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ABSTRACT
Finding the path has a great importance in planning robot track with a
certain environment ,finding the most suitable track between two cities in a city
map and finally finding the suitable ways for the police and emergency board.

The suitable track between two sites has been evaluated by using the
traditional algorithm which were used for such a purpose as one of the
intelligence techniques with the technology of solving problems which include the
ideal method to find the most suitable research . As a result, it appeared that the
intelligence technique seemed to the best method as, it makes a balance between
the shortest space and the weight of the obstacle .Further ,it is adequate for finding
a solution , the most suitable solution —Unique opt1onal solution . C++ was also

used as a language in the research.
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Aadial o

D e O e Dl sa s B AR e i IS o 55 el e 3 .
e i o) gl s Gl 058 Lo W Bl dad ) Jsasl of G
f i€l a5 (Road Map ) 3ol cillajla 8 cllabil) axsiud of ¢Sayy Jabda Ll o6
(nbdes) Balls el e ey el ddals 8 .(1)( Communication Network ) <i¥lasy!
A(2) bl 8 del) Gl Ja Aagiine doshady cpaall @l (g Al o) (3500 ey

Pty Al ) (L Slase e pemal i lae dund sl A -

Y h ¢ A iiae 4 2Kl B apes 0S5 s bl 58 VT Sluddl o5 (e slaall il |
bl S paia 338 L;X DS as g

aaell 338 5 ( Source node ) siad sdie (el jluall dlayl las Jedl e
Al baa gl o adl lahas i g alsdie gl ) Jludl olay S ( Goal node )
| (3 5 1) oidie gl o Dbl Gl LR 3 Cndl el iy )

: ( Heuristic ) cuiiil.1-

—is (heuriskein ) A<l o el 48 ) AWK ‘_55 Heuristic 4. ()
i 5 = Heuristic Al Jlaiul . <isllaall Cangll e 43y L (_ﬁ ( To discover )
(4) ool Jomdl G55 e ) Juni¥) s a6 ey 0 YA

JLEAY ol e pana ol 2 ol Al sl (e e gasnas it f SAYL
) dlee 0 ( current state )il Al ( next state ) a3 Al

Lnall JSLaall va Ja e Jseasdl aodvins s ( Heuristic) cagill b culS LK
Ao s > J& & ( Heuristic) csall g8 Guday 3l 2 B ey
e A sk ot Sl ((Sales man ) 4wl A e d3daddl ( Nearest neighbor )
pmatill A3 a3t ol Lo alleal) danl g e il (35k o585 . ( Best cost search ) 4l Juadl -
.(5) ( Evaluation function )

: ( Evaluation function ) ax&i) 413 .2

A (el ) Wad) cpe JUENY )5S Cun Bkl A Jidh ah Alllia 335 JS)
Load iy A g8 el 3 ( Next state ) 400 (s38) ) ) ) ( Current state )
) il o3 o tolae) hbaadl 8 QWYY ¢S 1388 5 ¢ 5 Al saie L)) saie e 48 a)) il sea
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Ly g (5 34 (5

U8 e Al a3 plasid 5 38y ¢ ( Final state ) cised (Y Jsasll ol slaal) 4 2ad i3
¢l 2l 53 anll (o aal) & >l 4 20552 el 52
Js——asll ( Breadth first search ) el i ¢l 403 ) 53 5 ( Depth first search )
P (6) o sk S AG ok e

Best-first-search=Hill-Climbing=Depth-first-search + evaluation function.

Al 81 a6 Lt a3 Hill-Climbing —JI e x Best-first-search —J Adaloy
| (4) Gagd Al Y deas of I Aol Aall (o 385l sl s Jy A

ik Jadn uly ((Tree graph)gg).h:d\w%w)wosw\mqb _

Al 5 el o J—E S alall 9% & (hill-climbing ) @l
L. A 8 dlliey 52 lasall alasinls ( Next level ) @D (s sisal ) ( Current level )
aa paiall Aad J8 alaatialy 33U ) (Il 5 sl e JEY) 28 ( first-best ) Zulll 43, k)
it ) sa) 5 S Al e CalS 13l DU (5 shunally ol (5 ginaall A3 )l gy ol
S Wy (gm0l o3gn painsty e JB i (15U Baiall a0 aiall SLSSN s (5 sl
(5 54 «2) ( Goal state ) gl

A SISl Ay (et A ld S By e Jpaandl gl
Gohl Jadl ¢ ena of aB il (s Cua odlel 35S0 3kl ( Cost function )
il 3 Featiadl

: ( Cost function ) 4al<l 413

4.4 yeo A ( Initial state ) A5y Alal e eldid lae S (axd Ala g 3ke (2
o) D 2 1S ¢ A 8 g Jnal iy s ) 000 ALY ) S % S
(7)- Al AN Al (e sl ol ¢ sena B o Vool Sl AL

t Y Gle Jgandl o5 AN o3 Guda dic

Best-cost- Search =Breadth-first-Search +Cost Function
Best-first- Search = Best-cost-Search +Evaluation Function

(e 4n B 4 ( Branch and Bound ) bl g sl Lad e ‘_slﬂl ag Hhll o)
Jie¥) Jall alay 8 Jumd¥) sl 3k pal e s Al 35kl ¢ (1)-( Dijksra ) 450054
P ) QYL
A*=Best-Cost-Search + Evaluation function
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Juall ppls A A LB 35k pladid
Ssal e Jgeandl il Il Akl ¢ Cus . ((A* Technique ) Lisd anss
(S)c(l)( Dijksra ) da ) oA o Lgin Hlia g Lanilh o o gua g (J3aY)

: Shortest path ( Dijksra Algorithm ) ,<a®¥) jlwal.1
Ossall bhaall 3 osie o Jbadl dlag ACie Jat Aa5LaN il (saal (e
sy ( Dijksra ) 3—uki s ( Digraph ) ¢s)sell e o ( Weighted graph )
(10 59 ¢ 1) bl & obdie G el GilS Ji el
AL DA (e
G=(V,E,W)is:
Cost function=i wv,,v,,,)
=
5 —die G obaall Aad (5 Vigp Vi Sl 4ad Jish A ghan (a0 W (5
o) vad sdie (e pead¥l jludll dlay Jeudl 0 0505 . ( Cost function ) A4Sl Al Jaas
Gad pen Bilens o 55 ( Dijksra) dualsa s ¢ gl saie f kil L850 sn sall died gren
Ciae W 508l o Jsmsl i geadl b ¥l Allad skl Y Ao 5 (sl
(1) Bhaadl i e LSy o8l J Ll
Ot =31 Jline dlllia 2s g o1 13 A8 By Jlia sl 8 Viey )V Slosddl iy 3
‘ c A lall (e dalS 8l @l (sl
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Smadud A S
faigtyh by

Perm=[s) , I=1

)

Distance(I)=?
Current=s
Distance(current)=0

e

De=distance(current)
Smallist=?
J=1

no

$

D
yes ’
Distance(l)=sum
Preced(j)=current

yes

perm J

Sum=de¢ +cost (current j)

v

Sum<distance(j)

Smallist=distance(j)
K=j

J=l+1

J<maxnod
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Josal) ps (A ALl ALY (5 ol ki

¢

Current=k

v

(Perm=perm+[current

s

[=l+1

Y

>0

De=distance(f)

Dijksra 4 65 E.mﬁ(l)):l:\“

: Best-path (A*Algorithm) Jadtl lecal) .2

die Gile J8 Aafs Gaolall s o 035 RS sy () Gl Jluaally 3 pusal
A et A A G 9] i) ise s i T Ragall 531 n b 553 S
5L e e el (5 il J gea sl Al 5 A0S BB Joladl a5 ) i) LS e

Aloxtisal) 81 5 p00 ddea (¥ )

(AT AR Uasdle ¢Sy ( Heuristic )il il Jeains A*

H(State)=Cost(State)+Estimate(State)
Al Jgea gl (S6an Al AgsaY) AN Jia Cost(State)
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W

Y G an cingdl ) Jpasl s Al slae Y Leabiag Al aiKl):Estimate(State)

38 QL Jslad aa gt g s Aulladl Qs Y Jguasll Aiall 26K pa lgnlins U A60SH A* Y
(11),(5)- A A8l Aadle DA o (4)o(3)e(1)- AiSn
G=(C,V,E, W)is:
i w(c, =V;,Cipy F Vi)
, -
LS . oitie o Cig + Vier &I Ci— Vi s bl A Jids A ghone S W W
Sie i JS dad i (V) s labaiall 3 Jladdl 2 (C ) i
' (B G Jabad
Jaadli U g Lol dalay 05S0 ol L Jabiall b siall o e Cn Y el sl 03
3l sl ) Jpasl s py BlisaVl p sy caagll () dpnasll il e 230 J 3,10 Ll
: Y lelua puy ((Total cost ) Jluall 2l Josh s
S =(C1=Vi) eerrerrrrnn 1)
5 C; a8 U (initial state) 455 s Lgwis a (Current state) Alladl culS 1Y
| P s (e ) sl Vi
S1=(0—-0)=0

&

82: (Ci+,+Vi+1) ........ (2)
t YIS meall dddens o565 25 . (next stage) (Bual ) dealdll Aal

Total cost = s+ ........ (3)
Adedl) 281K 23 Sy s Andladll A0 s Al ) Aol sake (e pead) lsd) A8 s Sy o

Jlasall A dail) 23QY (s (total cost) Asledll AU of 5 gl (N n sl s ) jlsall
(4) (2)kabadl b coe LS Cangll aie 4laly Aall ke e BAY
S4

S’\

Initial O Goal
State l 2

Caagll sk Ay Adad) saie (he i) lusll Aledl) A8 Jiay(2) balade
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A * Algorithm
Let S is the start state and F is the final state
Perm = [S) :
For I < 1 to maxnode do
Distance (i) « ?
current < S
j « current
Cost (current, j) < 0
Value (current, j) < 0
distance (current) < 0
While current <> F do
Begin
Smalldist < ?
de « distance (current)
maxev < ?
If current = S then
Begin
j « current
d; < de-value (current, j)
End
If current <> S then
Begin
j < current
d, <~ de-value (current, j)
End
For j « 1 to maxnode do
Begin
If not (j in perm) then
Begin
sum <« d;+cost (current, j)+value (current, j)
If sum <=distance (j) then
Begin
distance (j) < sum
Preced (j) < current
End
If (distance (j) < smalldist) and
(value(current, j) < maxev) then
begin
smalldist « distance (j)
maxve <value (current, j);
k«j
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end
end —if
if (k=current) then
write (The Path is not Found)
current < k
perm < perm+[current)
end-while '
ke f
b« 1, 1«0
while k <>s do
begin
temp[b) <k
k < preced (k)
b=b+1
end
[ i+l
path[i) <temp[b)
b < b-1
End
de « _istance (f)
End-algorithm
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=
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Ay

Litgadt B s S A Bt Jisoy

" ' Perm=(s)
I=1
Iy (o)

Distanc(l)=?

Current st=s
J=current st
Cost(currentst,j)=0
Value((currentst,j)=0
Distance(currentst)=0

Smallist=?
De=distance(current st)
Maxnode=?
J=currentst
D1=de-value(currentst.j)
Currentst=s > +
TN — 1

If j) Not

_ yes
1n perm

o
()

no

Sum=d1+cost(currentst.j)+value(currentst.j)

v

no .

v

Distance(j)=sum
Preced(j)=currentst
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Distance(j)<smallist
&value(currentst,j<maxnod

v

Smallist=distance(j) J=J+1

Maxnod=value(currentst,j)
J<maxnod @

K=i

<o >

Write the path not found
Current=k
Perm=perm +current

¢
G Comde—()

I=l+1

yes

(o)

=f, b=1,1=0

v
yes

Temp[b) =k < ' While k<>s
k=preced(k)
h=h+1

I=1+1
Path{l) =temp[b)
b=b-1

De=distance(f)

A* ) el Al Al Jap(3) babass
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el cuilad)
&Y il lsall waiil ol ja) (il o3 O3l sl Aot Ao 3y i oLy 5 )
Al sdie e luall W yealic as,im@mijwl 3 g8 Jaadl 68 Cua ¢ i,
A ealiel) (e () 5S8 aifine dgal Sl s, (g0al state)cigll sic 2, (initial state)

I- Graph creation.
2-  Graph displaying.
3-  Find path using (Dijksra) shortest path.
4-  Find path using (A") best path.
5-  Exit :
sS4 Gl S g (Tree Graph)es ssutll Jalaadll ¢y s dulee: J Y1 Lal |
48 4k 68 CuaL bad plles ¢ 331 (adjacency matrix)s ) slaie 48 gheas Js e Jaayl
S d5e A shan JS8 e (g padll Blad Jlay
bl WS s i IS8 e JA0Y) Sana o oS5 sia) &> (Array of Pointers)
Q: Numbers of total nodes in the graph:s_jadll kil 8 il dac
A:10: 10 wish sue S |
Q: Enter First node and it’s value:lgicd 5 535 (] o Jiay Ay

A: 1,0

Q: Enter Second node and it’s value: leiad g saie 6 Jlsy A
A: 211

Q: Enter path cost between these nodes: il oy diluall Jla
A:6

Q: Enter Third node and it’s value: (g g B8c S0 dlay Ly

A: 3,13 '

Q: Enter path cost between these nodes: Ofaiall Al JIAy)
A:7

i bany el dalal) il g 5 atll Ll (o ) B o Gty JASYL s 13
(T i) o Ome LSy Cangll sl Lo gl
Q: Enter Goal node :
A:7
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(o dade JS Gasgie Jaa 0S5 o Allaly Ll (30 Jabaial (jom jd 36yl iy i) HLad-2

20

Ge) o Ailae 055 8 Al bl all 8 pfidie o (coSt) Aad f Adluall Jsh )35 i aldlae
dad & (value) siadl Aad 5ag @Ky e

2all (value) 48 yaall dadll y (yiidie (o Al Jk 0350 :(1) Joad

I-Row 1 2 3 4 5 6 7

J-Coolum /1 10 10|6 1117 13[? 16|? 17?2 15|? 17
2 |72 100 11]? 1312 164 17|? 15?2 17
3 1?7 101? 1110 131? '16|? 17{4 15?2 17
4 |? 10?7 11]? 1310 16]? 17?2 15]|? 17
5 |2 104?112 131?72 16/0 17?2 15|?2 17
6 |7 10]? 11?2 131? 16/|? 17]0 15?2 17
7 4?7 100? 1141?72 13]1? 16?2 17?2 15|12 17
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P Al A0 A8 as edatas s (7x7) dlaYL a5 odlef Jaladall Jidi 43 g ) gall 48 shiadll oda
sadall 05y el g Lgmai I 338d) (50 JEYT IS 1Y (0) i (o gls lusall Aagh (y5S3-1

: oAb yra dadl lgd
iy a8y elhe) piny ¢ (7) Sasll i sluall Aaf 8 aiall G Sl i (G A1y 22
C i) s ol e gealinll 3 (99999) e s S A
LSl S aaiall (5 el ae dis (b Dbl e Qi a8l G L 3gay dlls 4 -3
(1) Jsand 8 e

238 ) Abaadle wo el lual) dlaiy (Dijksra) dae ) s pladiad 48yl i Sl HLaY-3
o LAl 1 Galat aiad aie S die Gl Aad o il (i Dbl sy S8 A 3l
Al 5 tns 9 0y b 5 (7) Baiall Y (1) 3akel) (e peadY) Ll o Jaad AUl
A 3asall Jaes dawl die Cua 1(1,3,7)
- (7) 332xd) a5 (final state) ledll 3382l 5 (1) 32820 a4 (initial state)
saiall oy ed jluse jeadl a5 bl die paen 8 G el a0 ods o Jaadlall (e
1as e Aadsal dee emaiyy ¢ saie S e (3ilall ¢35 el 5 o oSl gl sie 5 Al
‘; i i V%n Jball 35, dses(cost) Jl—wdl i a8 J Gak @sa ol
(1) Usaad
Shie¥l laiy 3891 5 sy Jloe Juadl alagy (A%) dua )l sa phadial 43y sk Jiay o S Ladi-4
Shsall o s (AT) i ol Ut e Ll 13 G diado 3o s IS 3l )35
(1,3,6,7) b Jbasell i 5 240551 058 (7) o saie s (1) 480 5280y JiaY)
saall 555 (Cost) sluall e oMel (8 5sS3al Jgaall (8 coliall Ly Jeud 4303 520 038
. & gl (value)

) sa s ile i (s sbadl seal o 15 el A3 ) sl 038 o Jaadall (e
Dball o aas sl Al A Sl s L) S XL Y Gl lie Jaladt] sl
| . L
P Agled adlsh ¢

Total cost =24




g (g Ay (8

4 -

Sl=11 DO Axd

(value=13) il ()35 (cost=0) Al ;e 423l S2 = 13

claliiiuy) g Addlial
2 5e Ll yuad1 el i Y 35 (Best path algorithm) Juail jlaell 330 5 ¢
saie S e (33l Aoy 233 L3Sl (Shortest path algorithm) [FYOR\V/ WA - IV P
e Tl By Ak U i Gy (3l Aad g Slasall el Conr D33 g ol S
c ofialll ALl g se Jiay g3y Y L)
Y Laiy Jahddll 8 il gen Ll o5 13 aal s Ja peafY1 el 05 ) 58 85 Y
sy Ol oy 505 el ol Lgalias (il 380 W) (5Y) A8 Ll s
.(Optimalsolution)Jas
Gl o loldie) Cla il Gy rany L s 436 < jlue A el pUsill peiay o
el ) i) cillakadd
JSS All aal g Jalade @lilia (55S) Ladie diell aae 3L ) ae Ll oy el ) 20 S
croate 4 hhadl g die o ¢yl dee oL Alalall Clagall ) ALYl
CJaaal aaey STy a8l aaey Sl Y Aalleall ¢y o8 5 5 e Gl
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