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St a @ewfEE @R (Spatial Dualism), FENCHHER L4 fa-cFa (Technological
Dualism) @az wif#f@ f&-cFa (Financial Dualism) “lfFErre &1 |

(¢) Sifes frwa (Social Dualism) : FAS (A0 FRlLER 74T AT Sraem
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ol AfEire & Al aeRe e W Rew e o o i FifoTifen
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s 31| w1 @ R T T e 4z T oREs “fl9f@] Al WA

() wetaes farwa (Economic Dualism) : HHHS e SR G 2 foami
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(s1) FecEreS farwa (Technological Dualism) : w3 i copraa sy, wdie oA
Besii (R GAR SRR CRE SIS AL Qe Al FencETiEnS favr R
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Besiii CHE SyFT FACSE 2@ T |
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() wifds farwa (Financial Dualism) : 94 Stams o W TG 2T (AT
wiaea, TF3, el TR, HHZ ggfe) snea T (Money Markel) S5 e #fiza |
SRE g3 8 ANt ey A S 2w Al | 4 At (Capital Market)
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92, favsra Rpg) 161 SaaeR 29 G SR 2 e 23 4|

2R GRS BTG ¥ (Nature of Economic Dualism)
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@w@aﬁmwmxmmﬁﬁﬁa{ﬁsi@%ﬁhﬁﬁwﬂm
Tide )| Awran FRfen wer wn Renann Sqen i (AP SR [ofe
CeAMET (38 TS B |

(AIEHC (Boeke) T 0, AMES GSHR 1, WA T @93 Besli afn
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Errs-—aalE 7493 fers BfE s ATHE W |
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el T Tnel 43 (1 IS SR aifor fofe it qoRw U Hag 3
Wi aRmkew | eR we fora AFEE sdfe @ wpefioa (disintegration) <@ e 2
s erp-ffedin oriolee sfiEdm o AR AR 7 1!

o R wefifen praafs Cafiey e «af 2afie 2=, |8 @roh wefifEs e
stcrem’ (limited needs) s F6 <Jfeam opieRTe o @ STrER HeaEe (unlimited
needs) | &-<{fEan wdiioTe Sae =i e (O off&aiTre M 28 93 O
el o ST SR 3T | 2 ol afier Ga-alon AR T A
SftfeT Aese A G4 | A w2 St -l e AGICE ARER Tl |
wefifes Hesie TS TEds AT |

Grsa FFE SR PaE T Fiaks [l 8 are S| s, e
GO (R @R e lcrs T e =@ A R et weliEaREET TS g4
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ST e AT | g Tge Wi et pe-Rie P e (Tt TR Sl
i fice #ica @) AT SR «0F ke AR TS A ABEE S AN
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(I T AT ) Sl AT GG o7l 4 iR Pl A ¢ eww
T A | @ WGe GRS T 6 AR gt wsfafies g2e Fim 6 e P oieftsfes
ﬁwmmaﬁmﬂlﬁﬂwﬁﬁﬁﬂﬁﬁﬁmmwwwﬁm (SIS
&) Besim Ffea @eal At $fem 79 < (Cash Crop) Geslive ABS AN 28 T
wmﬁmq@lmwm,wﬁawﬁmﬁmmﬁmww
o TS A @ BfmasE aoee 28 | ffFs-sgaiS (Exchange Economy) (AR
Wmﬁﬂﬁ@ﬁﬂlﬁcﬁﬁﬁfﬁwﬁﬁmw%mwmw@wm
Wm%ﬂummﬁmaﬁmw@gaﬁm}ﬁmﬁﬁ%wﬁm
i Cafe |

|. ACs B “Economic and Economic Policy of Dusl Societies” (1953) TR0 T8 “Dualism
is a form of disintegration, (which) came into existence with the appearance of capitalism in pre-
capitalistic countries’.
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(A (Boeke) W 0, ie-sfferati} pRmmine «fFost +{femim SR TE @
A Aatcen 7R 71 «Fs Jfeaw gue HETEred WU A W curee
fBamfrs smasm o e sigarea R 20 At | Siteie B (Higgins) T P,
AR ﬂwmﬁﬂﬁsﬁﬁmmmﬁw@ﬁmﬂ@ﬁ%ﬂmmmmﬁw “fferan
(%4 (Capitalist Sector) '8 JJen IGfAfelas sgersmeg (099 (Subsistence Sector) ey
A S IR TS w7, G Wb o el 2 12 8 @A 961 S ST
PSSt ol Smer oriofis fesim i 2 | g ey S
CFITT ) ofafore STSURER i v Wi A o R I [ come T sepmd
TAE Y A | 1fie T 1w s (0 T (el o) v ol S g <l et |

i G (Arthur Lewis) Waemm o 0o M8l caoiiem “ARaifire agtafs
@ﬁmmﬂﬁﬁtﬁﬁm@ﬁmﬁﬁ%wﬁﬂﬁwﬁmﬁﬁm@m
(Todaro) 3R I @ (BIGITAI (Harris-Todaro) iR 2y (U *1Z0A FT&T S o
WWWWWIWNW?@ﬁWWﬂﬁWﬁWﬂW
I OFY HPS 2R

ST frwem s FeEmests fireg R e frwrs sRoere afte|
Wﬁ@%ﬁﬁﬁ%ﬁ%%ﬂﬂ%ﬂ%ﬁﬂﬁﬁﬁ@ﬁ@ﬁmﬂaﬁw
weftafer Smm R Hanke e oo ARATS g Sesiti +4fE @ o
FEANETIAS farras owged 3@ colE |

2.9 FZW qwel (Lewis Model)

%‘nﬂﬁamﬁlﬁm@‘wmwﬁwmﬁmﬁ@mm&ﬂﬁw%mm
BN T (3 FNS Wi welia #3078 “Economic Development with Unlimited
Supply of Labour”3 3 Rrs eRes st a1 =z |

2. Higgins B. “The Dualistic Theory of Underdeveloped Arcas”. Economic Development and
Culrural Change ; January, 1956. Also See, Higgings—"Economic Development”, Indian Edition, 1966,

3. Manchester School, 1954, Reprinted in Agarwala and Singh (ed) “Economics of Underdevelopmen”
(O.UP)
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HEE SIS, AT oriefe 6 i wfeafre gg—eadle, FAFELANSR SHATS
wifsre STaals (@ | I T | AT e Fe e i aAifes Sesmal e
sy A, —ord|e AT (AR el wmife o Free $R-Gertim P A | GUFe gl
@3y (Disgnised Unemployment) sffEmire 73 | F{30E TS sififtel weffS 2= 9o crafRfR
<1offS (Dual Economy)-—aab (368 29 <5 W (1T sifra s T Ceie @
T G e 0, “o1a < T8 Subsistence Sector wiefie, ERALTALSE T o 75
T | S o 2, (VAT SR Tifere @ e iR e afEies 1 st @
@2 e g S T4c] e ST A S R | G2 FAE I A o{faran]
(s5 4l Capitalist Scctor|

{3 WS S (S a6 Fom & A (constant wage rate) To 2} i
= o <o TS SR | e i TS G SR 291 ST 74 i i A AR
7] T SEs] WA (wage in the subsistence sector) (0P a7 (e 2T, 1S SR
SiIe7Ea #9re 45 (real cost of transfer of labour) o fia wee® Ul | FENEE wifEs
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2.1 5t @bt (T TR % e i wml 21 o Rz, SE o 3 A A
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mmmmwﬁmmmwﬁmm@ﬁnmmaﬁm
PICR IR BT WP <l Wi wiite | igs! Sires CHCa AR W) oy uta
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2.8 WfiEmE SN (AF WA FAG TRE (F) oo
sroE @R () E-Eieital MCeeT [(a) Todaro Model and
(b) Harris-Todaro Model regarding Rural-Urban Migration | |

o oA g2 e oriof frra [ wefTifen TafkiE SIEbAE sl
s S\ S T i PRivRe (A ST C70a MR IS 20 A |
seffes CEIEE S O SREl (RS AR (e fmram, FisE@e (urbanisation),
e RiTad @ TR | o7 e R IR S 6 Beoti- (IS Gune T
ol | % =|Freifece oo = N (AT <Y blE SRS B e B g [ B g U ) s
G5 Wes ol T

(=) (Briat 7= (Todaro Model) : (BIGITAR TS 1231 <R 2T S s erorfie

g (expected earnings) G2l w1 A (g sftefpy 72 )— CHIBIE iR Wi == ois

! WS Baw S0 | A (AT *E 0 AN Srarst-s7RE S A, Ge a8 YT (AT
i Aojiire wiTs e T eRdiR AR @@ ZRAREE Rl 96 |

T e A Sl TR Soim zH—( 1) T BIER @R <A G W
mwmﬁwm(nwwmwﬁ%mmﬁﬁﬁm%ﬁww
SR (AT 51T AP ST 3 WRAISTER BiPR (2t IS S A el T S
o el cu AT CATE TR 5UE e SR ST FASEsS ST (1 2 (AT 0 e S
51| (BleiEl Aresre aeitd il T A —

: 5 = f(d) (1)
g4, d=wp—r (2)
N & ol =[1_N_
@i p = o = % 3)
wel d = W_Eﬂ = )

4, Todaro M. P.—"A Madel of Labour Migration and, Urban Unemployment in Less Developed
Countries”, American Economic Review, Vol. 39, No. | (1969}, pp 138-48. Also see, Todaro—"Ecanomics
af a Developing World”. (Longman, London, 1982)
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FAAYIEA Al (N) 0% 154 wesre (a5 NG A48 70 WD T Tl T
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HAIB 2R =1 ST TG @ e Wb O W 2] Mo NgE A A =2m
CTP ={fSa *127 ble SPIS BiRE WA SIS Mzidee R AT @S AT |
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% AR ST P %o Sifdle, afie *rma s SRR A0 e sl e
Tl TG TR =i dwife Fare s |

(2) &S (AT 1503 5TE SIIE 4 SRte) =fices W ol 3 Ot 37 S 5, *eE
W GRS qar e SER-elfE T sifte e UFT A | AT
RS 3R 2T 2P G- (real wage differential) 7 @as =127 b ATETE BIgl ~ira
I T 2 FrapiefE auifie s5f end@m e ww o)

(3) 1 wI%TE BIEA AR ST 3% 1% T3] (@0 21 Tk G fqoiTag ]
WW@:WHWW-WWWM{WWWWEM
) IZE G0 S0 A R O #RREE G 29 (A0S T4 |
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(1) wifederE mea (Harris-Todaro Model) : BletEl IretEs O I@
s 3 ol G SRl 2rr DRl e (Harris-Todaro Model) I° -
(GGl e wm—mmmwﬁﬁﬂqﬁm}mmmﬁﬁaqﬁa (W) 5CH
i 2e, g TR 2 AR A =i 2 BT el (e S
W@awﬁm}mwmmqwﬁ—mﬂammmmm
i (exogenously determined urban unemployment, Lim ) &¥-*123 fSi TS el
w7 | e Loz e o e i, L 1 afifle @iy @33 U 26 <A1t
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arwta Uv= (L —La) ~Lm

g  L=La+Lm+UY a8
-
R W>Wa= 5 v (6)

T (6) TR C8, Al gl (W) e Seetress 7R (Y 2 il Besiin),
ﬁaﬁwﬁmmﬁwnqﬁm{mmﬁwwuwmwaﬁaw(su)
e T1gE WA]WW@WWW@WWLYU)ﬂﬂWWW
ﬁ@%qmaw_mmmwmﬁmﬁm@iﬁmmaﬁwm
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5. Harris J and M. Todaro (1970} : “Migration, Unemployment and Development ; A Twe Sector
Analysis " American Economic Review 40, 126-142,

C8Y



BALE I G008 2 BWTE Tigf om e R R e L R 7lq
Wl | e,
_Im .m

y [
P= Lo ¢ AR — %o *[zm war TR T4
(L —La) . L — Ly

TO5F AT W {—L';"I’— Sife *rz weete aifnamsi 2l @ag A G T W

— L)

R RS T i W;LE?_. > Wa 9m SRfg bl (40 %50 B BE1E4 |
S .

SRR wdfftn W—Lm
{(L-Lga)

AT PSR o wif-Gleim W YT AP amieE 3R e
G wfefie Siem v g6 shrfag A8 @93 %1z s vfefie wnag EIE e
2 cﬂwﬂmaﬁafmmwwﬁm?amﬂﬂwmmﬂaﬂmnﬁ Slael Fis |
93 TR Al weTifors e Aan wfn 5, T o I @@z s Gy
it il fiom sremmeRs T SRS 9208 T4 4" e o SIEEY
Aefoq wom wwy wiae a1 S

ftss 2.2 fora i Grom wrosf (I 2TCE | Sl orfl ey Gl
wﬁ%ﬁﬁmmuﬂW@M@W{A}ﬂ%Hﬁ%WWﬁHﬂ?@WﬁWl

Wr A A Wa
A
()

W W

AufEs T
TS Tl

fba-—2.2
24




Gafta Ffcan oiow =ErEa ffen A TG e 93 SR e e 1gf
(AT | AB (AT 20 Feifie (%6 (urban formal sector) #ICHE &) vifmicas) &
sl Fa1 (AT iz | % Gl P, v SR o i ufte s wfie fs
4l 7194 T | SEEEeE @B @ PReeE Fye o AR @R

arETRe (el ATEE SRS 9 TGRS afe wu Rl foe w0 A e
eefaETE SR S T4 AB @2 CD @4l =4t (27 393 | 99 O (AT W
ol o ST SRS BT SIS 3% 1 A A4 et i oa werfd @ T
sgfa A 271 AB @ @@ CD @R (AT e SR SR o AR @’y
oG A ordre AR | W TR 2 seeiide A v e Ao AAfsid Ly 9
qas v Fe v AR L'a a2l oI 2ozl

fows ff esifie e owea s Tgf Gl FiTe 2 do eenl & @R TR 1R
wﬁmwﬁmwﬁmmmﬁmmmmﬁsm?ﬁmw
. crenl T Frss 2.3 bd)

WF P‘\ /D Tw,.

fom—2.3
% fora ceall A sieelfe wiem o s Ty g Wo-a G e e A RCER
T A *E mﬁq@mﬂﬁmﬁﬁwmﬁiaﬁwﬂwﬁm?

=1



9% fora oAl TranE St wef T W, #hia T Aica, 9% Tyla geq s frrs
e AR 2@ Ly | Gt T wed el Wefre s a) T =fim fafen ww
(rte @3 6 WA FY AT C1 WegRE o 4 (e PRTRa) A e o
AT IS At | fre @y el W o sl o AR &=l (I(3erg WA
oy it caf ARt A g Sl o gl oo 1 st ER A1 cqra wareifma
AR 27| 9T (%R zeT W] o7 uwrAE worsife oer (Informal Sector) e
Attt re #iie ot e wefR 2w v W | orE e (W HERIgTE wfs wa
DU ] SRR A i (e eifEis 2w | arwr s e o 2heiifife T
TR FRITHY 212 4 I A0y Go Fars o | Al orl (1 8 (ot WA 21 s
ity aoTE S SR wiEts 3@ @ag W R 95 20 |

R.¢ A

l. fres FREE wefife

wHES creline farmy [ sdafe e o o) @2 Fese B e e
R o Wiz : o, e fose, ©eife 3 Sk Rrra, FAE =
farsva, s farva g9y =it fms | sifee e *li<i, ANET Fafm,
AR S S 2T T Toay s yfoediy s, asfel 2o iR frstm 1@ |
Ay |

S gf6 SR s Wiy @ e Rl A RS i | celsiifer
e 46 SwEm o witafes vl e ¢l Gl TG T (ime SR Te
fwsera AR Gaf® zows) ke @e (Rl T PR cidE Sl 2 | O3y
farrars el fera = = ;

m-mmmmmﬁwmmmmm%aw
ﬂﬁﬁmﬁmmnwﬁmmmwmmmﬁamﬁ@@aﬂm%ﬁﬁﬁ—mwmma
-@wmﬁmﬁmﬂwmmﬁmﬁmwm@ﬁm@

mﬁmﬁ,ﬁwwﬁw%w%mmrmwﬁ%
BesIMETE (W0 THEGTE T9E Ol 31 | C2f Eieea A @3k 2ifts paaat ST STE a1

=)



Seoilial 4(a O HAGIE Frswa (ENA TRl 04, 93 BY FlaaraEa T TE6 St
SEBIE W] O GG T Geellid 28 A el 599 A | WEE 98 Y @]
Ficeia sfirs wefafeles $hi wfiee frms s w4+ Gertm w0 gz Tqd 7 e [
T3 g wee @ | arma facea fRR PR Gedmm aEEl Al A—aat 7=
Graraefefes 3 Gerimm aaz wieialb 5o sfferantt $fi Gesiir | piia wmm Fearrge pemes
Besivn a1 A0S A, —( 35, 9 e e g5e Fe, ot oot FRee e e
@ aeies frse fafes Mo S S |

weftafes frrea e SEEn Bosa ol 3 R e 24 aifds fowa ) w28
e e qaEl @ welisfon AFSPOON SEe BaY, dAmierE T 999 @ ufafes
SIS THeTE |

2. wdtafes Erwras qH9

st B 7l I, e S9aEE gt 2E0e) MEEaeE 2 ve,
ST e Banie Sedie cmeq fSfars o Sedrm seme | pRTsta SiaaymcE
o PEFAl T4 Bl I FRE U @A T4 R BeAA (Ar el $e
dics A, T4 B @l 29 wadsimefee wiam | wewfite s ok orl 9 am
T q5 (oteniEnl FR-Sedrm (e Ty wiad g e [ ow 99k 9 e T
wiea 90 | v R wdfifers ol am Afve does,—AFen ortafm sl Frga
ST | WA SRS S orlefre @ wdtaiee fora o 3w, o AR
oJferain wrmifie <fEfEe 20 | @3 orafie Sermips Bre o R e
o CamieE e e R s 23

e RRFE SdMifbTe e svm @Ry o4 I R «bl 23 T8 wpiE Ui |
Oigu] ST S ST 3% TSI S o (2 et = gAas Afeis
w31 | w1t rweaa e BerintTa S Gies | SIS BHe Ry ST Sesii
“igfe gl T 201 WA THTE owea Banie SedA Aale s @ 7| S
weltafos ey B Rrecas s o | @it cwta @ favma <ffefrs 22 stle widtafes
farmrags «3f6 79 | Swife cwta Fimsl, A N 6 Gl 9. gftaes AFadEa
o S A S Afast—auFe adtAfEs Ao T TG |

AU



R Er e (v

HI9lfA =% WA (e ByE =T wifrefies @ Sam v siEm T SlTe 2
weliifers 76 @ @) wam—aal 28 Smdrmen T PN WA (%Y (Subsistence
sector) sl TRAmAfoles et S (e, was SeEfs 2a AR omg | LR
AT HAAS (PGS MG a3 eefire aeh foa gl =19 A @9 @3
T 2ica e P @i ol sal s sl 1w a3 TeiE SRR ) e Tow
TG (wage in the subsistence seclor) (975 495 @M e, uie @fices FHRET 2
4T (real cost of transfer) NG TUEE TS | YU NS G134 o =i feicast
Fara (A g wgfa 713 it S «fea C6TH T3 | GTFCE 0] 3 ezl 273, wines
Arfeires A e 21 | B3R T 1 AR O3 Sge g RiEHGI T0E Otd i
e SesAmA ST | A % R 2 Femma Seri e a3 FAAICAD S
02 (AT WLrd s g 5|

4, (BIital At TG e

“RTA 3% ST e R erelifie ST stiefn st = b ws
maﬁ%muﬁmmﬁﬁﬁav@mﬁﬂﬁmﬁ@mmﬁw (4 819 (AT
29 BUA SIS B WM (ARt S Ral e e Frasal e wtd | Ha s
TR Y] G498 127 W PN A 2 S oAl (2l AT YR
IR (A 2eu FISIRG | T offe Az AR TR 29 AT WG 2 e
AT TR S0 AR I 203 N | Wfie FRRET O3 TR SRR S S 55
SR g AT 1, A TR R R PR, IO T AT HGH QI <A1 T
W& fima = |

QIF-COIGIEAT SCSTeN 431 FACE (3 =1 Seet e wgf e Re waf e
P zed wifie FEES 29RS F) oyl wme @ wEe =T g deiRe 7
(rofel za afmwra TG 7m @3t i« = Sesimer e (alwieE Wi
Hifes Geoiid 492 ), MzAiers RS srd qm s e s 2en @9
SAGTIS ST | ST (AT 1A MR QIS *IZ19 e IR Ty 97 20 | 2 Aol
ORI (IR SIES! (G i T it wpigifie ovrn wid T v Giewmma
AR 2 A A | AT G (A Ao wm FRvwce eie s amm 2E TR 9w
*iffn Ui e @i gEes Few gm

b



L1

Y SEAEA
. s epielEm ey Tea e
(i) Wﬁﬁ%mﬁm@iawmﬁ (R
(i) e favea
(i) @ETEF fMrmg T =17
(iv) consifEs f@re e wfls Tarmwoaa e wieE $1
(v) AR ES U A0S F AR
(wi) ﬂﬂ%ﬁmmﬁl AR ¢
(vii) GeftAfos FBrwas 5o i T |
(viii) 8 A @ e T SEAhS 2Are
(ix) el swereE AR
(x) mﬁw-mﬂnﬁﬂmﬂmcﬂwwmqmwwmm?

2. VAR R T

() faown faFE Se@STS aFfrT Ans asi o, WS AT
agi

(i) @ﬂmnwﬁﬁaﬁqﬁwmw__._m e TAE |

(ifi) BN VCOw AR (A R W Tl i CafH, eI S (AT MR
=g s Alna |

(iv) wEOT S0 TgH 2 A e T @3 N T e TR 2
b ek RO LT !

(v) (BreiE WreTeE TE T TE AR (e WEAIeEe 0 —— |
(vi}nﬁmameﬁmmwﬁ@aqﬁd—vﬂefwmmwm (4T #EE

A A Al
(vii) ealﬁw-mmmﬂmmmwﬁmwwmﬁﬁmﬂammm
e wgE ST a7l |
(viil) *28 SwET TS S (A A AE  — WeR e
01 et

|, AEe HIHIeS (o T HAGT FarTe gl e welafeT fararnad el A S|
2, mwﬁ%mﬁim?mmﬁﬁﬂﬁfﬁnmaﬂwmu
3, @qﬁﬂ—%ﬂ%@ﬂﬁqﬂﬂﬁhﬂ%@mmﬁEWWI

21



4. TmS ey S atw (RUD *1R0H BT SIS B (3 £ 21N (4T3 /20 20w e seeind
(BIGIR TGed T e |

5, 'W—ﬁmm.m%wm%m”%mum@w

6. mﬁa-mﬂﬁaqaa@wﬁwﬁ?mqmwmmﬁmmmm
TS A1 Fena o wom yeR 95 T ame

7. WWNMWWMWWWIWWﬂQWQ
siftrre) g fe

8. m~m.mmmmmmwwmwmﬂmmm|

2.9 A

. Higgins, B.—Economic Development—Principles, Problems and Policies (Indian
Edition, Central Book Depot, Allahabd, 1963).

2. Boeke, ). H—Economics and Economic Policy of Dual Societies, (New York, 1953).

3. Lewis W, A. : ‘Economic Development with Unlimited Supply of Labour,—Manchester
School, 1954. (Reprinted in Agarwala and Singh : (Ed.) Economics of Underdevelopment,
O.U.P., New York 1963).

4. Todaro M : ‘A Model of Labour Migration and Urban Unemplovment in Less Developed
Countries : American Economic Review, March 1969,

5. Harris 1, and Todaro M, : ‘Migration, Unemployment and Development : A Two-Sector
Analysis', American Economic Review, March, 1970.

14



sie1
@0 o
0.y 2@EEl

g  oTHa-CRHE TS ) i FAeemd
o Ffes cwca Rew 7w

0 TP SEAAWTE AT TR

&5 G SRS IR - @ FAeR-AEG B sy i ArE <k it AL
syt e oA | P O Fo e AT iR Al w24 (Choice of Technigue),
o e e A R mﬂmmﬁaﬂiﬂuﬂmﬂwww@; R TG
Sy | R «Afwd e 21 ﬁﬁmﬁﬁﬁﬂﬂmﬁumﬁ@maﬂHnWﬁ
feraiia-aa =ifes wag SR 727 i A (e (e arsafE &1
G% GT9 (AT

2



0.5 ¥R

s NN i - TR
SR o fvsia G #9 qosiir wiefie ST & B e Feiea @

m%%nmﬁ%:%mﬂﬁmqﬁmwmm:wmmmmmr

W wRe W fewens, ww-ffe Sesm 5% (Labour-Intensive Production
Technique) Sipiael =13 & Sragm oire) ILAITS 304 ¢ i) eiery =-FET ga: T-ffae
et %ﬁaﬁﬁﬁﬁtﬂﬁﬁﬁ'ﬂ%ﬁﬂﬁﬁﬁr

B == e oo O P g
9.3 #N-EREG =y TS eotive simfe (Labour-Intensjve
versus Capital-Intensive Methods of Production)

technique)—wiefie & ~wifbrs Sestim apwi 2 9 & 901 Safor) o sfem 56
Gl 2GS 4 Sie—aof R HR-[HG Gesia cimfe (Labour-Tntensive method of
production) &% wieafBa =5 T-FRG Sesim oy (Capital-intensive method of

production) |



e TR RETE U RES ASE | GTeH) -l Sesitv wwt AR -
Sesiim Amoa Al arstd @R I | el =3-FRT S simfon AT A %Z0E
FarFifed AR SAFFS T AT

oRe, SRR (afics B @R dyfefmE e adte g AR Gewd
AR Tedm Aaf® AT 204 9 wa-ffEw Gesime <giea ol TE QR
GeslaA <0 ST T 2|

pudfs, n-FfG e afors WEeR g NG TR O TE SIFE SR WA
Gie = |

T R Sestli afors oifte afimie wgf @ (wage goods) wefie, A
fofero «fir fiais =@ TR Sestim, Jareies afswss R e 20 i, TG
AT e AT 5 A G GG I T RS WS T i | $ daifEin
ol oo Sl s T g Sesiiv Siftfs Rfefime! aum Al T 28 0 A
= 1| o 39 @ uRmeRre B e wwe 2-ART GesthiE AGis wiEed T

ar RRG Besii ~afea et afts : we-FRe BeArm «rafen Reios s 3 271 93
ofoTs (i BHE 214 (growth-rate) WS AGI! T4 7 | Sifwen e [FCAEE M
Berim 9 e 20, 998 CIFIE i Besiti Tam Seeifie A e Ak = |
Gesir AR < Gesti 4 2 il e T Eea-RREe S safen sl
e T | a-REe Sesitqm Jafere Tre afefimm sl e T Srrgame! =9l
it TSI NI Beeiia siafea Gram wa =-RRe Sesim siaf A=k | s,
TwfE5 cafes 20w Geoli owea Bga e Ml @ A

2 Seri oafog oo wiEel 1 = TwEme o dfigem s wesl
% AT | € T Gt Bk ¢ 6 Al Sepl wa tofd T @t Seetprs Wb
T 3/ T KO 24 Al OEel G S 91 Wi ol Seeld i ww W
mwﬁhmmimﬁwWWWqﬁm%mquﬁﬁ
W%&vﬂﬂwuﬂmmlm—ﬁﬁ@%‘aﬂmﬁﬁﬁ!mm'{ﬁﬁm@wmw
wgq T Al

wﬁﬁg%&%%ﬂg&:@ammﬁﬁ%ma%&%%ﬁnﬁw
e G TR Sedi safen es S| Twenfen wASGR A Genlie

LB



A S ATl 93¢ Seslvg 5l e @41 513 70| SEiel Sis wqprm 2fiesfamig
ATI9S FF4-f{4G Besivm Aiafon wasiz w4 | Suizge it aafoIGhiam waerm wa
GeAl 2wl TAe S B T e wAia |

TAen-FRE Geoita “wfog «ive @b b Ie ==, TS o 1 femrs (e
AT TS 77 O e (TR ¢ wmeR Feskirs Gl WA @32 Teoff Bens mow
T AT R aem) i1 T2efs 4z a1 weam @ saeEty G faor syfeq
AT A2 1 WP | -G Bl 1wl sl e @B = ars i1 |

Fe1-Hfae Sestim shafe sl w41 e sefirrsia PTE-T @0Y (SIFS FURE “fiy
it gfa 0 Tk TR (31 Gestvra a5 w0 17 | Siersl A BTN (durable
consumer goods) GeANGE Gaie wiyfie Tslifen emie i R Besita smfe
ATATCHR TR DT 7T 2 | TS Beolivl, caiGa M Senitin, caeer eaom Tesiie, @A
©re 30T TS @ ET) way Seolmrag s TR =-FRG Beoivm 5T el woia
Féa a1 am A—arwe o -Ffs Sesiim SR eftalel TS 2N 93K ©T WS
B 219 IAGTS AN 6 JRHETT Tepiete 708 < |

FRET Sevtma smfen fers & : Y-l Sl ufon B 2lefle]
ql%ﬁ.mw&ﬁ@aﬁ@wmwwﬁmwmmmﬁmﬁ (AP T
%@1@@@@|wq,maﬁamﬂwm—wmw
RS TN A

fadtas, Yerm Fifs Sesivm-simlon eis) YR ARG | S T T o]
-y Seolvn o elomsia s onige A T fres =) 3 e Meewsca ofie
I e Rt sam o fiom (RE> ALY A2 TS W G, R A TS
Aifde @Ewem eﬂamtﬂaaﬁ@ﬂhw%ﬁﬁmwmﬁwl

PO, SR O STGRIST 9 B4S 4T ayfEfmm 2icmst see am) e -l
Cesliva-Awloa A 5 eEfniae «faa 2| THARA (MR ST sl Se 490
RIfeRmIR 0 Aol AR T 33 7, plad, ol qus W (skilled) = |

by, et Bestiv shafe aiws! quarlfes sierml o | i A [T
FE B 0 A, 993 T T Geng 4l ) oes e RRETETaE

o]



73 Bl AT Al | SRR @3z Bestiv g s TG A (gestation lag) AT
R e quriied 70 | TR qaEs i TG Besiim ARl AT (RGa
i Sorge AfFef wrel e R R TR

0.9 erEie-cErE {545 (Choice of Technique)

el (W TAA-EEE [ CesiwE sgfe 51 7q O Fm fes g ) s
o A9-FRG G4 Je-RRT, Go wer Sesfiv Aaod fafen e SEBA SEkE |
TS et SR SRR« S af R A 0@ AR “I%e (Labour-
intensive Method of Production) b T = B e R T T ‘41@ il A wg-FET
Besi wiors e RFTsE <Afse STATFS T | WY (O A 6 sifare
e ffATas| a1 7794 719 | SIRel 92 srfece wfhe e =i [en Sermyas F1ee
Gzl Tl T ACA (AR HWHEA A T4 T 71| weafuce JEw-fAe S
#gfea (Capital-intensive Method of Production) #iv# 2R Ife 2, A @ E
ﬁﬁmﬂmmvnﬁﬁmﬁmﬂwwﬁmmmmwmmmm
w1 Gesive P4l e T | oyl FremeE (B9 wEge wa[ wwe Y-S S
ol Sz TR SR 2 | Sl G b @7 o 3 R 5| O T
fard afrem B (Globalisation) 44 empyAd zeum ffen o Wy fg=ifeien
sferaiffiols @G tﬂmﬁa&mﬁmﬁwwmuﬂa:ﬁmﬁmm
TS (T B CATA B = s RISy SEET TR onifee Grers
gl W =l

mﬁm@mﬂammﬁmwmqwﬁﬂiwﬁ@mwmmmmm
wtﬁﬁmtwﬁmwuﬂmﬁmmmmmﬁ

©.8 Ta-HHE T Be) (TR e (Sen Criterion of
the Choice of Technigue)

o] o Rk 3994 e sifme fdie AEm SAE (time clement) TAq Ao
ez Al T | Sl (O 2Gie SHlH 1f ©a (Maurice Dobb) a5 -CFHITTR

D



fﬁaﬁmﬁmaaﬁm«awmwmﬁﬁﬁmmwwﬁﬁ;wmmwmﬂﬁw
wﬁmmmm@%mwmﬁﬁgﬁqﬂmmmﬂwwmmw%
A Rl caes waeifem w1 v aamme wiime 188 WA T R T o e
R Cesttm = siamt w1 sty

(S5 Gesii e

{ /L

— 750y

= L

(8] D

fba—3.1

RTINS 7, 7 @fip-afin 27 sifga | 3 {604 51 RN 2T 4% e
SIS S T GRS S coslAe Besiiwd 473 (Ran! ToaE |

a?iﬁcaﬂnﬂauqﬁwi%ammmmmmmmtml%ﬁ
oz FfAE Berime omfs qqs A'H =7 een-Ffde Besm AafS | YRR %S (A H)
CTE oIt 31 SifSaeet Sesiivm =if (AL) cﬂw@‘mmﬁﬁw:ﬂ%ﬁmnﬁﬂw
A=t el »ifw AL sigfers Aﬂﬂﬁ‘%ﬂtﬁ@ﬁ@ﬂﬂmmlﬂﬁWﬁ‘H“ﬁﬁ‘i.
wvﬁaw-ﬁﬁ@wﬁamqw,m@wm mﬂﬁwwam'nmﬂakm
gﬂ&ﬂ—ﬁﬁﬁ"ﬁﬁﬂ?@ﬂWW@WWCBC'WWIW&WM'
ﬁﬁ@%aﬂmwﬁmw@ammmmmwawﬁﬁ@wﬁam

oE



b

Sesii (@ i 20w, THSE Ee-FART Ffers S T (@UE I OIS «@F wiE
s At | 2 5w Al OR 297 Geriim s[Realtaa 71 (Period of Recovery), ¥ o WA
e FES Ol A G AT | 1R AR AN S 1 20 O N TAes- Ry
el SAgoa SR T S (8 Serm-gm oriee +ifE, o WfE D R <+ vt 3
w7l 1 A A | GG ST ui5-FIRG Bestiia AwTeg 2ze Tl BHY | SN FRra
g A o 29, widfie, A'H AEO (U BelEa  YEfEs wE T Gl JTFER TS
A & s A s O Y- fART Sesv +wf® #ransl 4l Bpw

o) o FCEa 3.2 @ABTER AR ATms- MR T RS At SR |

C

[
Belw

Li
frg—3.2

% fova goA-Riaeen o wal orie 2| OLel 221 A8 ), OL'cl 24 g
STt e OL el 28 S e St | 21 A =77 Gesiim 27 Cle . AT FE =0T S
761 C'Lc 933 T A = TeAre & C7L. e | Q %& BesiiWA G4l (output curve)
@a¢ §F TeAmA Al ) B AR X7 SesIER O AR W0 o CARITTR |
i AR Bestivm AAwTo Qe A PR A 221 Ole ; TS s F R
A 27 OL ¢ Wi3% 9ot T s i 25 OL el

it



A - FapER o sy (AT 08 “[raiiaa (period of recovery) @4z
ARTuI T a2 qia Tl Fars 203 | o Slifor 1 ws e O Pars 71, v
4=l WS s ARcerrre s il o ook was 20| o oIS Cesit
T4 P 2T ARSI T CS1st-H N Bestvar 91 20ene ol T cotm- i
B BT 148 TS MFS o T 1 I[N s Fidivmm s I 7
o TP 79 Gl | g T 7, A s tuppropriate technology) fifsa
TR ] O U AP LI S 20 wielie @ cer e =-Fifs s «ge
G ] ot g =iaf® o2 2, o1 of% crovia wiefiafos e @ T @04
ferém =)

o.¢ AR CFq fafem wmwel (Investment criteria)

ficarest stferie & 2@ Feianm cvoa fifen awd siehe o) (I, SEH-G e/
SAEA (Capital-Output Ratio) fefave ffcanl Fdfae, siifes eifos Beripem
(Social Marginal Productivity) fefers fificast Rdfad «at sierem 3t fiemis (Galenson
and Leibenstein) 2ifes si2iffg sqifcansta «fmd 5<ifis same R SIS T
feita et st aifs Meitfotg sRfTass (Marginal Per Capita Re-investment)
fefares Rz fdad

.Y TEYH-BeAE Soliten (Capital-Output Ratio

Criterion)

IS (Harrod) 2a 7fe Toee Se@il s 29 Asa-om swsifs (S) ag T4+
@q%qwﬁm{ﬂ;mmlﬁmmﬁe=%;mﬁiﬁﬂqﬁmm,s
21 FEA-SA SFANS G35 C 27 F14-BeaA et | Rivar a6 w31 $fe oib fidfad s
CPLY ST AR, JEH-Seoiia Spile fRrapel o2 =) PIA-BesiH WG
mw&m@aﬁrﬁ“ﬂ%mﬁﬂwmﬁﬁmﬁﬂmﬁmm(meﬂf
return) (P 2| g Sesiiim wEeie 2o 9iE SRR o5 (AT (?) fasfiie,
wefie, SEI-Gesif w%(é) w1 Rt @) s e 21 Seior S| o

ol



wi-RETEEE S T 300 ARER FEie-Besiia SeHTe R @ R
¢ol#T® (Polok) @3z I (Buchanon) ST Bl AT PR |

R~ w9l - el mﬁa,d? T3 AfcaE & 2ey 8w |

dy ¥iel = N1 " Yl — ¥u l_

armrg 1 70 AR, y 7 @i 9 Sedim @3t K 291 7 |
K

Kz

o L, Ly L.

ffa—3.3
3.3 5t afffe SFeR-Besiina SHAMS @3 G FR-BerAl ol R

3.3 Bra 1), Iz, Iy 28 S0aai o7 Be4las @l (isoquants) ; BE S T (K) @R
eSS & (L) @@l 2| F-Besive @R a 2 SR B @ae arRna TR
zo1 OK; @R &% &1 O ; ¥ et «Afwie OK, (= OK; *Ff IGITA! T0 WG M0
Afae eiEREe A =, O Sesii ab i S|

K
: ;:2 e difes al Ffie 'i[ﬂlﬁl—@{"nﬁl EReS (incrementil capital-output

ratio) | 5 oA #IfWe OL, (4¢F OL, siifs AT 31, Wp Jeaea AR o qi =,
o Teslli ac S AGCL| GUFGE NSl WATS (Capital output ratio) 2,

KiK: | ) 516 o14-BEA SRS (average capital-output ratio) 2 %“n'— |

a8



TT-Gesiim weien fefers Rfan fidfad wam cra o e 89 Bewl W |
9af 271, % SEsiTed e (stable) 2emt el e Seafl =, @ SRl Twh] gy
T4 (low) 267 waH[Q |

TAH -Gl TR S oG 9IS (average ratio) €42 #ifes SIS (marginal ratio) 27®
AICA | qUHT 20 2, (IR era-Besive wsien ffers e WNR AT A0S
TA? G2 TS 5 sl S 23 Wl Al A afife oo 2 SRIEl, Tae aafe
il %7, @3 SIS & 9 (gross) SEeie 29, wige) 95 (net) Smliw a2

T OB AR, G2 A S TG 2 sEen-Sesim SRS fefare s s
ACR, S 21 2l sere-Senii wrpsines fofers sy 7-e 20w i LA 77
AT %@mmﬁﬁmﬁ@mww%m?ﬂm%m@ﬁmﬁ@m,—mﬁﬁﬁ
FE (T ST St w9 aa ST PRI Tl 2Ea et | 39 St
I TR 23 (rate of transformation) 49 ©p 27 wig wiwrwa AT SISt
(A 23 938 SBHA (depreciation) 71e T 27 ; CTCHCE -GN SpiTen 5o B
wfgaen ey 7@ |

wqaw@qﬂmw%mﬁﬁﬁﬁmﬁmﬁm@ﬂmmwﬁm
mﬁml@ﬂﬂm%mm@ﬂmwmﬁﬁﬁlmmw
ﬁﬁmﬂwmwwwﬁwmamaﬁﬁmwww%ﬁmm@wm
Wmmmmwﬁmwﬁﬁ%wm—ﬂﬁmmlwmﬁﬁmwmﬂa—
@awwwwwmwﬁﬁammmmmmmﬁﬁwm
Besliva 77 S R AR smieEE o TG ETE-Be A Sgsire Fie
w$|mmmqﬁmﬁaﬂmﬁawmﬁﬁ—ﬁmmﬁm
era-Besiwa fom zre s |

THR-Geeim (I S OT=fE i Ao 1 ; AERe o o e GeAlileld
Bfl BopraTaen S (ST (e e oK) @ TG (AT | G ST Boie #faa
IR eiten wliesTel e PRTHE Sedime w5 g | g W AT, S AT
TR Sesttim SRS Fofeian o 71 | ol mmme ks TS AT

Db



SRS G AT | R9S e Jeme Sl R F@@-Sesim sreie aipnBers
&= few11 1870 i1 @% Site fo@1 3.7 ; 1890 it ©f 3 ot 3.3 @& 1912 HiE
TRMA @0 W 3.9 | Ao w2ras [ b HisH 3.6 1 SHEieiE TRiee «Bl 3.5 i
3.6 & W0 fom | ST SRS IS PiH-Besii OIS (Incremental Capital-Output
Ratio) St bl Afdwemm & 4.58; 1973-74 5E1 5.86 @& 1980-81 cora
1983-84 =1 fegt 4.45; O ool ~iRawmin IS Fra-Seem wwsie zmie
4.24 @38 7 Aol A @6 @t 200 4.08 | By SRS AW, S Safw)
CIRTTSS Jeea-Beslli o AR @ @ ARG | quE wEmS GrieRR e
TETHR-GeAV O S e AgTS Bt Adw Ay Ta

4l EreE-Geri SIS fim i was 1 G S 9 A g AREEE SEey
a3t [ fofe A spm-Sesivm sepite dzvcatl ore «mm |

©.q FAEE 2lifge Beolvraa w79l (Social Marginal Produc-
tivity Criterion)

AfErs alifte Serivem wpFd Smar @M dow Fbem orm o) e a1 coreid)
CEA ABI WeEl e Aifes Sesmriiast [ew 73— TREh aoem R e
A © 77, erwfoa AR 2w Sedmmllorel | 3 1f%Ba sReEd F@EE FF (Kahn)
G TR (Chenery) | 92 99 SFEHN @ o o <21 2= O3 S0 Tuicea a1
BT A 3o T G OF AT THOR T© € yfoa =N R s 21 1 wie,

SMP = =5
ared K 2o e Rt «isend, V za weices g Sesmen g6 @3k C 29
ffcamsa e e | e e eR Senmofn ATE - evl (EwE—g
ya, g = dagle) Fsala) e e awen e Ten fvF SemEeRE
A= 78 A1 9% T4 (opportunity cost to society) T8 ©) Rl Fa0e 73 | @R FaiEe
LA A A B T4 (Shadow price) B WSk 20| 7 w1 77 SN
AR (A A, ST GE o oA st Sedmefe dftnke o)

a



@ famsR AN der ) 2@ ol Arera FrEe sas e g dfe 266
faframsm g wfests i b dfenm Arem T ©i Rew T80 2001 @3 Rasafa s
Acs <ere, Affden 9% (Taniffs) € 39 (Taxes) 67 T8 Wl Fa00 26 992 TS qM
(Subsidies) F® =16 (315 S I oo A1 e T 54 SeWiE FAE AGnT T
STl Gerlea AMES Jeena Ao 3 e 2@ 1 Bohre, eoivem afys weltafos
A4 (external economies), Sefie, W) Gesiliraa aite g@ivd € CETEITST ﬁ'ﬂ—‘i{ﬂﬁ
&7S ASTS =0 3l AR F) 2o« o [eaea s3ts 2704 | $Siws, 1 Rfcsa s
ST Al IR T TEd W, B[ 92 e ez A amer Fas
TAS TR, —aelR G $ AieE (el 261 WY GG 96 agRE sl 5 ©) fEsl
A0S TA A | 9% Rrapofe s 2 e s Sestirritrern sl eim Rys
S #HEg—

smMp=Y _C , Br
K K K

arwe K z8 Jerm [ 9, v©ozen weicem s sremedld Sesmem aenfis Je,
C” 7= Seiimmalem AmiEs amen, Brze (s @Hom JEieE 2/ | GEf (Chenery)
W B (W, [E GO AEIAS (Balance of Payments) ‘653 (@6 o0@a 78]
2SR e e Besmriterel Ea Ty suge w9 BFw|

BT TS A e Gevprrier SRers [ e @i 9 3 kol
Reawe wm cvea 1 erewiba vicdivs @i BesivmeTienel Ae @R Rivcer e 909
zeT| TS | 2= RftE w w@w sy gseiE AT zen e gire [{fes damm
st BesimiifEG Tam zm)

®E (Chenery) @wa @9l FGE-IT 991 (A0S %A (4 WCEIAS (PiefFics IiwieE
e AREs I G e ARum SR 9 11 g SemmeE wmE
(Shadow Prices) J/4aa $08 2| ]

e, o =em o W R BeavoE AR TERE W A o AR
Eesprriioem sl gore AT wee (capital tumover criterion) SeERel T |



vome, AR wAfe Sermieren @ Rfola o ek BRefe)
fAfTaiTsE =isica SIEE 144, 9954 '8 21tad 8419 (1 RiariF AfFads 21, % wrg © [RrEbs
244 |

594, «F wrg WA IPICS At Rdaiiael g afFe adtvfes yRum
el @ o Rabe 2l |

A%Ne, 43 Uy IEES celulER T e adam e e w49fee T9m e
GG WA TE, SRS ANET T FO6 TR 9 el Bow o ol @ oy g
Tl 2l | TEAE S T FE (@ JEES orielE S eswera e 2 S
qice efFye Fed e a1

ol iterem @ Rraafia ane elifts Wiy JwRfcres

25l T2 F9I9 &5 (Galenson-Leibenstein Criterion of
Maximising Marginal Per Capita Re-investment Quotient.)

s (Galenson) Biaf®A (Leibenstein) w7 s, Rfciom o fdifs Tm
GuTeia AT el e e SREne Gedim «1g coidt St «fmeE FiEe w3 | s
. el 2e, GPTEiRa I TEAE I FE Wit Sl 36t Mg Besii AT T
e SRAes JARFEER o FHifEe AFmd Aen ARl 2 e ad e
g sERFceR T2l FHifle TR o @ ogi S St s SenmeR
ATale-ia F) 267 BEw @1 Frirhs g 993 Oite | S 508 Gesim «fS -
77l Bffw|

sicePE @ P W fFyem A4S ReFGa adum Ritaen cvoa sRFoarem

P—ew

EH (rate of rﬁinvéstment} Firae ANearR M@ @RI @S A0, « = % |

GqUHTE ¢TI0 FARFCEIER 29, P 79 IR T SediE, ¢ 7o (iRE-afe @ifivam
Ay, K 291 (PRl I o w T oY e 99 ) afv el ud rEitiE e o
afis 7@ ax FEE TR AW FRFEwE FE , ew PRAEEieE 2w e 2me
e T | '

8%



cafe-2fe 6 Selivna cdre abrra cils wgf[ o @ Bye dite v w1 @S
TR (7 OeiNe S B iR 2m Feeie | sprm-RREe e off Syren 9 Gl
=4, O13 012 §q@ <RI 2R G o | oA skemm =i wiaife saRfaiem
%5 (marginal per capita reinvestment quotient) -G elaram Sz S AT GLorE
@ U | e R 2w e sRas qafRfcem g9 @ s «im g9 s
ceisl 8 wegeE AR @ @re YAl 3.4 e e 96 @RI atae |

5__;___><w
Q

il

a

Ba—3.4

3.4 fora Gere wrEs. B 9 (Oa) Sediiva = W w9 (OK) o1 ~fasiel s |
SErghile ST AT offfulsl T TR | OQ 7o Bl (@4l (output curve) a3 OW (3|
7ot WG @Al | 9% TgE @ oAE @ S AeR @R (@0 91k T A NeEe I
BN AGCR| TR G ARl % OK @38 301 9@ Aem @IS 281 OL;, ©47 Sesih
FifEs TR | ST GUWCH (SICHA T BeHA Bqred AR TRy TT), 399 «rwta vy
ARG (SIR FI0E IS T o0 B @ < W @ (0K) <R iRe 39 Al
arn (OL), @iefie, Siffesn s@u-=is S#ilts (higher capital-labour ratio) W Wfgwes

83




spiea-ffde Besimi, Bqred #AfEad (8S ) i zrare, wfie qTaFta Besiiea ifEwi il
1 e @53 Afers T @ ARy Beivw Awe A a9 26 Ol 6ol
Tl T7E I TS oA a2 S 0 ARRTs6 FRTED 08 #IIT 98 SIS Wi
wyfe 2a sdifEs 2o Al

wamwﬁﬁﬁmwﬁw@amﬂﬁwmﬁwm csie
@ SR T ARG T O TR Sedrm afo ad F9 2 | W @
R e fiEne SRy Besmrm FerA ke Fug fRone Tifes Srwen
»en Bhw @3 @2 S YRR T siiftr Mg AFRmCTsE 727 (marginal per capita
ren estment quotient) 8T T esia awy GEl 39 Bvw | 92 9 SREE] AW AP
it Sifinld FRRRCER O TR W, o7 TgRE W0l (Sl S T FH LS
G, TEHTE TSl AR e SRren e i o oS Sesfli 1ETS
werad Fal GioS |

T i % Tl TS < A CF i o e Tgres e s
emE 3¢ @ T8 1 +[ainiE AR R T | EEIERCR CORAR 43Tl (A GO
Bficatiany Syrea AfREIde B0 A | SIRS] FEES i A ©qE EfET we) WA
P G wel e e, O R TR S TR G R Sesi s
mwwwmmwma@mmﬁﬁwm (U @M s
E A |

ST 6 FmieE wrg R w, et o@ welfe o8 w9 @ T Azl 99
mmﬁmmmaﬂmﬁﬁﬁﬁmm@wm1

9.5 Ao

1. Besiim #igfoa Five

Gesiv W@mﬂﬁﬁﬂﬂmmlﬂﬁﬁmﬂﬁﬁﬁﬁﬁw?ﬁﬁﬂm
%Wﬁﬁiﬂﬁmﬁmﬂmﬁﬁ.ﬁﬂﬂﬂﬁﬂfﬁﬁ-ﬁﬁﬁ TeAma s A
g SIS YT e S @

83



TR 17 G AT 9% i T SRl diem S Bt sirats w1
A | Tafept orrafens @l s SR O T RN T | T o] (29
ARG BeAA Al et st 4@ w4 e e | cioere R (4 e s
S W R AR AR T @i b1el w1 | ©IEIel ¥HRE Sesim wfers
RbFcart 3 w9 Az 993 FhiceR e HEA @ it

AR 3T T, & B 2 ORI T - FRE Ses af B R
Bestin 5% witoey s ) Siw o e e wE w5 Sestin A7
-G et siwfa s s swa 2| O3 PR (0 JEre-fe Sesiiws
TR 2ot TR it 3 a1, 2 siwon et VAN, —CHeeIa ST 7 97 e
G AR G O AT I/ @ 7T (G A R (709 =FRE T e 2o Tai

2. emnt-cEE P e o fdgas

SN CRLE RS- e Frel wga o Rt wieEtsa) e o om
ﬁﬁmﬂaﬁwﬂﬁmﬁ&mm@wmﬂwﬁmxmmﬂmﬁﬁﬁﬁmﬂ
cﬂwwaﬁwaﬁmwm%@:wﬁwm@mm%mwm—ﬁﬁ@
Bl IS T TRl SN | SR A B LT FEeiifein e vl Quraae
ﬁwmmﬂwwm@mqmﬂﬁﬁ@wﬁmwwmmwwﬁﬁ@
A% (U@ TEEIE T ﬁﬁm%‘qﬁmﬁmmmmmﬂaﬁwm-ﬁﬁ@ﬁ%cww
P Besiiv sitem T | B FerE Eﬁﬂﬂ—ﬁﬁ‘&%ﬁaﬂtﬂﬁﬁmﬁvﬂmﬂ'ﬁﬁi@
01 Al R s 1 atw e mﬁm«mmmwcmmmam
@qﬂm%ﬂ-mhﬁwmmmﬁﬁmmﬁﬁﬁ@mﬁw
mmﬁmm—ﬁﬁ@ﬁ%aMﬁw@fﬁme G 7 IR TAG-IE B
TE, O wig-efie e i

3. s = B e Sesiimm WA

ffrms AR o 2w R qEe-Beoim FAICER #%9 (Capital-Output Ratio
Criterion) <30 wwwsif &% | 7t sEem Sesipm SFPITS 1 9=z fefet it e g s
AT T e A O o0 AYEE 2R (Growth rale) AME | S FEHTS (7l SE-Gestivm
fa 71 g Em Sesii e fm At A | o), yem Rfvcast apsg zent
IS (T TSN Seie @ Qi @33 sl i |

BE




B « % o7 SRt 22T smam [FTES (4 T Besi eul 1 @bz
Gas] | T wfs S A Sestmer T SAReTsits @ SEraeR ACISR 31, B
TS 7 TeATA-SEAS (Productivity Ratio) qrsFtd 4| A TFAHF-BeAT SRS P
g7z Ffefie 2 om R Hfd AaerEm s e 23|

4. wEs clifes Sedvras = ;

mi@aﬂﬁmaﬁwtmﬁ’imm&mrﬁnmﬂatwﬁﬁmﬁw@ﬁsﬁw
o1 B 3@ aauta ANiEs aifte SeAwriiaer s | $H (Kahn) @R A (Chengry)
ﬂmwhmﬁmﬁmwwcﬂmmaﬁ-ﬁﬁﬁﬁWRﬂaWHmm
ﬁi%wrﬂvﬂﬂmﬂm@ﬁmmw.mamﬁﬁﬁmmﬁmﬂ%ﬂmquﬁ
o TS 27 ©f Rl Fare 3@ A TS T Hlem cie ol am e 7@ | ol
stpEia Folmeel Fobl AR R4l AleA AR G JOH! TAETS A A Al
irE ©l e F9rs ¢ i3 e i e (Social cost) IO 208 AR wie FEsH)
mmmaﬁmmmfﬁaﬂﬂﬂ%ﬁimwwﬁwmﬁas@wvﬂ%ﬁm
Fq0S T4

5 iR RTEarEn ena eifts Ry ARt e iR s

s APy FRRRER Wl 2w RFEEeR S’ 7 @R b SR TEH
ST {Galensnn}‘ﬂﬁmﬁﬁ [Lﬁihﬂﬂgtﬂin}lﬁﬁ'{%ﬂiﬂﬁﬁﬁmﬁﬁwﬁﬁﬁﬁ
ool TSI Ae 2ew Bfew Ae SfiEe Tedi et BerEy s e 2|
T AT 29, STina AR T I WIE Wi wia Teu Mg Sesira w<iEs
1 AT SRS Mg T AaREwI w0 A sfme Aen R 21 92 oY
ot Berlm-eiEe 26 B PrE-fRy | Ta-RRG R Ty RRFEE
o5 W -FiAG SR el A e @R A

©.50 SR

i ﬁmmﬁaazﬁﬂﬁmﬁa:
(i) =m-FiEe Besme wwfe P a0 ¢
(i) FA-RRG Sesiim +15fE TS F A
(iii) TS grod =R Besld G s w9 vE I F1e
(iv) T-BRG Sesiv #IwS (i WA Ty 2 A

Bt




(v)
(vi)
(vii)

=w-fART mfen Renw & & 1% o 2o s
T -FRe Awfen Reiee ofe 1y
EE mw%@mﬁﬁmmwmﬂﬂﬁaﬁmm P 4T 7

(viii) maiferg oifew sRRfTan s swdifie sam w91 w0 AL ?
(ix) Wﬁﬂ%%%ﬂﬁ%ﬂ%%ﬁﬂﬁﬁ?

2.

(x)

TS (70 ARG weirs R 9 7 oo

TR fEe A

(i)
(ii)
(iii)
(iv)
(v)

(vi)

{wii)

(viii)

]

(ix)
{x)

FEES 7 Cw weife grem Beslie Awfon siatal gt |
T el AT @ﬁﬂmwﬁamaﬁm@qﬁmﬁﬁm|
SACTA W8 A5 ﬁﬁéﬁﬂﬂmgﬁuﬂ—ﬁﬁrﬁmﬁ%!%___i
RS Geoti 1%5fs Srppe g wcuiem G |

MEPH-FrERmm e Rfwmsr o 2en oh TP =ifew  smiRFmme
ey w4l |

mﬁmwm@ﬁwﬁa@mwﬁﬁwwm

—

L |

mmmﬁmﬂmwmwﬁmmﬂwww:ﬂ
A Teslir oimfe st e ©fw )

M = Beowa AR Rfmsm Tl TH S Gesipm e awg
wtAfirs awy oren| Bfpw |

IS (70 JEA4H-GLlI wieig Tjfaere — UM
HLATS . (T E1-Gesiins wmsiited Hfediars) ol |

2pgpTEe

ARG Bestivar o5 ¢ sErem-Fifis Sespm wfg wirm @ Retew wisifies gfsaf |
TG 7 |

AU T=fEE i e g _

ST (A TN ST @ % TSR AT W ATl S e |
TS Wee we B @y s e R R WIS
G 2

B



5 wmfes @i Suwina fFenm Afrmars e sace Andy 9 w905 9 8 GrEfE e
e it Sesima wrrd S 9 |

6. e e R awe st welifeg AEEmsE Tem A sae aw wes)
T |

©.5s a3AG

I.  Sen Amartya : Chotce of Techniques (Oxford, Blackwell, Jrd Edition. 1968).

2. Aparwala and Singh (ed.) : Acelerating Invesiment in Developing Countries (Oxford :
1969).

3. Meier G, M.: Leading Issues in Economic Development (New York 1976, 3rd
Edition).

4. ‘Thirlwall AP.: Growth and Development with Special Reference to Developing
Econontics (ELBS/Macmillan, 1983).

5. Gupta Subrata and Ghosh Sujit Kr. : A Tract On Economic Development : Process and

Perspectives (Charma Publishing Company, Calcutta 1992),

89



T 8 1 wefos e Rfew we
518+
g0 S
B.> @
8.2 wiftafos Tmrw ffen wa st wwsm geam
8.4y foaiefa® smie @3t elfe-Bwad oI =Sufm T
B.2.3 Wueifere Tmuts Twan o
8.0 egfEie sdem sy Tm@mt

8.3.8 By *Pfity weNdECes (SisE @A
B.A.¢ FLHDMH WA THAN T W0IF B 2WG ©ey
8.4 FAGIETS B
8.2.9 wHE Frsarerm TitsiH
8.0 vfed wa TS WHY oy
8.8 =™
8.¢  SEpeTAl
B.Y  agAG

8.0 Brwmly

wieftefor S A Wifew {em w1 T0E PI0E PGS © Qe SiEEs 2
foatfie e g o Fucsifre Saam Susd i oNee @ E wEe , GhE 6B
G TG TIHCD AR | 9 AATH BTG SHAA FA H9HF TR TS SHIG] Z0TE |
Apeteif wrEifee Frace Aiea w3 Feet ey vy

Bl




gsﬁiﬁm

wedfrafes H'ijf?ﬁ fafen wrae WyEd S (General issues of about stages of ;_,nmtllj

Sfearm weEele dfRtbie @dEtes plaa @ i SE A A whE
el | TPt e bl (Rostow) Heltfoe wfad [fen 33 5=t F5ian awm
earEs | Fs] 9E S Non-Communist Manifesto” FEmra sifslye Fwars | wishe wiaf
T HweF (Feudalism), 0T @eva (Bourgeosie Capitalism), H31&raE (Socialism) 434
AR (Communism) #oha s G SEe, %1 ciolEn S s |
T e st Afaa fAlen @7 ze—(1) foama® G (The Traditional Society),
(2) sifg-Gaad +itdd *Sul T8 (The Emergence of the Pre-Conditions for Take-Off),
(3) Fas-ifene f[‘qﬁﬁt &wad A4 (The Take-Off into Self-sustaining Growth), (4) G EeRiG
sj¢fwl 72l Wl (The Drive to Maturity) 948 (5) B oA seEEed cersE g6l (The
Age of High Mass Consumption},

e e @fen 7 e eftafve Saara fifen 91 o2 oudl RS 28| (e
oo Tem welates T qefb e afre Surm Wy GRS T | Wafee SR
] T AT SR orafe @ S 28 weftafes ek wftkie wme «ifidy
(Growth plus changes) | foF FIF, T 3R Fel AH—d9 AR AR qUeR! (AT
ﬂﬁqﬁﬁﬂ%@ﬁﬁﬁ%ﬁmﬂmﬁﬂm%mmﬂﬂﬂﬁml
mmmmmmwﬁmmwwmﬁmw CHBI
srsife | o EE Jfen 97 aw Saare R o1 arwcg i)

weftfes Bmd Rfs w7 ciova oefiafeT R cFasrs RIS (sectoral
changes) T4TGNe 1= ¥ AW =i W 1 (Colin Clark) FH FTA || ofem Ficha T
spajfen Slm @i PRATTD 27 ST A4 B <R, (T Y SR | wftafes ST
eefir wdicn 2y SR za alafie SRS (Primary Occupation) | (7 SIHS TS
uﬁaﬁa@ﬂm%ﬂﬂﬁmm,ﬁmﬁmmﬂ%mwmlmmm
Bo1S\feH (Secondary Occupation) OF% ACAMFFEIA AT eI 7T 1o AT TS
sifie SRR ge AREE CFER WeR Yo @Y (Tertiary Sector) qIPTS ALE
G2, ARCERNET SoEIRE (Ocoupation related to the services sector) SFY GTS I |

1. Calin Clark ; "The Conditions af Economic Progress™ (1940), MacMillan.

]



B PIFT G2 AN N I (O LT AT TS 7 (T (o e
T Grzad @l 951 (Ive oia s, fefeers, cwmd Upfs (e weTfs 493
Bro—as % (il wive IR 2 wid wims «o b wegod Bev g BT |
wfer PE AGRISTT DETSD Gma Bordifia I%E AT TG — 1Ol My ffﬂ’—:q‘
F3 P Rge e sEmf) vra]fma w4 i o Rese s i)

8% wMAes Tmyrmm [Rfew wa wE wsR weam
(Rostow’s Doctrine regarding the stages of Economic
Development

8.%> oabfie e g eiwTead st *Sef@ B€a (The Traditional
Society and Pre-conditions for Take-Off)

banfie e 9 wiawy w=re wmE) IR @3 9=fo Geftafon S @im Sesimm
AT 7151 91 FAGT <2 I | Beoiin AGfoe 472 sfarm| qe wigfesE camE aiEE |
Tl RN, 92 $AH AZR ARP-FEHA Yoo Frl- GG e G et “imfe fefade | wrmrg
F®5H (Newton) 20om AAfRGEa =Sk | s sl T ST SR |
SHA (i ABBIS GUwLa AfEfFe 77 A

O SAFIPE THE (PIafE 2l o (9 (R Serimoaa Fem S @ s
TSP MAISER (Transition) el 20O #Af7 | @ap Beofivm ofefn “faET 208 i1 (e
it *rorrig ey oy SErey CRTA 20ATRR) | #f5% JAER TEpifad ¢ Sae, sl @
e AT e, Sesme bty wefafer s Sam, coE dEE
ﬂﬁa@.wﬁ%ﬁmqﬁﬁ@ﬁammﬁwﬁhmmwmqum
*ufFm S84 (Emergence of the Pre-conditions for Take-Off) 77 | 92 *Fafm 7 zeam
T Ze, (R Sefafos g S A W oTE el Sem | ! 1956 AlE TY
ﬁmﬁmﬁﬁﬁwmmmWWWWmﬁmﬂm
g Tua wafes

2. Rostow, W. W,
(i) “The Stiges of Economic Growih”, Cambridee, New York (1960),
(i} “The Take-Off into Self-sustained Growth,” Economic Journal, March 1956,

(1)



g.5.8  FaGiEe T Tead “d (Take-Off into Self-sustaining Growth)
T et A4 2 G @i 208 e 2 GSTEitd (ATEne (i sy oS Beslnd
(real outpul per capita) (408 ez, AR Tma H A Beslivel Amfsa il faasa
o, G 7 E A 2y, RRveR ed 2R 9em e < T g age
B e cﬁ% A alsE i FErm (CTake-Off s the interval during which the rate of
investment increased in such a way that real outpul per capifa rises and the initial
increase carries with it radical chinges in production techniques und the disposition
of income flows which perpetuate the new seale of investment and hence the rising

trend in per capila oulput.”)!
il B welifer Segd-vida fafe Aoef R el ek

(1) 5 eneE Sy wEe A <ol (ee i TR “#iw BesmArme AEETSR 29
A iE 2T |

(2) sl meEl sl @ ol Fnfle Firs S e S 2 498 O |

(1) @ wafe e, AmiEe 99 AfsHsE FEIE BE FEAEY s a0e
wigfE oad TRAEEE R @R Bwad-oirda W o A TR
s1fduia #8iw (Potential external economy effects of the Take-off) =itz Fiufm 44 a4r@
vt e = G Sires e PRadaE A creni A |

st fisfiet P ceasfins (leading substantial manufacturing sectors) WL
US| AN “ifaee %-Fidanie Gt $end o1 ST T FER T Al | 7R 0P AEA
751 woRed i @4g TR kefoeedl (mobilisation of savings) | HEEA T
AITS ARTETR TR 72 T 0T G T Buad =i S e A T AT
mﬁ’lhﬂﬂﬁlﬁ'ﬁﬁﬁ%ﬁ%ﬂﬂmﬁﬂsﬂﬁt@ﬂﬁw Vi |

maﬁﬁm@mﬂ@%@ﬁwmmmww—@m@ﬁw.
e sl s AR Safen M, eryfERma FrRmEeER AT, Ffoe eI
HiauiE (external m:onumin:s} | L TR A GEiAeE R T | GER- o S
mﬁm@aﬁmmmmﬁmmﬁwﬁmﬂmﬂmmmm
ﬁm’ﬂ%@ﬂﬁﬁﬂﬁwqﬂﬁmmmi@ﬁﬂwmm Fh @A 2ILA
e aiet e zoiften) GARked =IO ST I e Wi gEag 99k

>



TRIE R (NS IS A Seefie A Rt @ e agifi wam CFT
T Qe | WO AW Wil $end A ww zmieE @a R 2 TR fis
FeRem ex [t & stam aeif sepime ST AT e G
AR WAfeet | {E 1815 A (A2 1850 ATem Weag s Piesre Zafee )| rmereim
1869 =1 (2= 1893 Altera sz s J@ANG, 1900 A A 1920 HiEm N Gl
AR 1928 AR AT 1940 M@ e A @ P ) e ik Rl
eE SR SR 1 TRaef Fnfs P, GO SRS BB TR | B, S Sirs
ot B *ora (<Ea fres (1783 e °f) RFzie 21 904% @0w Freafeer g frey.
Wfen cwra weirmn sifEfre safe ) gk ISTES 1815 AR (A4S 1850 FHirag
3y T W nfs gmem | omiel 1843 i 1870 AT ST TS e,
W i, eFer Fw g aef sreseR S Wy weE e i)
afiica Bcafee | S o Siviee 1885 care 1905 7l v sl ifon Gaas oy
faicafes |

S o wfere 241 % S O RS SaEE o HI 2 | WY g e
T TSR WA AGTS WS T O A4 A Fisrefars Ml s | RIENELg.Eac
S (A0 AR AR TR SRR I @0 1 e csial- e @y bifEw Ay | wize
cell-at Fmafie epifs w1 gafice YEm-A e 933 e o) R
WWWMWWW@%@mmﬂl (2 Ak J-jazEe Sanm
mmjﬁﬁﬁnmm@mmwﬁsaﬁi@wwﬁwm

8.2.9 ofEse fola sical W@l (Drive to Maturity)

mmﬂm@@mwwmﬁwﬁwﬁﬁﬁﬁmﬂﬂﬂﬂw,m%@wm
wﬂﬁﬂﬁaw%mm%aq-ﬂﬁamwiﬂﬁa@ﬁmﬂ PIfsjsfel ereiem ey
wmmm@wmmmi‘mﬁwmmwﬁmﬂw@mmﬁw
m%ﬁw{ﬂ%ﬁ%@ﬁﬂmﬂi@wcmwmmﬂm
s wrafes |

8.3.8 W RGN TINEAN (SR WA (Stage of Large Scale Mass

Consumption)

atfes SnueE wﬁqﬁwﬁ%mﬂmﬁm%ﬁﬂﬁmwmﬁm
Mﬁmﬁwwww;mmmﬁ@mmmmmﬁaﬂm

@




iRl e crd-Roi JES Frepiiae 53 | Tou W e, Moy, wnif,
ife, T, T, SEG e 261 (Group of Bight) wiflafes Smama a2 ity wfEe |
4% orlofE ete HRTH, SREE, e, e defe e S AT SRR
ceisra 3o AifaEtwe o)

8.3.¢ FTCASMH MCA THIA WA o st 2WE 94 (Rostow’s data about
the Stages of Economic Development of Different Countries) :
Biba—saad °F 1783—1870 (PR m)
weftafes a4l wgfesie <o «id aa 1830—1870
(2l =) ; 1870—1913 (Ao =[)
Tp s eepTamEeE (15 —1920 #E AT

MR qoalg—Sad-Ad 1843—1870
sigfsie «ifsfom #t2 Fra 1870—1910
B s SRR Si—1910 AF (AT

Fw—8wad 4 1830—1870
epfesis #jferq <Atel @ 1870—1910
B oiffra wwmAECeR coli— 1920 AR (6|

T —8wad 4 1840—1870
pfEpete #|feor ftel @ 1870—1913
B ~riitn SRR (Si—1925 (W

iolm—S@ad [ 1885—1905
sRfee® wjefem #ita T 1905—1941
€5 *hfie SEAETR cotol— 1955 AR (T |

mwwmwi—mﬁamﬂmmw@m#ﬁwwﬁ,
e i a1t ﬁﬁuﬁa@ﬂmﬁﬁmamﬁmtmmmlw
wﬁmﬂwwmwmﬂmiﬂﬁﬂﬁﬁ#wmmmﬁw
) s AfRieTs e e uafeE, 919 o TR -C2IS GG & S (PR P
mqﬁ@@ﬁlmwﬁ@ﬁmmmmmﬁﬁmem
wmgﬁa@mmmﬁmmﬁmmﬁmﬁemﬁmmw

st A |



W14 fow T 29, wine §wad 14 1952 T CHLD Sabo ANIEH W4 sl 1963 s
CATS SRECE ﬁqﬁﬁrxﬁ “‘fﬁ:i‘{‘l%!ﬂ T4 TE (Drive of Maturit ¥) S48 1R, Ay wa oRin
Aol witts zaf1 a6 was SarEa v o g W] Bt et 11| g wf e
THIER WIS elde ogfers Affsyeform #ta WAsE WHmy | g @47e ofmeg gy
g WifdErTam Toe 4k B s sk oot (High Mass Consumption) «<=e
“Afaeitire Tl | sl emes wdine o) e soa e sa0e 70 . B e
Wre =fEe afi)|

8.2.% HWifere Taym (Self-sustaining Development)

TGS 1 FALcefEe Sruq wifet sne vl et (A ftafes Saatem Swad wrq
(Takeoff) == | SO TS TR FABIFS 23 706 =iira T2 iy g5 s s
Ti2ifsig AP sl (Per-capita real output) (7% 71g «ge Gesiind #mfea G i
T R GR T AR oA [Een Te 2w qw a6 @ T Ff2AfAy oiq
S % qET A0S Az s

TGS SHAG &) R e se(] ) a9 FREpRaRE A (Expanding
market), (2) @A AL A (Capital accumulation) @493 (3) T BEET @
TS HENS T (Innovation and technological progress) | B 4ins %S s g
CIGT 16 WS WA Tw A5 Sl (2 eI <Rl RFcsa 2@ aroie e |
oTIS! G Wl il @m ) i R Saum wen crefi G Tl 4R T |
sy et 9 =, Bficis 9fs w1 @ Sestim 7% 203 (PRTHEE (215 S Farmes
(), GYe TS FRBIEE 5 20 O 9ol TeemmeTe ST TG | e Beslife
A & SIS el 93 R Ao S A AT 2, E T e
@ 4t Ufi Sestifire mayifir o pifaw Arees e wra s 4 THeeiTs G AfeTre
T3 | BEAME Qﬁ'ﬂ A HE Fwe .3z Hfqetesfa {external econoniies) =3l A,
Gralas IS Smere 9fi om | PisE 1w FUBIS Sevititn Cesiv wmfiog GRfE
ARTET 2 | o Bl @ e S ) S-S S s S ST Sl
*IS | g e, ATaAd @ TAI 2ERH (New technology, research and development) Ttrea
CEEE B £ 157 o e B e o

IS SuE T Siaeh e e 21 3FAE AL (Capital accumulation)
G Bp T AEa =m (high rate of capital formation)| 9@ Fwy g T @ AWREE

rdt]



szsfisgad (mobilisation) & RFTas aremE| wwwm | w2 GHid FHoa crasf@ s (leading
substantial manufacturing sector) [N IYEYSE 7 TS 0= F-bifeTs BaEa

oife W T Q0T A | 9GH AEEE T8 AW qEa T aui 3 3lds e Gaemm
ffFs @l

<51 i, Boadsld witts 2@ W A0 o FAIETe B o e 23| FasiiEe
SaTE A 0 HAfEee sjfei st Al %% 73 | WAy T o e arel W s
[ T (e i e Pmaft [cs Qs | ey e e @y W9E T o
Al T @S T e carndld G G s | ere ceie-FeafEe TemiEe
77 | @Ffice AT e a3z weiRiies ool P, To dee Mo SHanE T
e Gaad e 7@ | FUGIFTS Snaw FEre SHieE AR wive T, —FRrw
" STRe qUweE G el Sfia S | PRTECY Seri @ Sy 4160 PRSI I0R e
@ colsl-AMAE T bR A | ©ite AMeE i awi eREe 231 ol
g Teslva ahute g 89 fefansl MeefTe (agro-based industries) FEEITAT
e @G T @3k o1 2 Feafr Sedve i sive R @l

P CRFTE TR ®! (self-sufficiency) ¥&A $ATS #FTE o FAHIETS Smm
e A ACE G6l LS T8 | TEA, G AP SiEmiE Fars 28 9 9 @ @
W & T, G R W e e S A 39 7 28|

aepifere Smp R wme oo [ T e aef 3% ael 9w == e
iR (engine of growth) | 9RIf-51F & (export-led growth) e 1wl F¢f
(growth-led exports), TS#2 FAGIFTS Brem ey <F R |
8.2.9 #ota Rrirey Fitenoal (A Critique of Rostow’s Analysis)

6l wdtafee e ffer swm @ I Mores ol FEIEEA SErE FEEe
(_Kuzn.:ts}ﬂ, c@iefa| (Cairncross)* @95 RIS (Habakkuk) € feferd &3 (Phyllis Deane) £

FEEIA e Wl TR @ Sars Remsie bie $9re 26 surib AdmEd
it A AR e CrafF SRR oRtag eaie 267 Bt | wieiel Ku ceme Sed

3. Kuznels, “Nofes on The Take Off, in Meier. Leading Issues in Economics Development, New
York, 1964

4. Cairncross, A.K. “The Stages of Economic Growth”—Economic History Review. Reprinted in
Meier - Leading Issues in Economic Development (1964).

5 Habakkuk and Phyllis Deane—"Take Off in Britain”, in “Econamics of Take Off into Sustained
Economic Growth"—Rostow (Ed) MacMillan, 1963.

(4



et 5449 g frsrefsles cusem A vaem ) @3 gfea fSface Fuies s i
SPACDT CRITAT rea Gaae o7 Rcefae TR (30a O] (re 7908 ST T% Bgael o1 ey
T, I ~RHRASIE FI1 ST | QU6 308 M T Beadt =13 SN2 Gl el F-Riem
=S A, FrEErS AT W TERfds 20 Ay 932 Wk cFtE (Moderm sector) e
AT AGCS A | (o) Tu9 #4 SIeterfE sims <t | Meuar Sesfius 93 FRGLmg
AT A PP @il OTle Wnfes suiEm o3ff eyl Getm |

PEEIRA WMo TAGHA G FAT 7=F @2 2l Thto AW (7 oAl S
Faeifie a1 sEewiE (self-sustaining) H94 FazHIfe (self-limiting) =% | Goe @
AT A FE FIE G wifee wREee = wm o R TETHEH =)
Sl |

TP Ao 2AG-Taad AT wfeuFm Sua ga3 Teqd-«ir G «ie ek ey
T w120 s o A e | S I, el g fem eI wa- R i e siefan
T | P, g G 5o Fj7l—fn e faaier s @aifs fio v s |
el WA FaefaR @ vy Set «itda e wE o T e [ fie e gfam
AR A | 3y ST FEeRE (Leading industries) AR 73| FNFTFT S THGE TG0
qAfST ifan fRfen wia @i s Fase {fen s wRelE Hafls w9
Al WCe afl e Sesiiv ©g wimal cirs «if | ip-Bead sida W afn o et
wrjfeuid ofs w01 g% e FE | Bens Fafier o S s 2m—e
oTore 1 faem aw A TR Foje Afad e Fefeies s wde, Sead =
et (il A | 9ax Ffes peTenTi R R s e AR e sl
R Teafes | BIFTE eie-GeRd wide S e A st

PO Oa [rtm Yo o WMk | 996 (@iHe (R SwemEer Stal R
(LY B TE6 AUEATSIE TR @9 z7 |

8.9 W @ TS ﬂlﬁ'ﬂ Og (Marxian Theory of the Stages of
Growth)

W ad T TG TR CFGE ANTSY (Feudalism), G087 4793 (Bourgeosie
Capitalism), THERE Gy (Dictatorship of the Proletariat) F9Iae® (Socialism) @42
AR (Communism) F96 TR 391 S Srars | $eifis Besim 4a2[ TS o9 58

T




srggfad Ffc A afiec Me wie S9N aa2 S eorad 3 5% S5 (extraction
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®f3 Q = 35 «% FHEE TArwa oy ASh o 6 s@d T e Q = 352 T
Tesiwera FAeH Srge WF |
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E ?[Fa‘ﬂ S FLFD (exponential function) ei@Te! A= ﬁ‘ﬁ;f

@ Srerwes TR sEEi e B A ot @ 75 e S |
A ST TS ol T e Te—

yi=ft) =b' h>1 e (R200)

y{ﬁﬂaﬂmﬁm%tﬁtmaﬂmlbﬁ’{ﬁﬁﬂﬁﬁf@ﬁ?(hasc}ld‘iﬂm
ST TGN ST L TS IFFRA GG (set) | 9O t (F OYNG FGF Aefean
oL W O (A A @) TG b > | e A e O IR (Y @ I
IR t g %mwmmﬁwmwﬁwnwmlmwmﬁmww

AR 35 wefie, TRIT| O b > 0 R6H W | G 7 YF 0 < b < 17 b = | 77

W @ABO <b < | 9 b @ GRS TR %Iw!aE(%)t:cl“ | FSiE

Gl S o Snsrwors s fofes wsres ot et a1 w1 oA b > |

TS O Wey) & A AAHDSR-6 471 7o A | WA b = 1 20 oo 5 bl 1

= |uidfie g% St WF FEHE oD A AU | SAR b > 1 26w WARGT |
b = 2 4@ Fea e (.9) G @=fea A orem 771 (@fT 78 2.9 |

e =3 2.4
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FoR WOPEDA (A
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(9)

e

aff 7T FEe: 6 W | ST HEAR G SREEACAITS AP |
aft «@fie SR | y w2 3 A ofE 67 gene FEh 4 wEeEy Wi
zanE I |
G FTE SETE SR '8 G e 7R wire o2 e «w 9o (range) TEREE
(open intemnal) (0, o) <& WewX e | ©fF TR bermifi ¢ @ B AL A A =,
WA GeRit y FRATAL WA |
% SR TSR TR 477 (e Ui (1 ¢ b AT wreis i 1)
cibe g | @3 Refe sl Ak (logarithmic) STATS 2|
gafiger O g @ y ¢ <3 RS Aew T 91 @b R[S T e A
QEG| IFRTE IAHEDE A (0, o) DT I A (A FIT FRANF b > 1
fofam oy o 2T ot ea dew Bfvs | @ifba (9) @ y =2 Gl e
oI TR y 3 AR ST SRACE TS FE OIL y 97 (4 Rl TR 2 = G
o) 5% TRICA e TRl e | Ry Al ol 2 @ e T 60 T SR (I
g LS TN OTETE SHIE 99 T Al | OIF T O (I SN R y 66 (8 QI
b > 1 f&fea s fma dam Tl 78|

YA TG D

y @ carzs fifen fofta 75 e g 331 1 o ol «fFady e 7wa | wmi s

y=9' | b TErEE y = (3%)' = 3% ceat ann | ey fofl +iffRsu et AR prwme ARadA
oA | T AR TR GG b @ K S e IR AR A ;| R g AR

wermrEa ) AEees 2R O @Uibd (b)) 97 MY 6 AT S T
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SR
e
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-
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g 72 (b @) (B0 @ o TwE—aal y = (1) = b @A T a9z S
y = glt) = b* @7 &) Ty &S werea Ipah duw wWismed a5
fud 93 Torme [Ofe W O g AT (= 1, 98 [ S | = 20y 5Ty aF
G A SiheH A | WL f(2t0) = gl = b = yy! @UHT 7 (v ) o yoK 40T
o W4 | GPE FEC y G T AGE THE g ST Sy O 998 e
i wa=Sl B 9RE| O A Pl Fed waE el @Al Sue wor s
SIEFAR A U SR 5 D 01 @A S STwa (o el g favel any
A | 5% £(0) = g(0) = b° = 1| Togq 46 Swsas Bum STwd Tod 9B Gl (o
uF T3 | 4 fefen A @iEl 20 cnel T T Slzmms @Al e e e s s
TGEE Sl 7 SEeiE | @RE W (3 4) (T y = b 5w w932 y = 2bt o
Gl frca A Fiad A6l t wa w oy = 2b' A y = b 9a fed) @ 1 ga B
yo = b' FE 2b' = 2y, T WE )" WM K WM z@| o7 9d 5\ @ 2 el
et AR WA @A SReiT sTER (o e 79 Wi fem 9w wr Had e
By Aoe | Q4 T A6 @A wws 7 fow Gl (s T | = 0 7@ y = b= |
e y = 20" = 21 99 ORTE (4 @A I ST ARG 49l y = AbS (L.8)
G 9|

Y W 2P (logarithmic function)

4 Gafe veRifiee s semitE Feifanraa serrs e gem a3 T ore asfEehie
SIS G |

6 | = logpY S99 t = log Y |

2 b SATCE TG AU Sira [SE0s | B2t s 56 22 65 1 Sisiies
y=h' @@y =¢ 97 RATE sremre |



cafes @
y = e (reul ARE B o b sweraE B FliEADEe e AleTl Im | Fid
@ifea A2 (2.5) @ @6 @@ 7=

t A

t = logey(=iny)
- .
| K ase 452
- v o =
0 T ST t / EE R T y

. (=) (1)
caxifed 72 4

@afea 2 (L5 F) B 7 T wreiws @ae q@afea W (s O = o el gpdm
ST S AR OTE AR S A e (I | A e
v wIEEl e 99 9fan e e s Go SmaTee Y9N |

fefa +faaea

3 O] SPRT START y = AbS (<6 TR FISIRE ABFIA AT IR y = Ac”
5 “(fEafe 1 A | QUG 6 DGO T b @R ¢ G7 (WD 99 Gf r (39 T AT ef
= b¢ =W

e = b

v Freife s Foe

Ine" = Inb®

%94l r lae = clnb

=eE r = clnb (F139 lae = 1)
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2.9 Wﬂaﬂﬁmmwwawmﬁ

(Derivatives of exponential and logarithmic functions and
their applications)

(») #feeows 5@ (log-function-rule)
y = logt <= SrERwTE

dy  dlopt |
" Eniar

(X)  A6FT ST 4 (exponential function rule)
y=e! OF TG

dy _d
& g &

R TG 19| AT I (U TR NGH AR | S G Ay = ef oo
RIS LT 21 t = Iny T wReremen 1 = L, |

L e

e ”}'.-F—Bt.l

i
|

(O 79 (5 (d ef R lat 05 t 50EF “ifaad 1 wg CFIA ST {(1) 9999 31 PR oFrna :
4% 7 qiote =piiffe 9 T |

y = eflt) (&3 AR, 431 T u = f(t) | NEGF y = et | "STE0R e SwATS

d d du du
—afll) = — = afft) £
:E“'d: =3 5= _d[—e{‘lf{t}l

SR Ay = Infi(t) T8 W@ IR v = £(1) 9T y = Iny | QAAS *RFE SIS

4 b =L (= Sy & L dv L )
i Inf{t}—m I_’Inv}-d?fn\" q = =

) !
O] AT TAER @ 4 @ A

d o ; d du
— alit) = £ rnyelit) — gl = gl %
ol f(t)e!t) (st a gl=¢g i )
4 I d. . ldv
X Inf(t) = i ity | == 4 Inv = ]

v odl
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IR AT CHAE BHUa SRers (39 FAR Bl FNE SETEH PACS (A |

T @ welifEvfie ereaTeeE e

(%) mmﬁ!ﬂ?ﬂ {Determination of the rate of growth) :

q4f e verifE oy mmamﬂwmmﬁay_fmﬂ I IRGEL e
(instantaneous) TF4f%a T3 (rate of growth) |

dyie £ _ ifes SiAsS

=Ty T W) Tl o

&% @ SRl Inf(l) 93 SEaTee | oW U DT Iny 9F SEITASE 9| A |
Bf% IR GG BT (1) R Sl dmgi 2m R a9 o i S=eEmw S ()
oy ©t5 7l 903 o TeiEe a6 Fm o sEeeEe w1 | 93 GO Awh e
TSI (LA, 2% 20 |

TR 5
QU V = Ael O3 TR 217 Fefg 3591 IRF | ¢ 291 T 3 A ST |
Inv = In{Ae™) = nA + Inelt
=InA +ril.ne
=/nA +rt ((=F ne=1)
m%mtq— v =0 + dEri-—r
T 2
Wfb e AefareE e gfe
= AF y=uv, 99 0= £(t) S v =gll)

Iny = Inu + Inv

) dhnl _d
r, = T o l[fnu + Inv)

d
= & fl{t) + -—Enbil}
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o }:ﬁ = ru+r\|
wfE A y= | TR u = (1) 6 v=p(1) T B Iy = Inu - I

d d d
(AT 1y = afﬂ}-‘ = M 5 v

_ o go _

i i o Ly— Ty |

=wedd Ak 5 Srrwel gt e wdwe (S B s 39 78 eE uin
Tl 2l 2@ & gl eerwEa g wiad @i (R |

Tutzad ©

Fem gt fiftad (Determination of Point-Elasticity)

y = (1) SRS 790 591 203 Iny I WEIPHG (e SiewfiT TEE 29 st o
A | 7 (4l P 5 Al 2 9 § SEeAahE eleniis s sEaern o G
AT T A | @ OF FER GABE (97 AREE x 4@ y = f(x) VeowE @ 77|

A u =Iny, v=inx

EEET e A

u =iny,y=1f(x), x=eMx=ev OfF (Inx) 9 FATH In(y) 3 SrEReTE

dilny) _ du _ du dy dx
difng) ~ dv  dy dx dv

= L () (5) |

d
dy

s Eﬂ" [ =34

] d
= ¥Fg; —e¥=gV
. {Iny) v Vo et=e ]

_ 1 dy v
= mx[ﬂwc =x]

- ’idi—aﬁﬁmmmﬁaﬁﬁﬁﬁmwﬁ @ I y = f(x)
SR x G ANACE y «F Bfwieme—
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b i AR SrEE e Ao e o) fRdiae

8 SEAID=IR ST (R weetmpaEl e setsl 91 203 coafem =R oo b s
7 =1(x, y) | AT S SRR 4TS (19Ul A A o SRS oa (1 Gl wiffra ST,
Wit wi<FRs ST Sy S|

5 5L SeERelE ot [4Ia diead] WM 29 97T (absolute) ‘qﬁﬂw
(relative) | AT S A0 TEAETS 2eS) A Frz SeAme I WA | 47 RIS
WIEEAR ©fF @Y s el J9RE T A S GEARET SHeAS) A S
A

R ohlfierm wie saarey

G LT HEAR (R0 TERAEE ArEFS) T HifiEeE T el @ ST SR
el wiralE TG T TCACR | AU olfies AR 5w LR e T ol
SRS (RS TA| Z = f(x, y) SO b 2 orfiva e weaee Aol i

—@efF e f = a—i:ﬂaa f},sg—;lmfx.xmtﬂtﬂw{aﬁy e SeET), y #a
e x qa AR A £, a7 +RasTE n R TR v B e T i

d
fax = ﬁ(fx}

EWEEE‘I ===

w=5G)

_ il %z _ 4 (o
TR fyy = 5 (fy) W 55 = By(ay) R QOB TR A AT G Ly

9 7% f, , X GG ST | OOG f, (F y G CATE AR, CF X 7 IATE w1
S 3 SR 16 Wi S (R Al T |
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J d fozy _ a2
fy = 5.6)= 5 (5)

=§XF}I‘
3 o\ _ 0 (h_ @
ik é;(f"] oy E}n)"_ dydx

QST o1 27 AT (cross) At Hiftrs (mixed) W5 SrezeTs <@ 77 | a2 @
@919 (Young's Theorem) WP e Siiaifae i waees wioR wiffoey ey
« HiG wifen 5a |

«fl Stz fire Raaf omae ﬂﬁmm|mwz=xﬂ+?xy-yzm?¢ LR
Y ST Wi 2w I

fy =3x2+ Ty
R fy = Tx— 2y
Lﬂa{ fxx =Ex, f},--:l,- :—2. _f}fk =?. fx}' ‘:?

w!«. f}px = fx}l

@t siffom oo waww (Second order total differential)
Z = f(x,y) AR +4of @
dz (2 df) = fydy + L T S v | (3.0)

mmwﬁmﬁﬁwﬂﬂmwﬁ%wﬁ%ﬁmﬁ@mmﬁw
G 391 I |

d?z = d(dz) —afb 221 dz 97 ey ARaEEm wifme | dz (F KT TR T dz ) 5
ST ST (0] WAl ATHIE | dz, f, 933 fy 99 ST TR £, 8, , x @y G
LAY OIX dZTPG X R y G TS A 4T (ST |

_dD) )
d?z =d(dz) = roml L3 o gy . a(RA)

= E%{fxdx + t}d}r box + % (fudx + fydy )dy

L



{fxxdx + r”,.d}" jdx + ff}.;dx + f}lydy }dy

= fyx(dx)? + fxydydx + fyxdxdy + fyy(dy 2

I

frxdx? + 2fxydydx + f”dyj
[(ATEY fyy = fyx @RI dx? = (dx)* @At dy* = (dy )]

witsr wrerme wdle 7 = 3+ Txy — y2 B dz @3z dz Py saem Rl sine g
zA|

wsra e Gdfle, z = x7+ Txy - y? W dz w33 d2z e arm el wrae =@
4|

z=x 4+ Txy - y* | 4% Snizdla e A AT aEE H (3.9) 932
(2.9) @ =fSgem Fa0E

dz = (3x2+ Ty)dx + (7x = 2y)dy

G2 d?z = 6xdx? + l4dxdy ~ 2dy? | €3 CA G (xy, Yo) FPHUS @ AW el <oarl
84 |

ool ST Afel TS 7@ T @A) WA e @ o [Wrs z 93
wleHlrera fFa 4 STHEE | O ME dz = 0 2eT ArEe | @9 dz = fidx + fydy |
GUHCE (TP dx @32 dy 708 G X 26 I TR % Of% @t fy @ag fy TeHE
G @ 7 W) 28 SR (7 (] SREER dz=0%S AMF 1T dz=09KR fy=Ff =0
A6 46 @2 |

&8 -shitm *

dz = 057 z @9 AEAS] A ANeT WA | SR EifF b a1 o= ol FeRe FAE
d2z G T 4TS O (AT ZLA ) (R.9) W HAERe (A (7] AR (T dx @R dy Sl
YR dzmafﬁza_fw  Fn 93 fyy 7 Tz Bom T 2 | Tiees s ool
eeel orent 2o | [ Al (2.5) 98 |
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Aafe 4.y
z = f(x, y) w2 eiigast wiras, «E

9 59 TR
e #{3fy fx=f;=0 fy=1t,=0
@St s fyx » fyy < 0 fyx By >0
R 3
oxv Fyy > 157 Fus Ty > £y

2o Taure meet &St offtam o)l o e (Expressing

-

second order total differential in a quadratic form)

(2.9) 78 9 9 = dx @ dy (5 47 G RS SrERTRE el ek am
u:dx.\'r—d}’,a:ﬁx}g,b=f}r}f,h:r}(}r {':fyx:l Fhesia i aaea (‘a.b'}

I O (2.9) @ 93T Faqre Tlflmacimms! i @t 4 |

STl L s g L R L(ra)

q F 997 271 .
a0 eI (Positive definite) | 4 o o aof smefem [ s (50)
fa WSS @19e (Positive semi | s fRima (] FafdE | e (20 =) .
definite) I ) Seifaaea e ¢

?.

o1 fiffew wmiame (Negative semi BT (= 0)

definite)
5 T (Negative definite) ) S (< 0)
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o et Rifew TE &A1 q 97 % e T q 3 39 2 WWEES (indefinite) |
QUG @ AT 2 d2z @ 76 B (@it ¢z Fiffee 4R A d2z eS|
oie 7 @ b I el S G SR | AR (1.4) 91

h2 v
a

9 2 h2
=a (u3 + ghuv h.—z"ﬂ) o+ (h - —)v1
a a i
hvyz  (ab=h2y o
(o ()
a a

QA u 3R v 390 FETTa A0 ArE q 93 B e a, b @R h @F W Ger
e |

; h2vi
q = au® + Zhuv +—= +bvi -

s G
} G4 ab — b2 > 020 R TR q A ()
e Yare

WeHCge ab—h? >0 | ab—h? > 0 31 ab > h?| h2 > 0 (35( 9r#1) | ©i% ab > 0 Z0® 34 | ©F
A 4 @ b Semm 3 BT e A [28 1R T 1 g s e A ] () (3
Sieg eifes (symmetric) 35 (square) 0 G741 71 |

{a::-{}
a<0

g2 = a(u?) + h(uy) T At sremiiEeta o4 (diagonal)
+ h(uv) + b(u?) e @ g e Zhuy @ 96 T =it S
Frefa TR e A

< wzaiaf af ST SrerEaRiE (symmetric matrix form) A& GFA AA—

a=tvi[i 5113

@3 2 x 2 7% SSCHGEA (coefficient matrix) ¥ (determinant)

‘;]Hr:asm-n
= DI

ik



(L3) (T 97 O T4 I @

{15120} = i §)} >0 maman

Fifre e :
q } Al ceeeee (,87)
fiffss g

lal=a%# | D% Coiwd (sub-determinant) | e eaw 0 B (first principal
minor) | Dy | 391 %7 | ‘1‘1 E ’ %9 ID I 97 &St 33 G4 | D, | (Second principal

minor) | GIR (579 (L) J92 TE @791 909 @

0 fxx f 2 :
2120} e By &7 | =ty ~fry? >0
s e .
A R GET dz AN R (TP G DS A TR £ 92y
B T '

a3 6% @~ 00 73 [ s 5989 ) |ﬁ®wm§w@wwmwm
WA % (Hessian determinant) | 5% 3198 5T=19 (08 W% &0l T —

_ | fxx fxy

(it fxy fyy

Twtzmet
q=5u? + 3uv + 2v? ) RS 41Re 91 Wi 2 @R oo Bam cos ol

lale |2 B | e

a h b

GoGia=5>0 5

i ']; [ = ‘ 5'1_5 1; =10-225=775>0|

Heuq q e s )|
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2.50 nOFA CHLE G2 Ed LAY

(T FFE CHCE n ADE 5E A WL G z = f(x), Xa, oaXy) G

dz = f|d?’n| + rgdxg + f]d)iz 1 T + fxdx" |

W% AFES] A G A S dz = 0 S (517 AR <R TRl S
1 TS T |

ooty orfirae waeE d2z SR FEe @ (E 93 O noxon TR A 90 | G
TR Aesiefre el AT «h Afwm @i en aE| '

IH|= I'” f|3 f]n
f:| fgg satamebad f‘zn
fnl rﬂ"‘.\_ --------- tnn

QU (AT T Bomd | H, |, [ Hy |, oo | Hy | oem 3| qofem fefars afems)
e fAfen woaf Arsa 7@ a2 (2.2) (6 (FeT 291

Al 4.2
2 = f(X1y X35 veereeXy ) 99 @A AT 1S
g 5 o
2je ffY fl=fa= ....=f=0 fi=fo= .. .. =fy=0
i =t |Hi1<0;1Hal>0; L1, Ha | T HS L e,
' B D) ey I H, 1> 0
(d2z WRs® o) (d2z Fiee w119)
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Btz oft DT BT G AT (e T | 1 Z= 2K 24 XXs + 4%:2 +
XiXa + X + 21 2 97 AR A G AT R ST =, = £ = 0 g
i |

wefie, fi =4x) + X2 +X3= 0

fa= x;+ 8xy = 0
f5=% +2x3=0
ﬂ%ﬁ]ﬂ#ﬂ%wﬁﬂﬂ@ﬁwwwﬁﬁ%mlwmwaﬂw
A X = X =X3=0| O 2= 2 %@ 930 o 3f |

«dq |HI= f“ f|2 f|3
1 fap fiq
fa f32 fia

LY

[
bt [ B
o 00 =
L =

@ | Hyl=4>0

1Hy1= | 3" =310 y
" D
g8 0 10 18
|H_}= 1 8 0 =4’ ‘—I, + 1 ‘
gi=in 2 0 2 1 2 I 0 ‘

=4(16)-1(2) + | (-8)

=64-2-8

=54>0
WSUS I SiE 7 = 2 57 oA |

2E



.30 FCISn adftafes Trizad

Twigad >
ojef efsraferEre aiaEa amm @3l AP T S P 2R A Sediis
ofzera s 4iG | G AAToa A% L0 CATT (ET! URFA a8 TARFTA Py '8 Py T TR
sfswmiia (o =g W< (Total revenue function) R = P1gQ + P20Q2
Q; — i'9W AR FAAfSGT Besi |

sifdmfea 279 SeFS (cost function) ¢ = 2Q,2+ Q,Q; + 2Q.2 | e IW (Marginal
cost) ;—él = 40, + Q,— Wega AW «ya = Uifle a7 e B ~bae v

wwted T «ha oifee Iy vy WS Aaftag 7a dun Aqbae Suiws | 9
fewmiba S SeFa (Profit function) Tt = R — C =P Q) + P2nQ: — 2Q° + QiQ. -
2057 | 9 (A Q)6 Q, WA (i wialef (W T TR TA T AT FYIL TR OR
T TEIP SITd A e SR e (99 TS A |

fogm
= = =Py -4Q; - Qs
\ aQU
......... (2.30)
( dm Py = Q) — 4Qs
Ezk_ aQ‘z,F a0 — 2
1t &7 T VI G ;@ ;o YOS W 26T AT |
wiefie ;= Pjp- 4Q;— Q2= 0
e 40+ Q=P e (250%F )
GR My =Py — Q1 -4Qa=0
LRG| Q|+4Q3 =Fg". wtodde e (Q,.hﬂ' 'ﬂl)

(.50 F) @ (2.50 ) P FAEE T9E T (F) (B 4 7w o9 I $@ (2w (r) B
A

Y



l'ﬁQ| + 4Q1 = 4?;1*';

Qi +4Q, = Py,
!SQI =4P), - Py
4_Pm - Pap

AR (4) (@ 4 Wew o9 303 o () s i e
4+ Q= Py

4Q1 + lﬁQg = 4P11}

-1 SQE = Plu = 4P2n

APy — Py

TR Q= —z
93 Py 8 Py 97 TW TF 4A Q, @ Q. I (39 IF G A | 47 A
P|n=12‘5p3“=13|m

Ll T

=~ Ry
_5— =4 |

2
2
]

Q =28 Q, =4 77
T =12(2)+ 18(4) - 2(2) - 2(4) — 2(4)? |
=24+72-8-8-32=48 |

At AP A} W1 AT SR 2w e seRwema o 2 s etz @
599 © AR T faS T i omaeeeE B s wA |

%48



b TCia = =]
(Hi= | T T2 2\4 _41

Moy Mz |
l["l.l:—-’-ﬂ-{[} =
|Hzl=16—1=15}u}WM~ﬂﬁ=§{mmm|
Tfgad 2

otz SEAGAE Q3 Qs ey AficeFre wm A | GFEha AW A
WS W AR (A MR QR SesmeE TR e FemdiE 20 | 4@ A aival
FiEAR Aqekr G g wremsalE 7m

Q,=40-2P; + P2
50 = 15+P) - P2
7 (AT RN TR G e +ifFE T (substitutes) TR 4@l W TR (1 @A
itz wiw arerE wba ifEw AE | (2.53) @ Rrgh! Affaew s s @9 =)

Q, —40=—2P; +P; (355 9)
L AS Oy—15=PF—-F; (2.559)

Q18 Q; (& Fifi% 4<% €A P| @38 Py @3 T el o1 @A | (.55 F) 8 (255 9)
st =
Q+Q:.-55=-P

wea Py =55-Q,-Qs
A (255 F) (5 P «F Wi ifegieR T Py @ IR Ry w4t 2 |
Q—40=-2P1+ P
weR| Py=Q, - 40 + 2P,
=Q,—40+2(55—- Q) -Qa)
=Q;-40+ 110-2Q, —2Q,
=70 -Q;-2Q;
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o9q P1=55-Q,- Qs
GREP=T70-Q)-20;

WS @ Bie (A 51G Wig AR T WG TH HAR | Toe (2,557 T NG Hp
SILTPG Ja7l T |

feWTtTa oG i estae
R=PQ,+P,Q,
=(55-Qi-Q) Qi+ (70~ Q, - 2Q1) Qs
=35Q1 - Q1* - Q.Q; + 70Q; ~ Q,Qs - 202
=35Q - Q) - 2Q;Qy + 70Q, — 2042 -
Tl I (AT Y G
C=0Q7+QiQ; +Qy? , -
BIRLE AT ST 2
II:=R—C=55Q|—QF—2Q.Q2+?ﬁQ;+?ﬂQ-_.—EQ;LQ.3—QT Q:-0Q2
=55Q, - 2Q°-3Q,Q, +70Q,~3Q.2 AR S
6% 30T 27 L |
G (AT P SRSl @7 T ot A
= 355-4Q, - 3Q,
T =~ 3Q, + 70 - 6Q,
Ry ==4Mp=—3, 1 =3, 1, =6
RPN IAA (TSN vy =712 = 0 ZEU] ST |
SR WY 55-4Q, - 3Q,=0
WA 55 =4Q, + 3Q,
W38 70-3Q, -6Qs =0
Y 70 = 3Q, + 60,

R



AN
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e (0.3) @ i-‘{}=4 i (027 TR M

CoIC TR e R 93 7Ee | [ 5.5 TR Sy 68y || weuad miEd
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O + oup; + oapy = Py + Bips + Paps
ST (o4 = Bpr + (02— Balpz = (Po — i)

%= 0 -

4| M+ = ~
TP+ Yap2 = Yo ieQ 10

T8 Besie AR 57 Q@ Qu ¢ AN Py (5.3) & 46 taf¥s llwareta Tamy
o Al A @ulE o

Cipi =+ Capz = —Cp
(5.2) .l
TIP1 + Yop2 = —o
At ST AR Wi Tesifre (5.2) @ AP = d gora @ =1 ]
c| ¢ P ¢ .
= [ff r:]'p_ Pz:l’d‘ —du] i
Wificem fRsm -

| THR: Goft rilmeefire ReE Bel At () aij A Tt wEE
(2) x1, X2, ..., X, GT0RR TIW @22 (0) g di 3t fim mfefm i @3 /Al it
aﬁqwﬁﬁwwwﬁmﬂmqmaxﬂdwww,

a1) 412 ag3...41y X dy
A= [&21 d72 313---32-;] ke [J}nz] 48 d = l:dlz:, (5.8)
Aml 8m2 e dmp Xn dy

R Sz e R wime w1 20|

L E B 6x;+3xz+x3=22

X+ 4% — 2x9= 12 (5.e)
4% - x3 + 5x3= .10
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(y.¢) @i Tafas wilead TR | @b
6 3 |1 X\ 22
ﬂz[' 4*2:1 X = ["11 ﬁid=\:121 @A ()
4 -1 35 Xn 10

a3 il e o g il

f=l 2 W

A fanmrs wsesee Lag | ( ]Lﬂﬂﬁmaﬁmﬁhﬂmﬁaiﬁiﬁwﬁ@ﬂjﬁm

j=4Zwn

o Tt 7 2O GER g A ST e go wre wAfEe A

faeera siffim e o9

i e (row) 714l @ ¥LEd (column) szt e wifGeaE @iTss (dimension)
Fidifas 71 (5.8) @@ A (9 mib A 6 nft ¥y witg o A-«3 SIS T m x n (Qb0E
m by n 7 T @8R Ay xn R coral =) | B o R m = n T8 SR O, (BT
AW (square matrix) T 271 (5.9) . A 55 @ (3 x 3) coreet il | W et fGT
qaTE @6 UMD I 99 T (999 (Column Vector) | (5.8) @ x &7 SRSA (n X 1) «@=8
d @R SEA (m x |)— oaR auff 99 (©@F) (se) 9 xed Tez (3 x 1) B9 (2F4 |
WTﬁxjhﬂﬁ%ﬁmﬁwmwm( 1 xn}fﬁﬁﬁmwuﬂﬁﬁ
7@ 54 WA (5%4 (row vector) @8R x'= [ X1, X2, cookn] @l A |k e Rl 3E
@t W (o3 A AR = '

(5.8) @7 wificea T (5.0)-9F iR 9T Ax = d @I e Ax
wefte 46 wifficea e @ 3 spam T A Fw S il S e R el QAT 9=l
Tl (g9 (7 DU AR AT

vo wihcee feFmedEl (Operations)

muﬁmmmﬁtmﬁrmamﬁmﬂﬁﬁwmﬁmmwwm
ﬂwﬁﬁmwwﬁﬁﬁmmmmmmtwmﬁmw.mw.mw
S o, o o) um @ G ol

WO




0.5 Tiferms s @ Fogst -
gt T cel ©4E @3 9T e ufba wrmes swumE)
HlgiFersica carcsra Fraaft ze—
Laij 1+ [Bi) = [cj] [ @9 cji = aj + bi; |
Leij J @ SSH [a;; | 8 [by; ] @7 wiweem 5w 5@
Ttz

[49]+[zu=4+za+u _ [6 9

2t -1 g 2+DI+I]_[’33

ER i ER S L R el e T R R ——
[aijj" [br}]E [CijI [ <= Cij = ajj — h'JI

Enfzae 3
18 4] [2 3] o k=2 4_3] - [Jﬁ -4J
16 9) ~ |4 2 T L16—4 9-21 T 112 7

0.8 Wifisns @=f 21 3t Scalar st v :
URGHE i Gl A e wel arm @ oy o Svimrce @12 A (scalar) frca
el Tl | 7 AT b= 9 w9 3 fm 9 = e

Thlgad 5
dj a2
i [ﬂn atz] - '
4 Laz a2 T s ax
0 e
Trtaad &
5 B _ [50x B0x
il 7 4] = [mx 4ﬂx]

Gl



yo0 §6 uiflcem wwe

4fi ¢ft ifGw A e B @@ were i sacs 33 wige duw Wi A <7 Srga 79
a2 s wifffw B @@ AfER A e 207 93 Wi |

w1 qE |

A _lan an] g B =[b|1 b1z bu]
(1%2) [ Y @x3) ~ Lby ba b )

s e AB Fifie 2 i A @ o 9 ¢ B <7 1 1 | ey arweca BA Fie
w2t T W 9 B @3 ws ol ek A @3 AR b | ARSI e (i AW A @l
G (mx n) T @R B @7 WEE (px q) T OR AB ffife 2o it 0 = p ReHl
wpE | GOt AB @7 SIS 203 (mx q) | ST S Bwiadl (3.4) 9 AB @@
wimsA (1= 3) |

A =C= [encen cs]
(1x3)
€@ Gl TE ey, Ciz, C13 O AT T i ze1 #4w TR A @@ i99 iR 8
orerd) I B @R O S BoAmIoE ofTRef (e | GO ¢ A <= 219w A
(i=1m}ﬁamaﬂamu=zam>%mﬁmﬁmmn

wig ¢ = anby + aba (>.¥)
@A ¢z = anbiz + apba (3.v)
OB c13 = apbia + apbn (5.1")

e Bt Swrmeea Wae ARG T

LT



1 5
A B = % Bty [-3 5] =
(3% 2) ;I ? N (@ 2) 60 3
[ 3(-2) + 5(6) 3(5) + 5(9)
AB A T At
B ™ 4(-2) + 6(6)  4(5) + 6(9)
L 72+ 16)  T(5) + 1(9)
[ 24 60
_ 28 74
LR
Trtzad 2

AT G A el @ g ARGE (a1 e Wig i S e (endogenous)
bRIEIR Y 6 C[y=uSEum C=qof | |

Y=C+ I+ G, [ln‘=ﬁﬁtmﬁ, (}{1:%1%@]
C =4+ bY

G (>.0) 9a T w1 Al

}"‘C:J{|+U|’]
-bY +c=a

wEGE Ags| WG A,mﬁﬂﬁanﬁaxﬁmﬂfﬁafﬁadﬁﬂm

{2:2) : [-tl: _11] ‘[2: 1):[{‘;’] S {zj N [Int.ﬁn]
(MR A a1 99 4f6 @ x 97 e 46 ©fz A, Fdfa a1 o]

fz!:“u § [—b\;flcc] A [-Ih] i [&:]
Wﬂﬂ,:dfﬂﬁﬂﬁtﬂﬂ?ﬂlﬁﬂﬁﬁh,zdmmﬂml

ok



v.8 codraa RFmieaisl (Operation)

3.8. (B30 04
G (mx 1) SIS T (97 u 6 GI (1 % n) SHSER AR OFF v G QT

ze1 (m % n) S @3 Wi

TwiEae o
u = i : v’ i .
RS o 1) = [§] = xg = 78]
5 [fhﬂf 4x87 _ [Zﬂ 32
@x2) Lix7? 5KE] T L3 40
Tafzad &

] TP u‘=[539]lﬂ‘ﬂﬁuﬂ‘ﬂﬂﬁrﬁu‘umﬂ?ﬂﬁmlumu'ﬂ@ﬂﬁﬂﬁﬁm
Byraea AiEw o aal v (%3]

v ] [ﬂ

(1x3) (3x1) QJ'

[{Sx Sy + Bx8) + (9% 9)]
= 170

o A AEEea @ A @ W o= (o Lip | S

n
un A, >+l 4 upt = 2,y
j=1

L Tal



se AR fgml EPecioy

Vi, V2, ...Vp (539 mcﬁﬂ_m @R GG ceFacE A (sPnelE tafis Fefiee (linear

combination) I3 281 1 G, 3R Go1E1, & (TR tafiweim Reehs (linearly
dependent) =1l 209 | SRR WAl e T8 (independent) 3t FEET 79 i |

Twfzad »

M= [?f] s Y2 =[é] wgE vy =[;] oo seTm PrY Vi 29 v GES v g
tafiE e 3v, - 2v; |

I o) 1[% —2[1

WEE vy —2vo = va= 10

G 0 = [ g] —afors 797 = *#1 (994 (zero vector or null vector)

M egws AR W e FoTer sim wiaE sErerae  grem W |
<l fEEiEE @6 (set of scalars) ki, ka . ...ka

Ear
(A ez < w=)1 e

n
¥ kv ={m?< I}ﬁ U @I TG vy, Vo, v [ 2R (mox 1) whren BREE
i=1 2

n
(el WRwend FewtE zm) A Y kv =0 A FFe SHEE e i 8
ki= 0 TFE AE TW, ©ITE v), va. V.. .'f.lv“ ralerE FEe o

WH o



v.u fRFEST (Commutative), T (Associative) @92 fqrm
(Distributive)

4 :

el AfRisre T, Gats 6 e T Rl R, s o R e o
a3 | «% Faef Tw Al IR ERIGT 290

A AR @ ca+b=b+a

ezt A 7@ : ab = ba

g wieuel JE s (a+ b))+ c=a+(b+c)

e Aale 3 ¢ (ab)e = afbe)

ﬁtﬁ‘f‘iﬁ:a{h+c]=ab+ il

S0y wifGeeE el
ifGeam calsl R 7@ e wigetel g it TEs T | i RIsire s S 2
T I @AW A - B = A + (-B) | (772 S [rans W wim o SieEtsa) w31 2on

g :A+B=B+A

oiaiet .
A+B= [aj]+ [bijl = [aj+bij] = [bij+ aij]
. = [bij] + [aj]
=B+ A
" owiEEY :

:g..
I
|
Bl
L La
et
=
i
|
o LA
-3 &2
[

LR



LA Y
{A+B}+C:A+{B+CJ
eie
(A+B)+C= [ajj+by ]+[ci]

= [aj+bij+ cj 1= [a5] + [bj+cj |

= A+ (B+0)

= [} S {8 3] a2 |
armpe=if, s sl i e
- Lo il [ 3]

» [ 9 147
113

A+{B+C}=[;|,- 3] * {[g g] * [% i]}
“[2s] *[3 2]
& ﬁ:“

TSR (A+B)+C=A+(B+0C)

LB e



S8 TGEEE @4 ¢

syt wdl @ RFm 9 TR Sl Siad 290s ; SR A AR (1 AR A
ZrEe BA S wre 575 i | 460 9@ A 93 SR (2% 3) 95 B @F SIEwA (3% 3) |
crwea AB [afie ord o A «n w8 B 94 wilag wsan s e BA R 4w o4 B
93 FF @ A G AT AL AR T

#ifara 9 AB @ BA Turs e ou wqs fow =@l ana o TE0EEs AR = BA |
«aff Earead Frer [@aal sfae za | 9 a1

A [! ;rl B I8 31
2x2 |2 4] 9 (zxzy‘[a 7

1(5) + 3(6) H(8Y + 3(7)
2(5) + 4(6) 2(R) + A7) ]

_ [23 29]
34 44

AB:[

BA:[

21 4?]
T L20 46
faeia Mede owe 2el AB # BA 9% (ALY (aFFell (™ AB = BA B3 #due
(pre-multiplication) €<t @aed (postmultiplication) $2li 5f6 Aeumee: T78R <4 23| AB

wimE B A e sidod w2 @k A (3 B A Smaed @9 0 | G Sad a9l
wEE (1 K (P A (scalar) 206 kA = AK | Giewea [fFem @ 788 zm)

5(1) + 8(2)  5(3) + 8(4)
6(1) + 7(2)  6(3) + T(4) ]

Fear @
AB(C) = A(BC) = ABC

% e Fefiar oo SR T erkreia wdsh (@9 e i s Empe)

oG



zam i | W A 9 BT (m x n) T1 G C G S (p x ) T OEE BE (0% p)
=] waaE |

A B C
(mxn) (nxp) (pxq)

G A (4 Ees ForreralEg g e p AR GEITR | SAETS] e S
SplEE G cw g e Wi = e @@ 109 OE G st SE Wil
wiba gl wnsn Afesicg e 2@ |

Twigad 5
#4145

1 ) _
{3:?2; =|: SJ ' (232} ;L? g]“m {233) =[a]l ?j ;j

[ 500) + 1(1) 5(2) + !(5}:|

2 Sy LA

AB(C) 6(0) + 8(1)  6(2) + 8(5)

| 20) + O(1)  2(2) + 0(5)

_é;g []23]
y 4 56

0 4
(2% 3)

(3 x2)

= 8(1) + 52(4)  8(2) + 52(5) 8(3) + 52(6)
| O(1) + 4(4) 0(2) + 4(5)  O(3) + 4(6)

[ 61 77 93
216 276 336

[ 1) + 15@)  1@2) + 15(5) 1(3) + 15(6]:|

e 20 24

Lkt



A (BC)

5 | [mn £y 0@)+ 25 D3+ 26)
e f}‘ r (1) +5(@4) 12+ 55 13+ 56)
o ’ [ R

(3x2)

s@) + 1@21)  5(10) + 127)  5012) + 1(33)
6(8) + 8(21)  6(10) + B2T) 6(I2) + 8(33)
2(8) 4+ 021 2(10) + 027)  2(12) + 0(3)

61 77 93
= 216 276 336
6 20 24

wreqq AB(C) = A(BC)
v 9@
A(B 4+ C) = AB + AC

(B+C)A = BA + CA

Ewigast
A -9 1 2 B i 5 6 [ - g 10
{ZxZ}_ ['.‘- 4]. (2% 2) [T 81s 2x 2) 11 li]
A (B+C) ‘

_[1 '2] 14 16
=13 4] L1820

J [ 1(14) + 2(18) 1(16) + 2{2[1}]
= | 3(14) + 4(18) 3(16) + 4(20)

[ e 5!5]
=1 114 128

LT



[ 2105 &1+ 21 [0 3]

" [l{.‘i]l + 2(7) 1(6) + 1{8‘}] i [ H9) + 2011 11 + EEIE}]
3(5) + 47  3(6) + 4(8) 39) + 4C11)  3(10) + 4(12)

_[19 12] K [31 34]
-~ L43 50 71 78

T 50 55]
= L 114 128

&gy A(B+C) = AB+AC

GBI AN A I @ (B + C)A = BA + CA

5.9 WeW (identity) S{E® S =55 (null) il
2.9.% YrER TEITﬁ.‘JFﬂ 2

weeT WIGH 251 Gl B (square) Y T 1201 o (principal diagonal) ZafEa
| S 3R G 7 Semmei <) affe 1 (= 1, 2, 3 RWIMW) (el 0 A | BT
TGS 01 G TY @ AR AU T | (1 Dlel | 97 Slm e e G i o
94 i =Tl 2 | TR e el w@ies sRkyl 3@

@Wﬁh:[é ?].T3=|itll ? g]

0 o0 1

mmaﬁm%ﬁﬁmlmqﬁmwmﬂwﬁwwmmm
R | (A @R AW x & G () = x(1) = x | G2 7@ @ el 0ifim A a3 &

IA=Al =A . 05%8)

Uk



st SiiaiE (e o1 AarETe: AB = BA | g 7l BE 1 AT Al eerag e wifie
oY uig cAcEca AB = BA

Gatzad

A _Ti &
WA, = [9 .F]

(zlicAz} =[t1: ﬂ [‘]J '?']

e [ (1) +0(9)  1(8) + 0(7)
0(1) + 1(9) - 0(8) + KT

- - [3.4]-4

asn = s el

L [ 1(1) + 8(0) I(ﬂ]+8{l}]
9(1) + 7(0) o + 7(1)

- [§ 31

@ ColE T A @ R TG SRrEE i See wmenE 1 < 3§ e
. werpefia o Afads 2 |

A i B

=(AlB = AB
i g T

waE R A = 1y =
ﬁl.n=ﬂu}2=[n-

wya



e .
0 1

Al:z{lz}jz:[lj. {j}] [Eﬁl 1{1]]

_ [ M1 +0(0) 1{m+um]
Lo+ 10y 00) + 1(1)

@WA:IF[I ”]

ol u
= Lo I]_h

% Frafors aofad SE ek @ 1 @ (Ih)=1, (k= 1, 2.......) | SRS 950 Sreq
1T TesiaE i FMees fea wd a) @Al @ e e g | G2 e v
(I AA = A) 5919 (idempotent) {5 21 231

s.9.2 &y ifEs (null matrix) :

ek WGH G | A1 QiR A S 5 i o con * Het SfeiE A
A | =0 G sl Seitmm 4 1 Wil R sicew wiflrem w@ e s s
e 20T AT | (BT61 0 WG Fele o T8 o-GI (non-square) *7 TiflH Swaw

T o WM Y 21 wigrE 02, 0F Tenfi Rdfa wa we few Tfi 0 G W = el
02 Zerify Fef T aEa |

Stgmd w0 = [" '3’]

2x 2) 0 0
GrweE 0% = [g g [g g] 73 §iE Fefaen
(2x2) (2x2)

0 _[000
forg 0 2 ST T i R 2w ol @R ondl W1 4R ca Ak ® _[ﬂ o

b



——

00077000
11T B LA R s | Bl AEETTI
00 {i] 00 u] | siifrg seTEIReR LA @i et

{2x3) (223

| (O = [

T eiE 02 @efa = Am o | GFRSRE piiad T (ARl A A «fa ffen wren @ralts
fersfar <l Tl |
0 seaia e X MR @ G 6 sreR JEED T e TR OB

B B b g
(m % n) (mxn) (mxn) (mxn) (% 1v)
A0 _ 0
(m=xn) (nxpl {m = p)
0.A =

5 (gxm) (mxn)  (gxn)

=T e Fr «aE @2 FaefE SirEn w6 A
ThrEad S

s {ziz} - {3 Al
oos [} 1408 ]

_[1+U Z24+0
“13+0 440

I

R

e



o9l A+ 0=0+A=A

Trlmae &

{2:-?3)= [j, i 2]

00
A.0 s [i 2 3] B b
(2x3) (3x2) 456l 4 4

5 [ HO) + 2(0) + 3(0)  1(0) + 2(0) + 3(0)
40) + 5(0) + 6(0)  4(0) + 5(0) + 6(0) ]

0 ki

0
(2% 2)

0.A e
(3x2) (2x3)

o oo
= o

R

oy

=



= o(1) + 0(4)  0(2) + 0(5) 0(3) + 0(6)

Togl) + 0@)  02) +0(5)  0(3) + 0(6)
| oLy + 04 02) + 05y  0(3) + 0(6)

i
oo S

i

co o
oo o
e tol]

0
3= 3)

I

A4l B @ ol 4 Matrix <1 9t SEwHR X[ Tl

st %E@e (Transpose) € {4219 (Inverse) R

.0 smprafEe Wifes ¢

1o &R iGH Aﬂﬁﬁﬁw&ﬁwgﬁ“ﬁﬁﬁﬁﬂﬂmﬂﬁﬂhﬁﬂmﬁ@
(Tranpose) TifG® A a1 AT #ihewl TF|

it
A _[raw
W@ 0,5 = (14 s
eTCRGE AT TA|
2 A
aagy = L2 | wfE RS TH A G7 OISR (mx n) 2 9
0 5

A @F EEA 204 (n X m}lwmmﬁmqﬁmﬁnumm
wfoa wiea e T | S i

A A’ 1 2

@x2 @xioy = Ls 1]-
wyefle, 3 UM @ owafe Wil qfba Ses A |

e

[; ﬂ e W | AR



v T1 04
A AR
(x 3) 037
o422
1 04
R D= 0 3 7
4 7 2

SR AT D@ D aF SNSHE oY HIWH 79, D= D" € ah|

D = D" z#1 J1 Ifa sifsneifies wmym Sommaim afowmms 7 D @3 321 Fffors
el i 4mee oin Sene{i Sl e whivefor Semme e 5 e (exact
image) | mimw%wﬁaamwﬁﬂﬁmﬂmmaﬁﬁﬁrﬁwwﬂm
R 9% | D @7 T @ 9 w2 Gl wifiews <ol fie cad ags 77 sifewy
(symmetric) TG | =rew Wil 1, offwm wefie [ = 1)

*PFefe Wit tafiRp ;
(A =A  (5.50)
(A+B) =A+ B (335%)

(AB) = B'A”  {5.53)
Trtzad §

| 5
remma:[ﬁ ?]

[} 4]

R



wma_[‘ 1'] <% B
5 8

_ Fl+9 5+1
(At B [?-1—5 EI+E]

L. [m 6]

- L12 16

10 12
6 16

e PAYE T 9
A+B—[5 S]+[]

wmm+n}'=[

LA —
+ +
——
00 ~J
+ +

[H} 12
6 16

(A + BY

|

Twigad o :

i e A =[| 2]

(2x 2)

]

20 LA
| B



A° 1 :+} = B I 2
B HTT = b =
(2 2) [2 4 “{zxzj [5 El]

A.B ; [1(1}+:3{2) 1{5}+zw}]
(2x2) (2x2) 7 L 3D+ 42 3(5) + 49)

= fai ol
(AB) = [z‘: Sl:]

B 5 ol lad

[ 1(1) + 2(2) 1{3}+2{4}]
(1) + 9(2) 33+ 9(4)

[zg éll] Tz

by Riife Wi e ot e ;

mmmﬁmwmmﬁﬁﬁmwwﬁmﬁﬁ@w@rﬁwf@wm
TR g W8 TS AT | A 97 [Fedle aifs A oE e (defined) &t 95 A
@3 Eht Wifgn @3 A 9w a3 il A

AAT = AJA =T (3.39)

SR W AN TR G (5) A G RS A 1 ST T S M e R
#ﬂiwﬁmmﬂﬂiﬁrﬁaﬁﬂ%mrﬁq‘mw%wﬂmmﬁﬁmﬁmmﬁ%
Yy 2T SN T T S (non-singular) Wi | iy Fedices iy 7 ARPE ST

¥ =7 @FF (singular) WG|

L33



(=)

(@)

- (8)

A A-' s A OigeE A 5 A @ Refie «i A A o Rt i
o M A @ AT i Ree wifgs

i A «F SIEEA (n x n) TH OEE A7 @8 SEEFE (nx n) 20U S SR )
araE wdod ¢ Swaad 4 w4 e T |

Tfi Fridinea wfey e SiEE i [RAESl 23 S (unique) |
wiae @ Bz A O Fodl| ofgE AB=BA =1 |

@I qE W @ O SEet ifhe C v oify Wi 9ee AC = CA =11
AB = 1 @3 awe C fea =f{ad 36

CAB =CK =¢)

Q4R (ACZE 4R TS (4 CA = 1

IB = CI

@wed B = C

wia 9 B e C @38 fsadis i

i AA" =1 28 @3 B @i @3 WiffH are BA = [, 9g@ B = A |
BA =] @2 2fie A ity Geaed <@

(BA)A™ = [A”

WeEl B(AA™ ) = TA-" [ F1eaiel F@RFE |

weat Bl = 1A [ (I8 AA' =1

Hwoaq B= A

fie GFEeiE W A = 138 wigE C = AR 7@ «aa@ Wiffe ans CA'=1
=41

Ah'=A  (v38)

(AB)! = B'A! (b.he)

(A = (A1) (h.5%)
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4l AP (AB) = C, St @l Wiz 1 CAB = [ [ (5.39) (3% |
CABB-'A'= IB'A" (=B'AY)  (4.59)
dlfrs @eie
CABB 'A

= CA(BB A"

= CAIA!

= (AN

= (I

&

1l

(3.34) re AfSgem A C = B'A
WA (AB)” = B'A

(3.5%) @7 =K Tb orewl &= |

H= A A eTl =g G4t o Fede 55 D)

OIEE DA = 1

Y (AA ) =1 "= 1|

2 DA = (AAY’
= (A7) A" [ (3.5 ) @8]

sWlpacta yafms (A7) e Samad FE
DAT(A')Y" = (A")" A'(AY!

el D = (A1)’

qEE (A7) ' = (A1)



fawidre wifim ¢ @lis (3 awie) wiad swfgs wmiyE
G4 ST Al (50E (8 (S.¢) ATeEs wee

A x = i ...... (5.5v) =14 =58 |

Bx3) Bx  (3x)

Wl af A7 @a ey 4E OiEE (5.01) @3 93 A R eided s
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