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oalall malipll cilandad IS o) il ity asts @A) usiall cgaall Aligh 5SIAN ¢ gaall 5yad 5,1
£1S3 dayng Ljlad) casthal) algal) (e clysiall (o a0 o ading 0)50 ealipll 139 A ) (o
Sl Alla . dalall die n g A9 jae Aalail) sda (35S5 A Al Ja b 2oLy (53 alaill
ALYl sl Al 5SIAL Dl 2y Slogleall (o S 538 ) zlias Ally 5akeal) algall sy

(S Jals Basagall laslaall 8 Jall sa L) Ldlial dunyla 3,13 Al )

Landlaay Lgayan s daa)lad) BSIA (e Clagleall 028 g lajind) deju (8 QL)) o aalall Gy
Ljlgial) Aallaad) sl alaticd yualall cagll 6 (Sarg ¢ AKAN Ja ol bl JelSs é @l
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Lglhdll claglaall Juol gellaal) ot 3,51 DA Gl dilee 4ilgs & (Parallel Processing)
3y Iy Llaes e liaall clijaty aghy 51y avendl Liaall Slgad) ey 53 addl ejill giall )
coslead) Lbaial Al 5Ol Liasl) i)

f e DA (e 25 AN ) Gleidd CulS slse 6K Adladl) o) e disis Osales Glallall ]

Allsad) Jlaal dagall cilsald) Jisal dlas 7z 3 )
LJilaall Jslad) adgil 23kl el e ciblaall LY
el Jolall cp o da laaY Gl LY
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Graph Theory giladllhdaisll dy 4l

gladl (8 cailaan alll 5a))) 2 undl Leonhard Eular daewl (sslaws clbualy) blle g8
S ACaa U sl dplill sda g gial ¢ de el Ol Jilsl & Graph Theory leeu) 4k
O O e MVer e e Al o3 (Lildl & KONigsberg duse ) L 4igals
Riverbankl & Riverbank2 gl ias gliniall bl Liglslandl & Island2.
1Al §yguall miag WS ¢ Bridges jgwal) (o dasw b oo (anill lagarn

River ‘
1

F AN
e

50 00 S8 sen o el ey Ll dnad) sl elayl B Jsaall allall 13 o))
Lo Jamll a0 clgad) Lead i ciiaall Aoy Liaia g Alas i ausy alladl 18 ¢elld 201S) dudyal
as jun JS L Jis &« nodes Gl §f LS (1s1, 152, rbl and rb2 ¢ S8) e

S Jia sl Graph e Jial 13 adlsl) ()l 8 asase oo LS bk o2 ¢ b slink

Is=Island, rb= Riverbank and b=bridge- o cus-
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rbl

rb2

dasaail) b )bl da 0 sl Degree of the Node of the Graph (e uas o seie 2l @lld aey
Byslaall GAY) CLBY! e Ciplall 13a Jea ) Dlagl) 230 o Aol s3a days il UST o s
295 5 @08l 13 s o el (e eyl 138 ge dalall Sl Alalall inks ) sxe (gl al

bl il (S da s bee angdl L Jlall dagiday

Is1 5
Is2 3
rbl 3
rb2 3

(st Al Apkall ) elld s deass
1oflla g Lo saaly Bra e US o o) pe Aunall slagl 8 )y ASaA) o i€y

two odd degree nodes. dak ds )y slesy ik byl cbal (IS 1Y) L)
LY aaea of Sixes zero odd degree node L Ay (e iyl Yy il (Kool 13) LY

gy dayd (e el
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ST gal) aal e jeanll o0 dnaall elagl 8 il di€a Yy Jall dlatiie AKEN olé @l Jae

80 (e
[ SIS g AEA) Ja Koy Al VAT ) s 208

&g «Jg¥) i) dapall 53 Calall e Taa el G 38 Aa)3 e iyl bl GIS1Y
- S Ll dspall g3 Caplall xie
T el b cAung ) daya e a1 U o i cduajd dags e iyl Yy el (KAl 1Y

A e eSS jus o el Ogn KONigSberg duse slajl b Jlsaill a€ey ¥ il 8 &
) o3 graph & & da)s (e ikl da)l ag

D allall by Ay e cmacal hases "Bridge of Konigsberg problem® awls A1) s3a cije
W alle b aks Jols oY) jaa s 45 "Finding an Eular path through a graph”
. Graph

I¢ Graph 4alS e L Jlged! Baghy 138

EOlasl (e desena Lgin Lo Jusi nodes by o desens 58 Wiy WS Graph J)
e Al Alagl aasios (AT ) dlls e s s o iyl IS i o oSaall (3 dlinks

. 4a% Graph <= Graphd 1% Graph U &8y olail cllia (IS 1)

c ) G Al ddadill s cRoot LAl

el L (Al Al s cLeaf 43,4
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Root

\/@ //ode
ofie
Leaf

s e 3lass N1 3 1 o Ni i [N1,N2, ..o Ni] B e e Jodes 58 :Path
= Jsh 5

. By (e J'.'\S\ ddaaull el s ij\ Jw\ 9 :CyCIiC Path

CBla A jlee e iy Y Graph 1 e gs a3l Tree

e A tree is a connected graph without cycles
e A connected graph is a tree if it has N vertices and N-1 edges

e A graph is a tree if there is one and only one path joining any two
of its vertices

dela ) Goylall Jgn Lee Lgagh 83035 (AU il glginly JIial d dayhall o3¢y JSLall Jiiad 2uiy
de gane g9 Structure i Lgi < reasoning Julall 83 Jail Graph Theory ass WS
paAl cs;r—l.\k_,‘ay‘ <N e}k— ‘f . relationsc\&iall (e de gana Login ObjeCtS Q) e

Depth-first and e s State-space search b Luasads ol ciliin i 4kl o2
Breadth-first.

rada Al sdapkl 18V o ai€ae da Wiy da gy Akl ade a0 JE
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Graph:< el csghaa Js

rbl

Isl Is2

rb2

ld node JS ds 0 aagi &

Isl 5

rbl 3

(Kaa s OIS e e e S paall Opan o ally Joal) A iSen AIS A
(ISl or oyl i ol s GallYl aad o faw of e Y @A el L lae 2aai)
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Is1(throughb5)>rb2(b6)=>1s1(b2)>rb1(b3)=>Is1(bl)> 1s2(b4)>rbl
Is1(b1)=>1s2(b4)>rh1(b3)>Is1(b5) Srb2(b6) Slsi(h2)> rbl
151(0b2)=>rb1(b3)->Is1(b5) >rb2(b6) Slsi(bl)=>1s2(b4)=> rbl
rb1(b2) >1s1(b5)=>rb2(b6)=>1s1(b3)>rbl(bd)>1s2(bl) = Isl

. th1(b4)>1s2(b1)>1s1(b5)>rb2(b6)>1s1(b2) Srbl(b3) > Isl

i A W D PE

Traveling Sale's man problem :Jaacioll gilall dlluug

ey Jsaial) L ) e Traveling Sale's man problem Jsaiall gl Al Cajes
Uail @l ge calansall Gl 7 3lat (el Slidg (paall (o (e 30 g o5 Cilanae Alsas Ll
Jabs sage B3y Ba (e ST A (51 o5 ¥ o oy o Al Gady olgiily duune At (e

R Lo B Lgadais ) ddleall (565 () Aualail b

Pt f/ \\\ /

O
C
A

lPathl A—-E—-D—->B—-C—oA
A—>E=75 O
E — D =50
DoB=75 [ TYo=g sendl = il dil)
B— C=50
Co>A=75 -~
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2-Path2: A E—>D—>C—>B—A
A — E =75 )
E — D =50
D — C =100 > YYo= ¢ genall = 2SN WY
C—-B=50
B—-A=100

5= c¥laa¥) aae JE) 12a < Node 1 s A& = c¥laay) e

Gk ) (Simples)- dish Jie Joaial) aild) Allas da 8 doadil) 3yl alasia) o5 13

Jish g A5 Cagas duleall ()8 A8lanll Cuadall alaaiuly (Total Enumeration) SN sy

Jie 28 Gylall alaan s ALl oda dallan (Sar (Sly 5uS cad) 2o 5S Ladie 4alig laa

Loy o b aldicYlhy s jal cdy B4 Vo e (g Y Jall =0 Ay (Heuristics)
a2l elladl)

Start node 41y Ak

T

g oo
O—0

24

|
—

Path 1: A> B 2E 21 > G =3+19+2+24=48

Goal

Path 2: A=> D> G=20+3=23
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Path 2: A> C > | 2 G =2+8+24=34

8-puzzle problem dicilesll ylasil dsal

Jall b 5 agag ity U zliad ) Jilaall (e H8S0 s e lidaal ISH il ylsd Cuaaiiia
g G s 2ol e BHlie A Akl laal¥) Bl & Jiled) o3 pe Dol (3l il
e il sty &8y (o) dead¥ S)ld aage lling Gure o) Wie JS acaPUZZIES S Cilanya
Jseastl Gme IS0 (A2l Adas ) #slll Jabs Bfesall Y1 038 asii sthadlly (GAY] Glayal

L lell JSaN 5l (ol ki ) )

= Aglad) Ak — Bfiase (4S9 Slaage JSE o dasda Byga JSE e #olll 05S 5A) Y )
(gl ddad — L) Bypall Ao Joanll i i sale) iglladlg

Gl yal) ae abiagy (GanY) W aopall clipas 5 Cangll Adaaig Lolall Ay G Hlas yeadl dlalY
OSas o Jawd ¢ Cpar e del ¢ Sl ) JE) SN G midage Gane s Juded plai s 85l
plaziu) 5 3 el J<all 8 dall b miage LS Allal) cliliia G i ASa pllai aladiiul

Al slaiel &3 13) JCall b S JEd) 8 LSy madasil) dal (e el 58Y) plll julie 35 ol
(O Ol cdiad ¢ o) sa9 D) pnjall 3558
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Initial State : Final or Goal State :
1/ 4
1, 413 7163
7 6 5| 82
58| 2

Operators :Blank Left =-—

Blank Up T
Blank Right —p
Blank Down ¢

e ase

1
=
S

NN |W

%

1 3 1]473 1743 1[413
Levery (7046 7i8 |6 76 7|6
582 5] |2 5i8 |2 5[8 2
1]3 1]3 143 [1]4]3 4]3]/1Ja[3][1]a 1]4]3
Locwer, |7]4]6 7({4l6 |7|8l6 | !7]8]6 | (1|76 [5]|7[6] |7[6]3] |7 ]6 |2
c[s]s]2 5/82 slz2][5]2 5/8]2 8[2|[s[s]2]|[5]8
Goal

Aaalad) 8903 Lgans ¥ 38 o 508 A jes IS g8 ) (S oLl olSH) (SLka alies o
Bygpuan T JShgll g dalee. gl Lalall 8813 Qlafid die S las diday Gylall el o ) dslayl
ot deadiead) doadgill Sl Byla L caagll (e (Level) i IS 4 Sl S Gligie daany

A Sl ) e e liaiaY) (IS

.(Systematic Methods) dulas Gy Gyl )
.(Optimal Methods) &l ¢y @yl .Y
.(Heuristic Methods) (fiws) Lt Euny Gyl ¥
.(Genetics Methods) 4 &y Gy L€
.(Adversary Methods) 4¢ase Gay 3)ha .0

p gl (e aledl Bae ) andt dnllaill Ganil) 5k

.(Depth — First Search ) gagee & )
.(Breadth — First Search ) & ¢, .Y
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i (ye g Caagll OIS 13 ¢ Byl 8 Cangl) alse i e sdlel el aa) ladl daiyk adialy
DAY s Al Al e s Cargd) aBgs IS 13y L YD Gl sa JualY) laal¥) Gl dga)
Aas 5y Mg ) Ay I 2 liad Cargl) aige adg didee () . Sagenll Cndl sa Juadl)

Depth-First Search Algorithm gagoll Sall duojylaed

Depth-first search (DFS) is an algorithm for traversing or searching a tree, tree
structure, or graph. Intuitively, one starts at the root (selecting some node as the root
in the graph case) and explores as far as possible along each branch before
backtracking.

Formally, DFS is an uninformed search that progresses by expanding the first child
node of the search tree that appears and thus going deeper and deeper until a goal
node is found, or until it hits a node that has no children. Then the search backtracks,
returning to the most recent node it hadn't finished exploring. In a non-recursive
Implementation, all freshly expanded nodes are added to a LIFO stack for expansion
(g 2aly e Geadl olail Gl o 1358 Blind Search ee¥) ol Gyl aa) (e e
Llee lag el oda 3 ol b ad dais ) Jaai 5) Caagll ddais A Jas o)) ) lwall dga
Lea Ofiegane dall 8 aadn i gAY Llall jlaay ellyy JeY) ) Backtracks sagl)
Aoy Jall Jeagi oy - lead) dga (e Lagia jualiall Cidag dilal 2 LadIS Close sOpen —
LS Cle i 8 Gl 5esiS gl Cun Banlly Cangll IS 13
Procedure Depth-First Search
Initialize : open=[start node], close][ |;
While open <>[] Do
Remove the first state from left of open, call it x.
If X is the goal then return (path)
Generate all children of x.

Put x in close.

Remove from open any children of x already in open.
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Discard any children of x already in close.

Add the remaining children of x to the left of open.

Return(fail).
End.

Example:

Start state=A

Goal state=G

©

50

Iteration Open Close

0 [(A,0)] [

1 [(B,A), (FA), (CA), (D.A)] [(A0)]

2 [(E,B).(F,A).(CA), (DA)] [(BA), (A0)]

3 [(H,E).(1,E),(F,A).(C,A),(D,A)] | [(E,B),(BA), (A0)]

4 [(1LE).(F,A).(CA),(DA)] [(H,E), (E,B),(B,A), (A0)]

5 [(F,A).(C,A),(D.A)] [(1,E),(H,E).(E,B),(B,A),(A,0)]

6 [(J,F).(G,F), (CA),D,A)] [(FA).(1LE), (H.E), (E,B),(B,A).(A0)]

7 [(G,F), (C,A),(D,A)] [(J,F).(F,A).(1LE),(H,E),(E,B),(B,A).(A0)]

8 G is the Goal [(G,F),(3,F),(F,A),(1,E),(H,E),(E,B),(B,A),
(A0)]

State Space:- All the node of tree

OPEN JI figheas b culis 30 Ll JS sl olead

Search Space:- AB,E,H,I,F,J,G

Y o) Chaghl ki o Ja lajlaaly il 5 Bl JS: ) ol

Solution Path:- A F> G
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Breadth-First Search Algorithm S8 Cad) 43 ) 53

Breadth-first search (BFS) is a graph or tree search algorithm that begins
at the root node and explores all the neighboring nodes. Then for each of
those nearest nodes, it explores their unexplored neighbor nodes, and so
on, until it finds the goal.

5 =Y Eadll 3yh e WY Lyl Blind Search e Gl dae 8 4w jleall oda adiad
gl ) dean o (sl (gl ) (sgie (o JEE Cus 4028 Gibigiose A )

Procedure Breadth-First Search
Initialize : open=[start node], close[ |;
While open <> [ ] Do
Remove the first state from left of open, call it x.
If x is the goal then return (path)
Generate all children of x.
Put x in close.
Remove from open any children of x already in open.
Discard any children of x already in close.
Add the remaining children of x to the right of open .
Return(fail).
End.
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Breadth-first search J) &) Gaull diph aladial dibad) i) 8 jlua el ala)

Iter | Open Close
0 | [(A0)] [
1 1[BA),(FA) (CA),DA)] [(A0)]
2 _|[(FA), (CA), (DA) (EB)] [(B,A), (A0)]
3 [I(CA)MDA),EB)JIF.GF] [(F.A).(B,A), (A0)]
4 | [(D,A).(E,B),(J,F).(G,F),(G,C),(FC)] | [(CA), (FA)LBA), (A0)]
5 [I(EB),J,F).(G,F)(GC),(FC)I [O.A)(CA), (FA).BA), (A0)]
6 |[J,F).(GH).G,C)(F.C),HE)IE)] |IEB)DA)CA),(FA).BA), AOI]
7| [(G,F),(G,C),(F.C),(HE)(LE)] [(J.F).(E,B),(D,A).(C,A), (F,A),(B,A), (A0)]
8 G is the Goal [(G,F)J,F),(E,B),(D,A),(CA), (F,A),B,A), (A0)]

State Space: All the nodes of Graph
Search Space: A,B,F,C,D,E,},G.
Solution path: A>F->G.

g

VY Al ) A
alss alaan ulo
LAY 5 Gaganl) Cand

EHH

(5) ©
) @ 12
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(Heuristic Methods) (Apsdall) Al a5k -2

sel sag daupaill 5all ol Y1 e JSal) g (Heuristic) (cmesall)(algaaYl) easl)
el V) KA alic aal sa el ey 131 DU we dlede o Lk LAl MaS) e ol

—: ) el olSH asghe 3y 4biped Sar s daald)

Symbolic ) syl dallaad) Coglad 335 M) clalall agle (o paill Slld ga 3¢S Lka¥ LS
ool A (Numerical Processing) duaasll dallaall Gulg 48 x4l Jial (Processing
Gl e JEaSy cilasleall dallen 3 Gl die Guaall Gslud (simulate) (Sla

c b)) alg A peaal) aladin) o)
(e 3 oy <= i slewd) of g3w) i
lid) Jad) poas b el plaaia) oKa Y
ellijly JUa delu glia) A dua duslad) delud) o duiall Jasals) i
(bl B Janll ) Gladlly (udlal)
Gaall P dpl il eyl sae 5ol i e alaall aadiea eaal) (Byla ola sdlel bl
LCpAlls dalleall cg Qi (gl dall N Jonasl) J dasld) L5l Gplall YIS oliad b
sowdad) gk & e
el JSLaaly dsall ST aa Jabeil (8 5508 A3g 5e —)
ZEE DU LIS e sl bl GsS5 8 gf adlell bl dalas pae s 3 Adle 30US Y
LA Alaslg
DA AT Vs ol g8 1Y el Qi) e 5,8 -
Lened oSar il (gl Jiall dall I Jgemsll lanal L)1) lelial (0 o3 Lgalatial Koy —¢
el s Gl e Jsnanll AT Gih aa
aan aldl ) (a5 geandl Caslad aladnal (8 daal e all aladn b A G Jia xe —0
NON-) culiall Jall Jg gl i 1€ 2l o) algnn ¥ Al Shad) Caday ellyg 5 )
.(Promising nodes
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Lo o olaeYh galy dhas G Al alie dilee (ga3 Cigas Cand) Claa) s o poill 120
Lod (8 228 ZalS B el 2y OIS ALl 58 G Bpia o) 50S ()5S5 28 dasdll s3ag daae
cAdad <) Al Al sl b e S
Gl (e goill 138 B daadienal) ciliaj sl Gag

Hill-Climbing Search I (Blaad Al ansall 5f asandl) ianl) -

Best — First Search Yol Jadll) cacall o) Halll Gl — ¥

HILL — CLIMBING  Jialf ekt o 3510
ALGORITHM

Begin
Cs=start, Open=[start], Stop=false.
Path=[start]

While(not stop) do

Begin
If(Cs=Goal)then return (path);
Empty Open;
Generate all children of Cs and put them in open;

If (Open [ Dthen stop=true
Else
Begin

X=Cs;
For each state Y in open Do

Begin
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Compute the heuristic value of Y, h(Y);

If (Y better than X )then X=Y

End

If ( X is better than Cx) then Cx=X. add Cx to path
Else stop=true

End

Return(fail)

End

End.

Cs Open Path
0 A [A] [A]

1 C [B,C,D] [A,C] X=A=50
X=B=35

X=C=30 < &)
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2 J [H,1,3] [A,CJ] X=C
X=H=28
X=1=25
X=J=20
3 R [Q,R] [A,C.JR] X=J
X=Q=18
X=R=15
4 G [G] [A,C,J.R] X=R

X=G ITISTHE
GOAL

Solution Path :A-> C-> J2>R->G
Ll Jlaal) dlua da A 00N (3lud 4 )l ga aladind
Hill-Climbing Search ( 8-puzzle example )
4l Adalaall o alaie Yl 4dadi IS 48IS Gl ol
Evaluation Function: F(n)=g(n)+h'(n),
Where g(n)=depth ofn (Anial) 4xd a2l (ggicaall ) (Banll

h'(n)= function counts the number of placed tiles in the state
description associated with node n.

lgadlga 3 .l jlaaY) aae
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Ji clalad) sams A5a Jue (o LAY ddee Jd ST ) iac B ol sacld guda -V

Solutions to problems:
Foothills - backtracking
Plateaus - large step size

Ridges - apply multiple moves before testing heuristic
close s S (Backtracking) gosy aasdy 4 dall I Jdeai ¥ 38 daa)leall 020 &

Best- Il & suas dik e Juass case Hill Climbing 1 Y backtracking ) Ll 13
first search

il o Hdall ddads Wia (gAY Llal) Gas calS 13(Predecessor <ilu) node J e
Syl 8 Bagagall Lalaill JSI Predecessord)

Predecessor

(»)
Successors —

SUCCESSOrs & B akall e (5aY) Ll b i< 13 (Successors <is) node JI e
A *I -H
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Best — First Search Nl Jeadt) ) Jaall) Gad) 48 )k

Best — First Search Algorithm
Begin
Input the start node S and the set G of goal nodes
Open =[s],close=[ ];
Pred[s]=0,found=false;
Cs=s;
While (open<>[ ])&(found=false) do
Begin
L=the set of nodes on open for which F has the best value;
If(L is singleton)then X = that element
Else
If there are any goal nodes in L
Then X= one of them
Else
X=the first element of L
Remove X from open and put it on close
If (X is a goal node) then found=true
Else
Begin
Generate the set successor of children of X for each child Y do
If (Y is not already on open or close)then
Begin
Compute h[Y], pred [Y]=X

Insert Y in open;
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End
End
If found = false then output "failure”
Else trace the path using pred pointers
End
End .

46 |Page



‘;CUL.\AY‘ <S4l

40
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Cs Open
A A
B B2o C2s D27 A
C Eso Feo C2s D27 BA
H Gis Hio | 18 Eso Feo D27 CBA
K JKGIEFD HCBA
K The Goal Stop

Solution Path :A-> C-> H->K  Found by using pred
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10

Cs Open Close
A A

B BCD A

C EFCD BA

G GEFD CBA

I HIEFD HCBA
I The Goal Stop

Solution Path :A-> C> G =2|

Best —First search ( 8-puzzle example)

Evaluation Function: F(n)=g(n)+h'(n),

Where g(n)=depth of n.

h'(n)= function counts the number of misplaced tiles in the state

description associated with node n.

ladlga i Gl ) Jlaad) 2
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A Star (A*) Algorithm (A%)  dsa) ) s

Begin

Input the start node S and the set G of goal nodes
Open [s]; closed=[ ] ;

G[s] = 0 ; pred[s] = Nil ; found=false;

F[s] = h(s);
While (open <>[]) & (found= false) do
{

L= the set of nodes on open for which F has the best;
If (L is singleton) then let X be that element
Else
If there are any goal nodes in L
Then let X be one of them
Else
Let X be any element of L
Remove X from open and put it into closed
If ( X is a goal node ) then found = true
Else
Begin

Generate the set successors of X for each Y in
successors do

If(Y is not already on open or closed) then
Begin
G[Y]=G[X]+cost(X,Y)
FIY]=G[Y]+h(Y)
Pred[Y] = X
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Insert Y in open;
End
Else /* Y is on open or closed*/
Begin Z=pred[Y];
Temp =F[Y]-G[Z]-cost(Z,Y)+G[X]+cost(X,Y)
If (Temp < F[Y]) then
Begin
G[Y]=G[X]+cost(X,Y)
F[Y]= Temp;
Pred[Y]= X;

if( Y in closed) then insert Y on openand  remove
Y from closed

end
end
end
end,
}
If found=false then output " Goal not found"
Else trace the pointers in pred fields from X

Back to S to get the path from S to the Goal state
End.
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27
50
7 /]
STATE | ITER | OPEN CLOSE NODE | PRED
0 Auo []

Aso 1 [B28,Cs30,D34] [Asd] A 0
Bos 2 [C30,D34,E73,Fss) [B2s,A40] B A
Cso 3 [D34,E73,Fgs,G30,Ha3, l35] [Cs0,B28,A40] C A
Gso 4 [D34,E73,Fss,Hs7,135] [G30,C30,B28,A40] G C

H CG
Das 5 [E7s,Fss,H37,132] [D34,G30,C30,B28,A40] D A

I CD
| 22 6 [E73,Fss,Hs7] [132, D34,G30,C30,B28,A40] | D
Ha; 7 [E73,Fs6,J46,K31] [Ha7,132,D34,G30,C30,B 28,A40] H G
Ka1 8 Goal found K H

Path : A> C> G >H->K
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STATE | ITER | OPEN CLOSE NODE PRED
0 Axo []
Ao 1 [B2s,C30,B34] [Adc] A 0

G(y)=G(y)+cost(x,y)
F(A)=0+40=40
G(B)=G(A)+cost(A,B)
G(B)=0+8=8
F(B)=8+20=28
G(C)=0+5=5
F(C)=5+25=25
G(D)=0+7=7
F(D)=7+27=34

Bas 2 [C30,D34,E73,Fss] [B2s,Ado] B A
G(E)==8+15=23
F(E)=23+50=73
G(F)=8+18=26

F(F)=26+60=86

Cao = [D34,E73,Fss,G30,Ha3, l3s5] [Ca0,B28,As0] c A
G(G)=5+7=12
F(G)=12+18=30
G(H)=5+28=33
F(H)=33+10=43
G(l)=5+12=17
F(1)=17+18=35

Gw |4 | [DaaEraFasHarlas) [Geo.CaoBas Al | G

Z=pred(y) H CG

Temp=F(y)-G(2)-
cost(Z,Y)+G(X)+cost(X,Y)

If (temp<F(Y))
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Z=pred(C)
43-5-28+12+15=37
If(37<43) then H37

Dse |5 | [EvaiFasHarilaz] 034,630,308 D

Z=C I CD
Temp=35-5-12+7+7=32
If(35<32) then 132

| 32 6 [E73,Fses,Hz37] [la2, ' D
D34,G30,C30,B28,A4
Z=G ]

Temp=37-12-15+14+18=42
If(42<37) then H37

Haz 7 [E73,Fs6,Jd46,K31] [H37,132,D34,G30,C3 | H G
0,B28,A40]
G(Y)=G(X)+COST(X,Y)
27+7=34
F(J)=34+12=46
G(K)=27+4=31

F(H)=31+0=31

Kaz1 8 Goal found K H

Properties of Heuristic Function:

1- Admissibility: A heuristic function is admissible if it finds the
shortest path to a goal state.
Note: All A* algorithms are admissible.

2- Monotonicy: A heuristic function is monotonic if the first visit to
any intermediate node gives the shortest path to that node.
Note: each Monotoncity function is admissible but not the
complement because it choose the shortest path

3- Informedness: A heuristic function is h1 is said to be more informed
than a heuristic function h2 if h1(n)>=h2(n) for all nodes n. if hl s
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more informed than h2 then the subsequence searched by h1 will
be less than that searched by h2.

ADMISSIBILITY _sias cisgll Gk juabl a3 A 4l
Jall Goh ) 323 ] ADMISSIBILITY & A*

5 Gk ) o Juand gl node —11 8 k5 Jgbs Cisgll (Bl ) sa3 (A Aisaddl) A1
.0pen node Jak dida &g ¥ ) node Ll 8aal g

Aasa JiS) A AN N2 e B node Ushl <ilS 1 h2 (e daSa JiS) 98 HY

Adversary Search A gal) Ciadl
Gl ey . (Games) dume clally jsall daylall e Cnll Lol a0ty (el Gy g8
led Jaall Cua (Game tree) Lalll adn cown Laalll Glshd (DA (10 g (Gad el o 05
Aabd o) kel Jidh ya ) o3¢l cule il (Board configuration ) died) dualll 8 casall Jia
aY e (g 3l Gligiue (e (Plies) ssiva IS olé @l (Moves) gueddl g asi Al
G Jay Gl 13 o) (6 el Alal Joasl) dal e Ladldl) alshad HLials sk (53 Gue D
Agdlie &l Anlal) Gl (Bl 5l sa LS L G lsall e ading Gady e D) sl

Asgall Gaadl adle 3l Sl
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Python Programming Language

What is Python?

Python is a widely-used, interpreted, object-oriented, and high-level programming
language with dynamic semantics, used for general-purpose programming.

Who created Python?

One of the amazing features of Python is the fact that it is actually one person's work.
Usually, new programming languages are developed and published by large companies
employing lots of professionals, and due to copyright rules, it is very hard to name any of
the people involved in the project. Python is an exception.

There are not many languages whose authors are known by name. Python was created
by Guido van Rossum, born in 1956 in Haarlem, the Netherlands. Of course, Guido van
Rossum did not develop and evolve all the Python components himself.

Python goals
In 1999, Guido van Rossum defined his goals for Python:

e aneasy and intuitive language just as powerful as those of the major competitors;
e Open source, so anyone can contribute to its development;

e code that is as understandable as plain English;

e suitable for everyday tasks, allowing for short development times.

About 20 years later, it is clear that all these intentions have been fulfilled. Some sources
say that Python is the most popular programming language in the world, while others
claim it's the third or the fifth.

Python isn't a young language. It is mature and trustworthy. It's not a one-hit wonder. It's

a bright star in the programming firmament, and time spent learning Python is a very good
investment.
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easy to learn,
easy to teach,

easy to use,

easy to understand,
easy to obtain.

What Can You Do with Python?

You may be wondering what all are the applications of Python. There are so many
applications of Python, here are some of the them.

1. Web development - Web framework like Django and Flask are based on Python.
They help you write server side code which helps you manage database, write backend
programming logic, mapping urls etc.

2. Machine learning - There are many machine learning applications written in Python.
Machine learning is a way to write a logic so that a machine can learn and solve a
particular problem on its own. For example, products recommendation in websites like
Amazon, Flipkart, eBay etc. is a machine learning algorithm that recognises user’s
interest. Face recognition and Voice recognition in your phone is another example of
machine learning.

3. Data Analysis - Data analysis and data visualisation in form of charts can also be
developed using Python.

4. Scripting - Scripting is writing small programs to automate simple tasks such as
sending automated response emails etc. Such type of applications can also be written in
Python programming language.

5. Game development - You can develop games using Python.

7. Desktop applications - You can develop desktop application in Python using library
like TKinter or QT.
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How to get Python and how to get to use it
1- How to Install Python

Python installation is pretty simple, you can install it on any operating system such as
Windows, Mac OS X, Ubuntu etc.

To install the Python on your operating system, go to this

link: https://www.python.org/downloads/. You will see a screen like this.

Python

e python’ . I 9 -

About Downloads Documentation Community Success Stories News Events

Download Python 3.9.0

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, Mac OS X, Other

Download the latest version for Windows /{‘“ ﬂ
[ ‘ I

\\\ T

\

\

Want to help test development versions of Python? Prereleases,

Dockerimages

Looking for Python 2.77 See below for specific releases

There are many ways of utilizing Python, especially if you're going to be a
Python developer, such as IDEL and PyCharm.

Install PyCharm Python IDE
IDE stands for integrated development environment. It is a software that consolidates the
basic tools that are required to write and test programs in a certain language. Typically,

an IDE contains a code editor, a compiler or interpreter and a debugger that you can
access at the same place through IDE GUI.

PyCharm Installation
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Go to this link: https://www.jetbrains.com/pycharm/download/ and download the
community edition. Then Double click the .exe file and follow the installation steps for
the default PyCharm installation.

PyCharm What's New Features Learn Buy

Download PyCharm

Windows ~ Mac  Linux

\ Professional Community
For both Scientific and Web For pure Python development

Version: 2020.3 Python development. With HTML,
Build: 203.5981,165 J5, &nd SQL support.
2 December 2020
System requirements

. Free trial Free, open-source
Installation Instructions v

Creating Python Project in Pycharm IDE
1. Click “Create New Project” in the PyCharm welcome screen.
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Welcome to PyCharm

Plugins

Learn PyCharm

14

Get from

Given a project name

L ] Mew Project

Location: | /Users/Goutham/PyCharmProjects/LabPrograms

= Project interpretar: New Virtualeny anvirenmsnt

© Mew environment using ¥ Virtualenv B
Location: fUsersGouthamPyCharmProjects/LabPrograms fiveny
Base interpreter: fusrflocal/bin/python 3.6

Inherit global site-packages
Make available to all projects
Existing interpreter

Interpratear; =hlo interpreter=

Cancel
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Writing and running your first Python Program

1. Now that we have created a Python project, it's time to create a Python program file to
write and run our first Python program. To create a file, right click on the folder name >
New > Python File (as shown in the screenshot). Give the file name as “HelloWorld” and
click ok

5 Projct »
© 1 LabPrograms i
» I External Libraries : i Scrateh Fila (18N
ToScratches and Consoles ¢ Gut X m mm: e
1 Copy L
P Package
Copy Path 0uC m .
Copy Relative Path OKRC Py
B Paste ®Y Jupyter Notebook
& HTMLFie
Find Usages NF7 % editorconfi file
find in Path.. 8F 3 Resource Bundle
Replace i Path.. GHR
Inspect Code...
Refactor »
Clean Python Compiled Files
Add to Favorites 4

Show Image Thumbnalls (37

Write the following code in the file.
# This Python program prints Hello World on screen
print('Hello World')

1 LabPrograms | (& HedoWarid.py i Contguratien.. B % WO
I Project = @ B o= heltdey

v 1 Libbrograms [Ussiounin®iemty 4 This Python program prints Hello World on screen

¥ I any

2 print('Hello World')

¥ |0 External Liraries 3
T Seratches and Cansoles

Let’s run the code. Right click on the HelloWorld.py file (or the name you have given while
creating Python file) in the left sidebar and click on ‘Run HelloWorld'.
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i = P v g = B — pkrendadsy
[ O ohirearame fuerssgoaha 1 # This Python program prints Hello World on screen
Ft——- 2 nrint{'Hello World')
| Ealemal Littanes Mew *
wicranshes sl 08 5r gy mx
W Copy =
Copy Pats -3
Copy Aslaths Pain AR o
O Paste E 4
£ Jurep 1o Source X
Firdd LEages <F?
Pspest Codi..
Refarior 3

Clwan Pythen Compiled Fles

Adkd 5o Favarkes "
Cualiiln.. -
-
1 Dby ol oenid” *Hl

# Cragse HelloWord',
Revvial i Fird ar
B Digen in Terminal

Liogal Histony L3
T Synchionice 'HaloWoariclpy”
Edti Booges..

You can see the output of the program at the bottom of the screen.

X ] S LabPrOgRaS [ e PG harm PO s L abPregrams] - .. /HEliword py [LabPrgans]
B LabPrograms. ik HebUW ok oy [ a
! = Pramsl - 5 = ff — 2 helowesdpy
[ 5 Latteowmama MascaeahanyChamily # This Python program prints Hello World on screen -
| LT . i i
2 print{‘Hello World")
* 10 Externall Libvaries 3
S Serabches and Consoles
Furc ' HellaWerld - ﬂ —

fUsers/oouthan/PyCharnProjects/LabPrograms fverv/bin/python fUsers/GouthansFyCharmProjects/LabPrograms He L losord. oy

H=1la World
Frocess finished with exit code @
, -

»
E

%

=
ik
&
L]
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Python Variable with Examples

Variables are used to store data, they take memory space based on the type of value we
assigning to them. Creating variables in Python is simple, you just have to write the
variable name on the left side of = and the value on the right side, as shown below. You
do not have to explicitly mention the type of the variable, python infer the type based on
the value we are assigning.

num = 100 #num is of type int

str = "Ahmed" #str is of type string

Variable name - Identifiers

Variable name is known as identifier. There are few rules that you have to follow while
naming the variables in Python.

1. The name of the variable must always start with either a letter or an underscore ().
For example: _str, str, num, _num are all valid name for the variables.

2. The name of the variable cannot start with a number. For example: 9num is not a valid
variable name.

3. The name of the variable cannot have special characters such as %, $, # etc, they can
only have alphanumeric characters and underscore (Ato Z, ato z, 0-9 or ).

4. Variable name is case sensitive in Python which means num and NUM are two different

variables in python.

Python Variable Example
num = 100

str = "COMP-Lab"

print(num)

print(str)

Python multiple assignment

We can assign multiple variables in a single statement like this in Python.
X=y=2z=99

print(x)

print(y)

print(z)

Another example of multiple assignment
a,b,c=5,6,7

print(a)

print(b)

print(c)
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Python Keywords

A python keyword is a reserved word which you can’t use as a name of your
variable, class, function etc. These keywords have a special meaning and they are
used for special purposes in Python programming language. For example — Python

keyword “while” is used for while loop thus you can’t name a variable with the name

“‘while” else it may cause compilation error. There are total 35 keywords in Python
3.6.

Example of Python keyword

In the following example we are using while keyword to create a loop for displaying
the values

of variables num as long as they are greater than 5.

num = 10

while num>5:

print(num)

num -=1
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LabPrograms s Kesyweard- 0. py

E ;,u r 3 = o — - Hayword-01.0y
E » Comrents-01.py num = 10
: » Commants-02.0y 1
o Concat-war, oy wh 1le num}S ;
2 HelloWoridpy print(num)
= Keyword-01.py —
2 Multigle=ngzignment=01 num -= 1
& Variables-0.py I
External Libraries
Burr Koy werd-01
> fUsers/Goutham/PyCharmProjects/LabPrograms/venv/bin/python /sUsers/Goutham/PyCharmProjects/Lak
18
3 8
= = ?
_ B

Process finished with exit code @

Data Types:

A data type defines the type of data, for example 123 is an integer data while “hello”
is a String type of data.

Float: They are the numbers that have (or may have) a fractional part after the
decimal point.

The decimal point is essentially important in recognizing floating-point numbers in
Python. Look at these two numbers:

4

4.0

You may think that they are exactly the same, but Python sees them in a
completely different way.

4 is an integer number, whereas 4.0 is a floating-point number. The point is what
makes a float.

Write a Python Program to demonstrate different Data Types Solution:

a,b,c,d=12,28.10, "Python programming", True
print("a=",a,"type=",type(a))
print("b=",b,"type=",type(b))
print("c=",c,"type=",type(c))
print("d=",d,"type=",type(d))
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a, b, ¢, d = 12, 28.18, "Python programming”, True
printi“a=",a," "type=",typelal}
print{"b=",b,"types",typel{b))

} print(“c=",c,"type=",typelc))

3 print{"d=",d,"type=",typel{d))

F 1 Foma

=] Ol U B =
. JUsers frachook/PycharmProjects/LabExercises/venv/bin/python JUsers/mackook/Docments/Python-Exercises Basics/data—types.py

a= 12 type= <class ‘int'=s

b= 78.1 type= <class 'float"s=

c= Python prograwsing type= <class "str's

d= True type= =closs 'bool"=

- o B

Frocess findshed with exit code B

b Ednoun & [:Feorsm
®

& Pinoe Dormcin B Teeweal | deBam | W B TOOD [aT T

Write a Python Program to demonstrate the Getting Input from User Solution:
Get Different Datatypes input from user

In this program we will see how to receive String, Integer and Float input from user in
Python.

# Python Program - Get String Input from User
str = input("Enter any string: ")

print(str)

# Python Program - Get Integer Input from User
num = int(input("Enter an Integer: "))
print(num)

# Python Program - Get Float Input from User
num = float(input("Enter a float value: "))
print(num)
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5 Uirbepaut-Steing py

# Python Program — Get String Input from User
str = input("Enter any string: ")

print(str)

I 1: Project
[

# Python Program — Get Integer Input from User
num = int(input("Enter an Integer: "))
print(num)

# Python Program — Get Float Input from User
num = float(input("Enter a float value: "))
print(num)

POVl AWK

e

Usarinput-String o
fUsers/Goutham/PyCharmProjects/LabPrograms/venv/bin/python /Users/Goutham/PyCharmProjects/LabPrograms/UserInput-Strin
Enter any string: Username

Username

Enter an Integer: &7

7

Enter a float value: 3.14

3.14

=
£
E

v

LI FA |

Process finished with exit code @

Favorites. B T Structum

Write a Python Program to demonstrate the Addition of two Numbers Solution
# Getting the values of two numbers from user

vall = float(input("Enter first number: "))

val2 = float(input("Enter second number: "))

# Adding the numbers

sum = vall + val2

# Displaying the result

print("The sum of input numbers is: ", sum)

Output:

| @ Add Tunbum py

2 1 # Getting the values of two numbers from user
2 vall = float(input("Enter first number: "))
3 val2 = float(input("Enter second number: "))
4
5 # Adding the numbers
6 sum = vall + val2
7
8 # Displaying the result
9 print("The sum of input numbers is: ", sum)
103
Fun: Skl T Mum n
» JUsers/Goutham/PyCharmProjects/LabPrograms/venv/bin/python /Users/Goutham/PyCharmProj
' Enter first number: 34
: Enter second number: 45.6
= ; The sum of input numbers is: 79.6
* |

Process finished with exit code @

B J Strecture

Write a Program to Demonstrate Arithmetic Operations using Python Solution:
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# Assignment Statement
a=4

b=2

# Arithmetic Operations
c=a+b

print(c)
c=a-b
print(c)
c=a/b
print(c)
c=a*b
print(c)
c=a%b
print(c)
c=a*b
print(c)
c=-b
print(c)
Es aea
: b=2
-: :.‘;.‘;3;"-.' Mperations
print(c)
11 c=a-b
print(c)
c=a/b
printic]
c=ax*xh
printicl
c=a%h
21 printic]
C=a®h
printie)
:rjn;(:l
Run: Arithmetic-Operatens
- 6
-
§ = 2.0
i : ?6
-2

£ Favoriten

Process finished with exit code @

=

fUsers/Goutham/PyCharmProjects/LabPrograms/venv/bin/python fUsers/Goutham/PyCharmProjects/LabPrograms/Arithmetic-0Oper

Write a Program to Demonstrate Associativity and Precedence Operations using

Python
Solution:
a=4
b=2
c=3

# Arithmetic Operations precedence

print (a+b *¢)
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print ((a + b) * ¢)
print (a + (b *())
# Associativity
print(a-b-c)
print((a-b)-c)
print(a- (b-c))
# Unary Minus
print(-a+b)
print(- (a+b))
a+=1

print(a)

a-=1

print(a)

£ il Arith-Precedence py
g a =4

= b= 2

- -

print {a + b = ¢}
print {l{a + B} %= )
print { a + (b % c))

printia — b — c)
printi{{a - b) - c}
printi{a = (b = c}}

print{-a + b )}
print{- { a + b }}

a += 1
printia}l
8 -=1

printial

Rur: Arith-Precedence
fUsersSeouthen/PyCharmProjects/LabPrograms,/venv/bin/python sUsers/Goutham/PyCharaProjectss/LabPrograms/Arith-Precedence, py

!
w @Y

T 7 StruCtuna

Process finished with exit code 8

»* 2 Faverites

Write a Program to Demonstrate Boolean Expressions using Python Solution:
a=4

b=2

# Boolean Expressions

print(a ==b)

print(a <b)

print(a > b)

print(a <=b)

print(a >=Db)

print(a !=b)
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2 a=4
L h=2

# Boolean Expressions

print{a == b)
print{a = b)
print{a = b)
printia <= b)
printi{a == b)

print{a != h)
s B oleanEugrassions. =]
" JUsers/machook/FycharProjects/labEnercises/venv/bin/python /Users/machook/Docusents/Fythea-Exercises /ConditionalPrograseing/ @1EsoleanEXpressions. py
Falis
False
- True
- " Falis
B o 2 Trme
5 Tre
" B Frocess finished with exit cede @
£
4
.

Strings are used when you need to process text (like names of all kinds, addresses,
novels, etc.), not numbers.

You already know a bit about them, e.g., that strings need quotes the way floats
need points.

This is a very typical string: "l am a string."

However, there is a catch. The catch is how to encode a quote inside a string which
Is already delimited by quotes.

Let's assume that we want to print a very simple message saying:

| like "Python"

How do we do it without generating an error? There are two possible solutions.

The first is based on the concept we already know of the escape character, which
you should remember is played by the backslash. The backslash can escape
quotes too. A quote preceded by a backslash changes its meaning - it's not a
delimiter, but just a quote. This will work as intended:

print("l like \" Python\"")
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Lab(3) : Conditional Statements

If statements are control flow statements which helps us to run a particular code only
when a certain condition is satisfied. For example, you want to print a message on the
screen only when a condition is true then you can use if statement to accomplish this in
programming.

In this Lab Session, we will learn how to use if statements in Python programming with
the help of examples.

If Statement Syntax
The syntax of if statement in Python is pretty simple.

if condition:
block _of code

Write a Program to Demonstrate the if-statement using Python
a=1

b=2

ifa>b:

print("a is greater than b")

Write a Program to Demonstrate the if - else statement using Python.
Solution:

a=3

b=2

ifa>b:

print("a is greater than b")

else:

print("b is greater than a")

Write a Program to demonstrate the if...elif...else statement using Python Solution.
The user is asked to enter the number, the input number is stored in a variable
number and then we have checked the number using if..elif..else statement.
Solution:

# User enters the number

number = int(input("Enter number: "))

# checking the number

if number < 0:

print("The entered number is negative.")

elif number > 0:

print("The entered number is positive.")

elif number == 0:

print("Number is zero.")

else:

print("The input is not a number")
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Enter number: 8
Number is zero.

L

Process finished with exit code @

s T Structure
»

Write a Python Program to check if Number is odd or Even.

Solution:

This program takes the input from user and checks whether the entered number is
even or odd.

We are receiving the value into a variable num and then we are dividing the num by
2 to see whether it is an even number or odd number.

num = int(input("Enter any number: "))

flag = num%?2

if flag == 0:

print(num, "is an even number")

elif flag == 1:

print(num, "is an odd number")

else:

print("Error, Invalid input")

Enter any number: 187
187 is an odd number

Process finished with exit code @

L |

iruciure
» B

Write a Python program that reads the month of birth from the user and prints the
name for that month.

Solution:

month = int(input("Enter your month of birth: "))
if month == 1:

print ("January")

elif month == 2:

print("February")

elif month ==

print("March")

elif month ==

print("April")

elif month ==

print("May")

elif month ==

print("June")

elif month ==
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print("July")

elif month == 8:
print("August")
elif month == 9:
print("September")
elif month == 10:
print("October")
elif month == 11:
print("November")
elif month == 12:
print("December")
else:

print("Invalid input")

Enter your month of birth: 56
Invalid input

Process finished with exit code @

Structure
[H
m o @

Logical Operators

We use these operators to evaluate a statement to return either a True or a False
The logical operators not, and, and or can be used to create a composite condition.
Sometimes, a combination of several conditions determines whether a statement is
executed. You can use logical operators to combine these conditions to form a
compound expression.

Operator Syntax Description Example

And xandy  Thisreturns True if both x and y are true x =10
x>5and x <15

Or Xory This returns True if either x or y are true x =10
X>50rx<2

Not not x Reverses a result, so if something is True, x=10
not turns it False not(x > 5 and x < 15)
#and
x=10

print(x > 5 and x < 15)
#This returns True because 10 is greater than 5 AND 10 is less than 15.
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#or
x=10
print(x>5orx<2)

#This returns True because one of the conditions are true.
#10 is greater than 5, but 10 is not less than 2.

#not

x=10

print(not(x > 5 and x < 15))

#This returns False because not reverses the result of and.

Exercises
Use the operators to evaluate whether these statements are True or False.

Qn Equation True or False?

1 x =200 True or False
print(x > 4 or x < 300)

2 3l1=4and3<4 True or False

3 X =200 True or False
print(not(x > 4 or x < 300))

#Question 1

x =200

print(x >4 or x < 300)

#This returns True as one of it is true.

#Question 2
print(3 !=4 and 3 < 4)
#This returns True as both are true.

#Question 3

x =200

print(not(x > 4 or x < 300))

#This returns False, as it reverses the result of question 1.
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Lab 4: For Statements

The for statement in Python differs a bit from what you may be used to in C or Pascal.
Rather than always iterating over an arithmetic progression of numbers (like in Pascal),
or giving the user the ability to define both the iteration step and halting condition (as C),
Python’s for statement iterates over the items of any sequence (a list or a string), in the
order that they appear in the sequence. For example:

# Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print (w, len(w))

cat 3
window ©
defenestrate 12

The range() Function

If you do need to iterate over a sequence of numbers, the built-in function range() comes
in handy. It generates arithmetic progressions:

>>> for i in range (5) :
print (i)

DS w ND PO

The given end point is never part of the generated sequence; range (10) generates 10
values, the legal indices for items of a sequence of length 10. It is possible to let the range
start at another number, or to specify a different increment (even negative; sometimes
this is called the ‘step’):

range (5, 10)
5 6, 7, 8, 9

range (0, 10, 3)
0, 3, 6, 9


https://docs.python.org/3/reference/compound_stmts.html#for
https://docs.python.org/3/library/stdtypes.html#range
https://docs.python.org/3/library/stdtypes.html#range
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range (=10, -100, -30)
-10, -40, -70

To iterate over the indices of a sequence, you can combine range() and len() as follows:

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i in range(len(a)):
print (i, al[i])
0 Mary
1 had
2 a

3 little
4 lamb

In most such cases, however, it is convenient to use the enumerate() function,
see Looping Techniques.

A strange thing happens if you just print a range:

>>> print (range (10))
range (0, 10)

In many ways the object returned by range() behaves as if it is a list, but in fact it isn’t. It
is an object which returns the successive items of the desired sequence when you iterate
over it, but it doesn’t really make the list, thus saving space.

We say such an object is iterable, that is, suitable as a target for functions and constructs
that expect something from which they can obtain successive items until the supply is
exhausted. We have seen that the for statement is such a construct, while an example of
a function that takes an iterable is sum():

>>> sum(range (4)) # 0+ 1 + 2 + 3
6

Lastly, maybe you are curious about how to get a list from a range. Here is the solution:

>>> list (range (4))
(o, 1, 2, 3]
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https://docs.python.org/3/library/functions.html#enumerate
https://docs.python.org/3/tutorial/datastructures.html#tut-loopidioms
https://docs.python.org/3/library/stdtypes.html#range
https://docs.python.org/3/glossary.html#term-iterable
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https://docs.python.org/3/library/functions.html#sum
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For loop with else block - In Python we can have an optional ‘else’ block associated
with the loop. The ‘else’ block executes only when the loop has completed all the
iterations.

Example:

for val in range(5):

print(val)

else:

print("The loop has completed execution")
Output:

0

BN =

The loop has completed execution.

For loop with else and break: The following example illustrates the combination of an
else, break statement with a for statement that searches for even number in given list.

numbers =[11,33,55,39,55,75,37,21,23,41,13]

for num in numbers:
if num%?2 == 0:
print ('the list contains an even number")
break
else:
print ('the list doesnot contain even number")
Output

When the above code is executed, it produces the following result -

the list does not contain even nu

Nested For loop in Python - When a for loop is present inside another for loop then
it is called a nested for loop. Lets take an example of nested for loop.

Example:

for num1 in range(3):

for num2 in range(10, 14):

print(numl, ",", num2)
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Output:
0,10
0,11
0,12
0,13
1,10
1,11
1,12
1,13
2,10
2,11
2,12
2,13

Lab(5) Programs Exercise

cpae g SY) Al debia

a=90
b =40
if b>a:

print("b is greater than a")
elifa==b:

print("a and b are equal")
else:

print("a is greater than b")

L ol Taals S 3) aiagis al qaday oamy 5 4iedle Jla) callds (g callay el yy S

mark=int(input("enter your mark:"))
If mark>=50:

print("successful")
else:

print("Unsuccessful")

el f Can ge S BN e 3ia o 5 e ol adiual) (e ey gl gy S
number=int(input("enter number: "))

if number>=0:
print("positive")
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else:
print("negative")

(S 5l o250 OIS 1Y Bl e Bia ol g e o) addiesal) (e ey s gy S
number=int(input("enter number: "))
if number%2==0:
print("even")
else:
print("odd")

Vo5 Omdaaall dlae ) aues Aol o 6 el i
foriinrange(l, 21):
print(i)
Yoos ) Omdan sl 3oV aes delibay o iy el G|
foriinrange(l, 31):
if 1%2==0:
print(i)
£o5) Om A il dae Y aues Aol a sy gali y (iS)
foriinrange(l, 41):
if 1%3==0:
print(i)
o IS ALS 4 50 Al o) aaday el yy S
for i in range(97,123):
print(chr(i))
DS S ALK 3 5l ARl Ca el aaday el S
for i in range(65,91):
print(chr(i))
n=[18,6,9,40,60,125]
for index in range(0,6):
print(n[index])
Db CGia JS ey s Lo dalS Caal e e e g S
for x in "class":
print(x)
class 4l Jiay Ladie d8lall (e &= A0 el yy S
admins = ["data", "class", "three", "kaso", "s49"]
for x in admins:
print(x)
if x =="class":
break
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dalal) JeS; 5 class kS Jalady gy s
admins = ["data", "class", "three", "kaso", "s49"]
for x in admins:
if X == "class":
continue
print(x)

e What is the output of the following code in (a) and (b) if number is 30,
then if number is 35.

number = int(input("Enter any Number: "))
if number % 2 == 0:

print(number, "is even.")

else:

print(number, "is odd.")

e Write a Python program that uses an if statement to find the smallest
of three given integers. (The user should enter the three numbers).

e Write a Python program that reads username and password from the
user and prints "successful login" if the username and password are
correct, otherwise, it prints "username or password is wrong".

e Write a Python Program to display the Multiplication Table of 12 or
based on user Input using for loop.
" Python program to find the multiplication table (from 1 to 10)™
num =12
# To take input from the user
# num = int(input("Display multiplication table of? "))
# use for loop to iterate 10 times
for iin range(1, 11):

print(num,'x',i,"=",num*i)
Output

12x1=12

12x2=24

12x3 =36

12 x4 =48

12x5=60

12x6=72
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12x7=84
12 x8 =96
12 x9 =108
12 x 10 =120

e Write a Python Program to find the Factorial of a Number.
Explanation:
The factorial of a number is the product of all the integers from 1 to that
number.
For example, the factorial of 6 (denoted as 6!) is 1*2*3*4*5*6 = 720.
Factorial is not defined for negative numbers and the factorial of zero is
one, Ol =1.
Source Code:
# Python program to find the factorial of a number provided by
the user.
# change the value for a different result
num =7
# uncomment to take input from the user
#num = int(input("Enter a number: "))
factorial = 1
# check if the number is negative, positive or zero
If num < O:
print(" Sorry, factorial does not exist for negative numbers")
elif num == 0:
print(" The factorial of Ois 1")
else:
for iin range(1,num + 1):
factorial = factorial*i
print(" The factorial of",num,"is" factorial)
Output:
The factorial of 7 is 5040

Write a Python Program to Print all Prime Numbers in an Interval
Explanation:

In this program, you'll learn to print all prime numbers within an interval using for
loops and display it. To understand this example.

# Python program to display all the prime numbers within an interval
# change the values of lower and upper for a different result
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lower
upper

(

num (lower,upper +

num >
(2, num) :
(num % 1)

Output:
Prime numbers between 900 and 1000 are:
907
911
919
929
937
941
947
953
967
971
977
983
991
997
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