherwise skip it, and remove it
from the list

. Check if the current is the goal state, if it is, then

terminate the search and return the solution
path

. Otherwise, expand the current of its successors,

and add them into the list using a queuing
function

5. Repeat from (2) to (4)

6. If the current becomes empty, then there is no

solution and return “fail”



UNIFORM-COST SEARCH

HIFOE Rty FUnction

Priority function is a data access principle that gives a priority for each
element using FIFO, which the highest priority removed first. In UCS,
the priority for the lowest cost (Sort), and the cost of each path is
accumulative
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1
5 2

2 3
9 1 6 8
0. 7'11=3.1
8 9 10 11 12

4(14),7 (10),6(8), 5 (6) —_— Remove
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List
10(17),9 (13). 4 (14), 7 (10), 6 (8) —) Remove
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List
10(17),9 (13). 4 (14), 7 (10), 6 (8) —) Remove
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List
10(17), 4 (14), 9 (13), 7 (10), 6 (8) —) Remove
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10(17), 4 (14), 9 (13), 7 (10) — Remove
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5 2
> 3 Cost of the solution = 8
9 1 6 8
4 5 7
0 / 11 3 1
8 Q 10 11 12

Solution: [1, 3, 6] - Visited: [1, 3, 2, 5, 6]



UNIFORM-COST SEARCH (GRAPH)

[S]
Start 5 [SA(2)],[S,B(3)],[S,D(5)]
[S.B(3)],[S,D(5)], [S,A,C (6)]

3 o D [S.D (5)], [S,A,C(6)],[S,B,D(7)]

[S,A,C(6)],[S,B.D(7)],[S,D,G (10)]

[S,ACD(7)],[S,B,D(7)],[S.ACG(8)],
{S,D,G(10)]




DFS VS. BES Vo, UCS

BIES

BIES GIES

[S]

[S,A],[S,B],[S,D]

[SA],[S,B],[S,D,G]

Actual Cost: 10
Sol. Steps: 3

[S] [S]
[S.A].[S,B].[S,D] [S] [SA(2)][S.B(3)],[S.D (5)]

[S.B],[S,D] [SAC] [S, A(2)] [S,B (3)]. [S,D (3)], [S,A,C(6)]
[S,D], [S,AC] [S,B,D] [S, B (3)] [S,D(5)], [SAC(6)],[S,B,D (7)]

[S,AC] [S,B,D] [SD,G] [S,D (5)] [S,A,C(6)],[S,B.D(7)],[S,D,G (10)]

[S,ACD(7)],[SBD(7)][SACG(8),
{S,D,G(10)]

Actual Cost: 10 Actual Cost: 8
Sol. Steps: 6 SACCE) Sol. Steps: 6

[S,B,D], [S,D,G], [SACD][SACG] [SAC(6)]



Uniformed Search
Strategy

Directed/Undirected Weighted Graph

Depth-First Search Breadth-First Search Uniform Cost Search

Depth-Limited Search lterative deepening Bidirectional Search




IMPLEMENTATION



# Make a
cla=s=s Graph:
def  dnit (=s=elf, root=None, weighted=None, directed=MNone):
t Adjacency List representation
root:
self. graph iroot:z[ ]}
else:

salf. graph {"root™:=[]1}

self. weighted = weighted

if weighted == True:

self. weighted = weighted
elif self. weighted !'= None:
raise Exception("weighted parameter be True or None™)

s=elf. directed = False
if directed == True:
=elf. directed directed
elif self. directed
raise Exception(” rected parameter shouwuld be True or None™)

print{f"Graph is created with root name: {list(self. graph.-.keys{}}[@]3}")




def add vertex(self, vertex):
if vertex not in self. graph.keys():
self. graph[vertex] = []

print("Vertex 1s added successfully !7)

else:

print("This vertex does exist in the graph already !™)



def add sdge(self, wertex 1, wertex 2, weight=MNome) :

if wertex 1 in self. graph.keys({) and wertex 2 in self. graph.keys{ )=
if nmot s=1+F. directed:

i¥f mot =elfF. weighted:=

self. graph|[wertex 1] .append(wertex 27

self. graph|[wertex 2] .append(wertex 17
el se:z

if weight !'= MNMone:

s=elf. graph[wertex 1] .append{(wvertex Z, weight)])

s=elf. graph[wertex 2] .append{(wvertex 1, weight)])
el=e:

raise Exception{ ™It showld be a weight for the sdge™])
else:

i¥f mot =elfF. weighted:=

self. graph|[wertex 1] .append(wertex 27
el se:z

if weight !'= MNMone:

=l . graph|[wertex 1] .append{(wertex Z2, weighit)})
el=e:

raise Exception{ ™It showld be a weight for the sdge™])
el=sez

raise Exception "It should be both wertices exist inm the graph ™)

print{f"Edge added between {wertex 17 and {wertex 21"




return self. graph

—




my_graph = Graph{"5", directed-True, weighted-True)
my_graph.add_vertex("A")
my_graph.add_vertex("B")
my_graph.add_vertex("C")
my_graph.add_vertex("D")
my_graph.add_vertex("g")
my_graph.add_edge("5","B", 3
my_graph.add_edge("5","A",
my_graph.add_edege("5","D",
my_graph.add_edge("A","C",
my_graph.add_edge("C","G",
my_graph.add_edege("C","D",
my_graph.add_edge("8","D",
my_graph.add_edge("D","G",
print(my_graph.get_graph(})

Graph is created with root name: 5
Vertex is added successfully !
Vertex is added successfully !
Vertex is added successfully !
Vertex is added successfully !
Vertex is added successfully !

added between S and B

added between S and A

added between S and D

added between A and C

added between C and G

added between C and D

added between B and D

added between D and G

: [('8%, 3), ("A', 2), (°D', 501, 'A%: [(°C", 4)1, "B%: [('D', 4)]1, "C": [('G", 2), (°D*, 1)1, 'D': [{'G‘, 5}1, "G': [1}




def LIC5(self, goal, start-None):
if not self._weighted:
raise Exception("Uniform cost Search only works with Weighted Graphs !")

ot BASIC SEARCH . Initialize an empty list and put the initial state in

Ist - [[(start, 0)]] it

else:
1t - [[(*root", &)]] . Take the first state in the list as the cumrent if it is
visited - [] not visited yet otherwise skip it and remove it
e st from the list

# Sort all elements alphabetically to get a unified answer !

# Sorting based on total path cost ond alphobetical order to follow "FIFD + Priority™ principl

1st.zort(key-self. path_cost)

# basic search

current_path = 1st.pop(8) # FIFO
current_node = current_path[-1][8]

def _ path_cost({self, path):
total cost = @
for node,cost in path:
total_cost += cost

if current_node in visited: return total cost, path[-1][@]

continue
visited.append{current_node)

if current_node -- goal:

return 1ist(map(lambda x: x[@], current_path)), sum(map{lambda x: x[-1], current_path)), visited

else:
adjacent_nodes - self. oraph[current_node]
for node, cost in adjacent_nodes:
new_path = current_path.copy()
new_path.append({node, cost))
1st.append(new_path)

raise Exception("Search Failed !")

L]

. Check if the current is the goal state, f it i, then

terminate the search and return the solution

path

. Otherwise, expand the current of its successors,

and add them into the list using a queuing
function

. Repeat from (2) to (4)

. Ifthe current becomes empty, then there is no
solution and retum ‘fail




1]: | print(my_graphLC5( ‘6", start="5"))

([IS!J IA!l I[ll IE!]JI EJ [IS!j IA.'J IH!J InlJ I[:lJ Iﬁl]}

Actual Cost: 8
Sol. Steps: 6
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