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HCS Algorithm:
cs=start, open=[start], stop=false;
path=[start];
while (not stop) do
begin
if(cs=goal) then return(path);
else
generate children of cs and put them in open;

if open is empty then stop=true;

else
begin
X=CSs;
for each state y in open do
begin
compute the heuristic value of y, h(y);
if(y better than x) then x=y;
end
if(x better than cs) then cs=x, add cs to path;
else
stop=true;
end

end

end
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Example 1: Find the goal (G) with a minimum cost by using the HCS method to the following
tree:

Where: Current State (CS) = A, Open = A, Stop = False, Path = [A].

Solution of 1:

# CS Open Path
0 A [A] [A]
[A,C] x=A 50
1 . C [B,C,D] a wj X=B 35
Rha JGlY) a5 e o5 o Loy i o 858 S B X=C 30
X=D 40
[A,C,J] x=c30
2 J [H,1,J] c = X=H 28
X=I 25
X=J 20
[A,C,J,R] x=1 20
3 R [Q,R] s =vsi X=Q 18
X=R 15
[A,C,J,R,G] x=R 15
4 G [G] R Yl X=G 5
A< Jib Jall Jamy (52 jlusdl)

Solution Path: A---C--J--R---G
No. of nodes: 18

No. of links: 17
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H.W.: Find the goal (Z) with a minimum cost by using the HCS method to the following tree:

Solution Path: ?
No. of nodes: ?

No. of links: ?

Example 2: Find the goal (Z) with a minimum cost by using the HCS method to the following
table, where A is initial state:

Node Cost

(A— B) 5

(4—-0) 3

(4— D) 2

(4> 2) 20 Solution of 2:
(B— D) 1 State Space:
(B—C) 15

(C—>D) 30

(D—>E) 1

(D—>Z2) 4

(E—>2) 5

Search Space: f(n)=g(n)+h(n)
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f(B)=5+1=6
) f(©)=3+1=4

g0 pyZav123 :
f(Z)=20+1=21 e
[ f(E)=1+2=3

g(z){f(Z)=4+2=6

g3): f(Z)=5+3=8

Search Space: A-=-B-=C--=D-=Z--E-=Z--Z

Solution Path: A --- D —-- E --- Z = 2+1+5=8 = 4iall jludll 4K

No. of nodes: 8, No. of links: 7, g: 3.

Problems with Hill Climbing Search Method (4&: k!l o3& JSLiw):

1. Local Maximum (4daal) ealiad) ciligil): is a state that is better than all its neighbors but
it's not better than some other states far away.

CYLis) (o Juadl Gl G815 A8 de i) (¥ iaY)) @V JS e duall ()5S Ao V) aall a8 o s &
emaall Jalby Gad 6l Y) dall s liely ain s 0 gmin 3 sa g Jlaial o A8 5 AY) il sl

Example:

10

<:| Goal

cigll Jom s 53 5 (B com 8 o(L)inell 52 Y Sl 525 () 28 (O ol Jall s g3yl o3

A local maximum moves appear to make things worse It is mainly (z—=ls J<—&) frustrating

(334l axe) because they often occur almost within sight of the solution. In this case they are called
Foothills () duzaa/deall Jind ).
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v

. Plateau (g si—wall Jg—l)): is a flat area of the search space in which a whole set of
neighboring states have the same state value.

On a plateauitis not possible to determine the best direction in which to move by making

local comparisons.

(Fmmn) il (5 siasall Jgmually oy Lo 138 ~lail) A (a5 VLAY s Lagd (i yha Ll (555 Laie
‘ﬁgi ‘ﬁﬂ\uﬁ)@_zss_x;m\&uuﬁ‘dM\wﬁgw\u@L@JsJ};\A\&cN\dsoi)si@ugj

Plateau

ol ddaie

v

Jrogall danlr clubbylly Qgulsl pole 48 ¢ £lilaodl sE U1 @ud cdelune Sbiud (*)



(%) iz Clals dana 3 / &S5 iy 55k

jump o
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b Lﬁm 5 simall Jlaissy (Jump) 3 ) Jee oy el ‘?:‘3” iglita (B/ C, D) 2=l Oi 5yl oda L_Q.L;N.\

3. Ridge (d=iiall 48kidl): is an area of the search space that is higher than surrounding

areas, but that cannot be traversed (LL!s Llad & ai) by single move in any one direction.
alatY) e oladl (Lo sanl g8 sha e jsie o La et (Sa Y 815 8 slad) shlicll (e adi 55 dahic o
) 525 Lae (s Adaia) il il ghady ) S5 Ll (555 (51 es LYY e ST el 0 Y Lo n A 5ia yiini
.(Heuristic Value) 3 slas) (sl ¢daa )l sl sale) ang A cyinadil) Al gl

Example: @

SLY) S STl of 55l o8 8 Laadl

HCS Problems Solutions (Jsad)):

1- Backtrack to some earlier node and try going in a different direction.
IS JsY1 Gkl G ae ) e Jal Wy jh 2l A U8 Lesaie ) as) i (Local Maximum) lSie Jal
LJaalal) gay

2- Make a big jump in some direction to try to get to new section of the search space.
o Jsanll (i 3l (Lo Jalain ¥ (Sl Ly et il il shadl) imny Jalais 51) 338 Jant (Plateau) A8 iia gl
Al (e Juadl 33 Alls

3- Apply two or more rules before doing the test.
) e Gl dlee ol ja) 0 05l (e ST Gadi J sl (Ridge) e Jal
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