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;dlaIK wxYh

CIqø md,k tall l%uf,aLkh
ls¯u i|yd wjYH jk

uD≥ldx.
wdrïNfha ° u fuu mdvï ud,dj i|yd oDVdx. (Hardware)

yd uD≥ldx. (Software) hk fojr®.h u Ndú; ls¯ug is≥ jk

nj wm i|yka l<d Tng u;l we;e hs is;uq' wo wms

uhsfl%dfldkafg%da,r® l%uf,aLkh i|yd wjYH jk uQ,sl uD≥ldx.

ms<sn|j y∞ruq' fï i|yd Tng uD≥ldx. ms<sn| úfYaI ≤kqula

w;HjYH fkd jk nj i,lkak' yels;dla ir, j lreKq

b†˙m;a ls¯ug wms W;aiql fjuq'

uq,ska u µC yd m˙.Kl l%uf,aLkh ls¯u i|yd fhd∞ .kakd

NdId (Programming languages) .ek hï wjfndaOhla ,nd

.ksuq' my; W∞yrKh i,lkak'

wms t†fk∞ „ú;fha ° woyia yqjudre ls¯ug NdIdjla Ndú;

lruq' fuh isxy," fou<" bx.%Sis wd° ljr fyda NdIdjla úh yels

h' tfy;a fuys ° wm Ndú; lrk NdIdj wksla mdr®Yajhg

f;areï .; yels tlla úh hq;= h' tfia fkd jqj fyd;a ksje/†

woyia yqjudrejla is≥ fkd fõ' tjka wjia:dj, ° wmg

m˙jr®;lhl= f.a fiajh wjYH jkq we;'

fï wdldrhg u uhsfl%dkafg%da,rj,g o ^tfia u m˙.Klj,g

o& jegfyk NdIdjla mj;S' fï NdIdj wms hka;% NdIdj f,i

y∫kajuq' ;dCI◊l jHjydrfha ° Machine language f,i

ye¢kafjk fuu hka;% NdIdfjys we;af;a ixfla; folla mu◊'

tajd kï §1¶ iy §0¶ hk b,lalï fol mu◊' ir, ixLHdxl

(Digital) WmlrKj, isg ixlSr®K m˙.Kl olajd jQ

bf,lafg%daksl WmlrKj, ls%hdld¯;ajh yeisrùug fuu ixfla;

fol m%udKj;a fõ' §1¶ iy §0¶ys úúO ixfhdackhka Ndú; lr

by; i|yka WmlrKj,g úúO mKsúv" úOdk" w.hhka ,nd †h

yels h' tfuka u tajdhska ndysr f,dalhg (For users) f;dr;=re

,nd fokafka;a §1¶ iy §0¶ hk ixLHdj,ska iukaú; ixfhdackhka

f,isks'

my; W∞yrKh o i,ld n,kak'

§1¶ iy §0¶ ixLHd wgla Ndú; fldg Tng fjkia ixfhdack

256la ,nd .; yels h' ^0 isg 255 olajd& fuu ´kE u

ixfhdackhla 00000000 isg 11111111 olajd jQ mrdih ;=<

mj;S' tkï Tng tlsfklg fjkia úOdk fyda m◊jqv 256la

ksr®udKh lr.; yels nj h'

;j o isxy, NdIdfõ wCIr 56la o" bx.%Sis NdIdfõ wCIr

26la o we;' tu wCIrj, úúO ixfhdack u.ska úúO wre;a

we;s jpk" jdlH ;eksh yels w;r tajd wmg f;areï .; yels

fõ' tfy;a m˙.Klhlg" uhsfl%dfldkafg%da,rhlg fyda fjkhï

ixLHdxl (Digital) WmlrKhlg tajd f;areï .; fkdyels h'

ukao h;a tu WmlrK f;areï .kakd tl u NdIdj hka;% NdIdj

^§1¶ iy §0¶& ùu h'

tfia kï wfma wjYH;djka" úOdkhka" m˙.Klhlg fyda

uhsfl%dfldkafg%da,rhlg mejiSug tajd §1¶ iy §0¶ys ixfhdackhka

njg m;a l< hq;= h' tkï hka;% NdIdjg yerúh hq;= h'

fuh l< yels o@

i;H jYfhka u m˙.Kl f,dalfha wdrïNfha ° isá

ksr®udmlhskag fuh is≥ l< hq;= úh' tfy;a fuh b;d lrorld¯"

ld,h jeh jk ls%hdj,shls' tfia u fuys ° is≥ jk je/°ula

ksje/† ls˙u fyda wvq ;rñka jro fidhd .ekSu ≥Ialr

lghq;a;la nj Tng jegfykq we;' tfia u hka;% NdIdfjka ,shQ

l%uf,aLhla lshjd f;areï .ekSu o w;s ≥Ialr lghq;a;ls'

Bg fya;=j wm yqre ù we;af;a wm f.a ujq NdIdjg ^fyda

;j;a iajdNdúl NdId lsysmhlg& muKla ùu h' tu ksid wms wm

f.a NdIdj Ndú; ls¯ug leue;af;uq' tfy;a uhsfl%dfldkafg%da,rhg

th fkd f;afrk neúka hï wdldrhl m˙jr®;lhl= f.a  iydh

wjYH fõ' fuu m˙jr®;lhka ;dCI◊l jHjydrfha ° Compil-
ers f,i ye¢kafõ' fïjdfha ldr®hhka m˙jr®;khg muKla iSud

fkd fõ' tuÛska ;j;a fndfyda ldr®hhka bgq lrhs' ta .ek

MICROCONTROLLERS

wkqudk ;r®lwkqudk ;r®lwkqudk ;r®lwkqudk ;r®lwkqudk ;r®l (Fuzzy Logic)

;=kajk ,smsh

isõjk ,smsh

iajdNdúl NdId ^isxy," bx.%Sis" fou< wd°&iajdNdúl NdId ^isxy," bx.%Sis" fou< wd°&iajdNdúl NdId ^isxy," bx.%Sis" fou< wd°&iajdNdúl NdId ^isxy," bx.%Sis" fou< wd°&iajdNdúl NdId ^isxy," bx.%Sis" fou< wd°&

'C', 'VB' jeks bx.S%ishg iómjeks bx.S%ishg iómjeks bx.S%ishg iómjeks bx.S%ishg iómjeks bx.S%ishg ióm

High - level languages

Machine language tlg jvd;a iómtlg jvd;a iómtlg jvd;a iómtlg jvd;a iómtlg jvd;a ióm

Assembly language

1 iyiyiyiyiy 0 muKla fhfokmuKla fhfokmuKla fhfokmuKla fhfokmuKla fhfok

Machine language

idlÉPd ls¯u miqjg l,a ;nuq'

Compiler tlla hkq Tfí m˙.Klfha msysgqjd .; yels

uD≥ldx.hla fõ' (An application program which can be
installed in your computer) fuuÛska wm ,shk l%uf,aLkhka

hka;% NdIdjg yrjd m˙.Klhlg fyda uhsfl%dfldkafg%da,rhlg

f;areï .; yels m˙† ilia flfr®'

wmg f;areï .ekSug myiq jk m˙† l%uf,aLkhka rpkd

ls¯ug fndfyda úg by< uÜgfï l%uf,aLk NdIdjka (High-
level programming languages) fhd∞ .efka' High - level
programming languages hkq idudkHfhka hï ksYaÑ; jQ

ixfla;hka yd úOdkhka iuQyhlska ie≥ï ,;a bx.%Sis NdIdjg

wdikak jYfhka iudk jQ NdIdjka fõ' W∞yrK jYfhka 'C,
C++, Java, VB' wd†h y∫qkajd †h yels h' fuu l%uf,aLk

NdIdjka f.ka rÑ; l%u f,aLkhka myiqfjka jgyd .; yels fõ'

hï m˙.Kl NdIdjla (Programming language) High -
level language f,i y∫kajhs kï" th fndfyda úg ñksiqkag

lshjd f;areï .; yels wCIr" ixfla;" úOdk wd†fhka hqla; fõ'

fïjd fndfyda úg bx.%Sis NdIdjg iudk jk ksid" bx.%Sis NdIdj

ms<sn| uq,sl ≤kSula Tng ;sìh hq;= nj wms uq, ° i|yka

lf<uq'

wxl 1 rEm igykska úúO l%uf,aLk NdIdjka yd tajd

fl;rï wmg ióm ≤ hs hkak ≤lafõ'

^b;ṡ  fldgi ,nk i;sfha&^b;ṡ  fldgi ,nk i;sfha&^b;ṡ  fldgi ,nk i;sfha&^b;ṡ  fldgi ,nk i;sfha&^b;ṡ  fldgi ,nk i;sfha&

fudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfhafudrgqj úYaj úoHd,hfha úoHq;a yd ú≥,s ixfoaY wxYfha

.dñ” chisxy$flda,s; Or®um%sh

idudkH l=,l moaO;shlg wkqudk ;r®l l%uh fh†h yelafla

flfia ≤ hs n,uq' l=,l (Sets) iy ta iïnkaO kS;s (Set
Theory) wkqudk l=,l (Fuzzy sets) i|yd fhfokafka flfia

≤ hs Tng l=;=y,hla we;s jkq fkdwkqudk h' miq.sh mdvïj,

.;a jr®.SlrKh (Classification) W∞yrKfha ° wkqudk ;r®l

l%uh Ndú; fkd fldg tkï idudkHfhka Ndú; lrk úg tal

mqoa.,hl= ^l=,l wdY%s; j i,lk úg tla wjhjhla& tla

jr®.SlrKhlg ^tla l=,lhlg& muKla wh;a fõ' tfia u iEu

mqoa.,hl= u tla l=,lhlg fyda wh;a fõ' fuys ° l=,l

f–okhla we;s fkd fõ'

wo wms fuhg jvd fjkia W∞yrKhla i,luq' tkï

idudkHfhka Ndú; lrk l=,lj, tla wjhjhla tl u

l=,lhlg jvd wh;a úh yels" tf,i u iuyr wjhj lsis u

l=,lhlg wh;a fkd jk ^ir®j;% l=,lhg muKla& wjia:djla

i,luq' mka;shl isiqka 40la we;s w;r fuhska 12 fokl=

.◊;hg oCI w;r (A) 20la ix.S;hg oCI o (B), 2g u

oCI isiqka 6 fokl= (Α∩Β) isák nj i,luq'

túg .◊;hg muKla oCI isiqka 6la o" ix.S;hg muKla

oCI isiqka 14la o" folg u woCI isiqka 14la muKla ,efí'

wkqudk ;r®l l%uh hgf;a fuh jvd;a ixlSr®K fõ' wo mdvfï

wruqK" wkqudk ;r®l l%uh hgf;a wjhj .Kk fiùu fkd j"

idudkH ;r®l l%uh hgf;a b;d u ir," tfy;a wkqudk ;r®l

l%uh hgf;a u|la ixlSr®K woyila úuiSu h' hï isiqjl=

i,luq' Tyq .◊;hg muKla oCI kï" Tyq my; l=,lj,g

wh;a ùfï i;H;dj idudkH ;r®l l%uh hgf;a fufia ≤laúh

yels h'

A (x) = 1
B (x) = 0
A B x

A B x

∩ ( ) =

∪ ( ) =

  

  

0

1
ix.S;hg muKla oCI isiqjl= kï

A (x) = 0
B (x) = 1
A B x

A B x

∩ ( ) =

∪ ( ) =

  

  

1

1
folg u woCI isiqjl= kï

A (x) = 1
B (x) = 1
A B x

A B x

∩ ( ) =

∪ ( ) =

   

   

0

0

fuys ° wkqudk ;r®l l%uh hgf;a hï isiqjl= hï l=,lhlg

whs;s ùfï i;H;dj ieu úg u §0¶ fyda §1¶ fkd.kakd w;r" ta

w;r we;s ´kE u w.hla .; yels h' fuys ° by; wdldrfhka

myiqfjka ≤laúh fkdyels h' fï i|yd l%uhla uydpdr®hh ifoa

b†˙m;a lr we;' Tyq f,dfjys m%:u j;djg wkqudk l=,l

(Fuzzy sets) ms<sn|j f,djg y∫kajd ≥ka mqoa.,hd fõ' Tyq f.a

fuu ,smsh 1965 ° m< jqK kuq;a th úldr woyila f,i

fkdfhl=;a úfõpk o t,a, úh' miqj 80 oYlfha lD;%su nqoaêh

ms<sn| mr®fhaIKhka i|yd fuu ixl,amh ckm%sh ù .sh w;r

Tyq wkqudk l=,l ms<sn| mshd (Father of Fuzzy sets) f,i o

y∫kajkq ,nhs'

fuu W∞yrKhg wkqj isiqka 3l f.a (x, y iy z) .Ks;hg

oCI ùu iy ix.S;hg oCI ùu 4'1 j.=j wdY%fhka ≤laúh yels

kï

0

1

1

isiqjdisiqjdisiqjdisiqjdisiqjd A l=,lfha wjhjhlal=,lfha wjhjhlal=,lfha wjhjhlal=,lfha wjhjhlal=,lfha wjhjhla B l=,lfha wjhjhla l=,lfha wjhjhla l=,lfha wjhjhla l=,lfha wjhjhla l=,lfha wjhjhla

ùfï i;H;dj ùfï i;H;dj ùfï i;H;dj ùfï i;H;dj ùfï i;H;dj F(A) ùfï i;H;dj ùfï i;H;dj ùfï i;H;dj ùfï i;H;dj ùfï i;H;dj F(B)

x 0'9 0'3

y 0'8 0'7

z 0'6 1'0

4'1 j.=j4'1 j.=j4'1 j.=j4'1 j.=j4'1 j.=j

fuys ° wkqudk i;H;dj (Fuzzy membership value) F
hk ixfla;fhka y∫kajd ° we;' fï wkqj ffioaOdka;sl jYfhka

^uydpdr®hh ifoaag wkqj&

  

F F F

F F F

F A F A

A B A B

A B A B

∩( )

∪( )

= ( ) → ( )
= ( ) → ( )

( )′ = − ( ) → ( )

   ,   .

  ,   .

    .

wju

Wm˙u 

4 1

4 2

1 4 3
m%ldYk ≤laúh yels h'

tu m%ldYk jvd;a meye†,s ls¯u i|yd x isiqjd W∞yrKhla

f,i i,luq' 4'1 j.=jg wkqj x .◊;hg oCI;dj F (A)
x
 =

0.9 fõ' fuys woyi x isiqjd .◊;hg oCI he hs hul= mejiqj

fyd;a tys i;H;dj 0'9la njhs' túg tu isiqjd .Ks;hg oCI

fkdùfï i;H;dj F A x  .( )′



 0 1 úh hq;= h' fuu woyi 4'3

m%ldYkh uÛska ≤lafõ' tf,i u tu isiqjd i|yd ix.S;hg we;s

oCI;dfõ i;H;dj fufia meye†,s l< yels h'

ix.S;hg oCI ùfï i;H;dj F (B) x = 0.3
ix.S;hg oCI fkd ùfï i;H;dj F (B)'x = 0.7 (1-0.3)
≤ka fuu isiqjd úIhhka 2lg u i;H he hs lsisjl= mejiqj

fyd;a tys i;H;dj .ek Tng lsj yelafla l=ula o@ fuys ° Tyq

.◊;hg oCI nj jvd;a i;H;djg wdikak fõ' ^0'9&' ix.S;hg

oCI nj tu w.hg jvd wvq fõ' ^0'3&' folg u fmd≥ i;H nj

jeks msgqjg

fudrgqj úYajúoHd,hfha hdka;%sl bx‚fkare wxYfha

fcHIaG l:ßldpdr®h

wdpdr®h md,s; oikdhl


