INDUSTRIAL ENGINEERING &
MANAGEMENT

Prepared by

Firoz Kumar Swain

6th Semester Diploma

Department of Mechanical Engineering



PZ Gt Loestios o~ ’j

TN —— e e o p— g — Page Na.

A

/071 »at 7£nc:,A/p 2o Chamge  Zle Lo caZidh ey

- ,/I4a/ to Waste Oﬂ/— all FHhe vt S Do b0 P dlf

o ‘ Land o Lacadioa
fm\ IR, P

7
_Seloc %%@7_@74%&%
XAQ{J&( Ll node % n dlhe 2 e ‘cg'éaaa;'?

1 1ﬂ\_. N N < ! E
ma( /44)-» /(;Zgr 7“/‘? QN At Al o lsenZaog

i

PESRT NP LR 355 - B 5 U5 4 U P et e A — Y Sy e e S TR S S S St e e S S e vimr =

/ﬂ?—nb%\é

—_— Ny
“H::‘ by ‘A s ]I‘)’)O 2 Pl e P #ﬂ(‘%ﬂ)ﬁ\i
A ¥
MNE@) T . Casr o) ',m'c-éf'ﬁc_i@/\/ b ¢ |
||| R 3 L . / ) \ ‘ Lo i
|\ The t~icting A 7‘0:: s Ll Aok 2z Za_c:aéms_:
| //n ondir »-r‘-nﬂ,b:.cbama/ “he GaAary 71\4 o)z +o 5
;' MMJ chinrg //ﬂ cele'tieg. M_Cﬂa/(l A i
_ dtmard 4("?" / Cor b@%_&_%tﬁdﬂd&%i
- mc.eﬂ 4o %mé(ud? N obeclgiorn g ket !
i e A ) CT & \-1

0,

Scanned with CamScanner

|



—~—=y

e s ...,,,@J,f;,lz((%m»_—eﬂ/m -..@A{_‘E_ / __fnh oY/ /z‘,,_.d ‘zqn B “.',
-’—-m;n—-v—J'f--aCM-iﬁbnazé.._/é el Fie & o ol /

(|
B R T N N I N 2 R .

@f Whetdorr Fo Qlose  Oauns Ko . &
o Pdn Fake MM‘}ZZG!C B o R SIS B A%
2 /

-:-Yr.’ 0

,, | et /%Mh

i
B

(1: | Fro xe‘m'-/-}/ __7"0 nankets . va/v 2

! copected Fo Lonve s oA

ii- 2-‘/.’714& M_d ; ﬂ/)')a/ £ az— _)Ze A O a3 -"’_
| Origamicalie vy WD S O

“ j/ﬂce %Q %A—( P2 T U £ kk"' R 2

{(I Pkl a‘/@/ﬁ&n&? ,,jléa”- , .

—t

™

)

T

Swbbly o] 9-1 5 :%' s teriad N
i ﬂ : ,

- /L . d - el ‘. i at,

|
|
"_"*T—*"‘?‘ e, & /D £ M 4D T2 O Al
| -
¥ vl :
J OJ / #j W A o B2 ) B 2L
| : 0
—m— 02 ) 7 aVo o) F CL7DD > i L

Scanned with CamScanner



-~

. .
- . CAL L Sl F7CF 2 2 C2 77X Y- 2T D (RAZ a2 B € &
74 . &)
&, FLolVa - Vil VLT SN P - A\ 2 < . (X P2 - -l £ D
- L) .
4}!2 A'Aa?'v:_l/ L 0 P [-£ D 7D e - 2 L y

5 Lal)nuﬁ- luo_‘ 2 G gy S Nnlbts ALt -' A bhOot? A
V74

= | low/ Cost ¢ ém/&aatmt_ELQ:?&aAtamca ol
| lalowr /.fal:b/v Aad_z_aj'_&..:.c.kzzze( /m;bnfr oﬂL

‘. ﬁd”. e Yo LN

E 27D

Scanned with CamScanner



=\

,&n n/JJA 7’-;_13

Comale ot o < .?/1 e 'Z’:Pr?f?/ vl

Aama&%v.

ﬁ/Mz/ a ‘u’ wf .@o

+}'I.L ‘f‘b ,,,__‘ i -, ' i " .

®

e
o i

(A -,
| %’JG&?/:&C\M “2'- '"} “ £ rd e

\ 7

Scanned with CamScanner



Z nl Layowt B 7 1/ ’
me i dninfl f&m U |
"E&"}—A}‘%‘Lﬂ—yﬂﬂm—ﬁf—a«z—a)ﬁm—
..Aaaaa?_gmt c'.;,! #a'cz"/‘f:-g's . bl i
“;—ﬁb‘mda‘m’v—%&%ﬂ%‘.#misll _/vaaY?,z___

Hhe e cv'gr oﬂL Leost e truc Foerne Ao Cons Frins |
ad Hlhece ﬁéa CeleFee .

gt Ob I‘IC*E&M
| J-—M

OLJP-EC*I.' vie S : ” 2es L5 -' 2 T EC . ) -L Pt S

Scanned with CamScanner



=

| 8) | PM&&%@ R L 027 =73
|
| @ Com fors :
1 J .
{ ) : e \-',';"
i ¥ “-‘/i ’v"'f r‘ I“u
i . .
: e - Y N ——
@ : P_'Ju'oq oehle ol it orratioy A g0
7
W20 Fobiia st e s I e B S s 0 sl
: e
' P Rt I_ 2 £ '-—. : =) L2 LD 022 I' ‘\:"
| | e
]. Othe»s  z2n Orcler po et Hhe ObZ
|
| _ ‘ 7
} M&. (XA LT 0/ vyl D LL7 3 ‘_'ll -, T ’
| 2llecZoverness . , ; > ol R SN
‘J = n'*-*.-'n,,—':‘l"'-fgrﬂ""fﬁ- \
; £ 2
@ I' P . ..- D/ £ (245 " ] 7 )
R 'l V —
o T TR % SRy
/
.}A.Z 41_ o Rt ] ¢ Lt
277 ‘—7,“ % B '-‘ I ]
e .'Q : 3 i 7 i W — ]

- CRALES A
‘/j' = -t (2 V- ' YN LAY - P
L] . i L \
2 \ LRI
V 4 o L = wif ol P ) D
= f‘ % road, 3
: o it % N ip

ea

E
pons !

Scan'n‘ed with CaScanner




e ’
L Con </ 4 o3 ye) Won 2> L2 f 2 2o
. A’,_, fac ' (L2723 A 2l I fr 11‘ 222 A A AL DLl T
7 /7
. \ . =
4’},’ b -, (P N . - " o NP ) (T loryD S/ — =4
7 ! ; 7 V4
\*_ﬂ%i—ﬁf'
¥ < P 7 e X

eF

Scanned with CamScanner




i

L.
§
I

Type —of . pnacke %zan,% .
: u,b.naa.ss amaé.e.dv'-r)/ , - "})

bez
F 'fgp_g sz&mu/ .P/awl".n.byaw?l..m,,mm

o A e P

| ) Pnoahaﬁw_y:% > Tab_Shop,
ads  brocuc e
L 'y JJ or
3,) SCa/ﬂ O"ﬂ/— r/ﬁfﬂb’uﬂﬂ"ﬁdﬂ’ 'r (A
54
4)l  Bvails s
$)
1 e)
Z)
8)
e T
e
i

Scanned with CamScanner



R R s (,__,J

kJEMC:éLa_nnl_Za)/auZ_ﬁ_&m_cl&sJay owt). .

.e_ca_:mm.zmalga( i's ba +cA /b raa&:ﬁan

: ,Aﬂ—macémf—s-ﬁéayném A i riie Lear2 2‘73’/54_0 yo)
,ﬁm_mw;d_at«_a/:a_bm Haz. .@a__-)%{_,,b YocRSS.
W ,_mcéda;y_,_a(axj&a —edle ane
.,_;Aaazéﬂa.{_@__—ééz_..dé a/b__\azLLbA_.cZ.r_te,.zma/ B

/c /(£ dqu-op/) < .
*Ma@_@aﬁ_ﬁ?_ﬂa&ﬂ?&mﬁ?ﬁ

Hloirr ;lunc‘-/jon-:g.- ' a8

‘ | !Méw‘ng,'mja Lothe’ .
7

| (i s
i | , d"{_v}\/c"’ﬂﬂd&" /Ins}-ec'/lan g"".l‘ff’y i’ﬁz 4/ "3

R A Y e

|
| Recelv/n R
| IR e 2

R
{

@,aﬁnww_kﬁﬂ_z‘?aa%
i / i : ik

af[(-/y:é utsan 1o
oF

Scanned with CamScanner




J

;\/wuef)' of TYob. rmakes.. 'Hu_j'ab Cha
! Mﬁ:hﬂ:v‘ny QRS v e
e

Su/smvl.fal?&__\aadmb A el g
_a_éouz‘....a.‘.é..l.-./umc:!-j Lol 2 helin

=N

— A e

Ra('l(j/'mt' 1(1-1’)/0 AMA_&, e ek A 14 /1.

/4;’ +A‘__m d" (3 & - ' 7 ' [
A U ‘

) ' enncy -

e ¢ LA LA WY " /

Mah _l J"— .b

M . | 9. .\
a[ ﬂ,dds__ﬁ_@(* 5 oW }J-"f_"-"-‘-,*,-{,--,;-, '

o

--f
Pro cess F'La-m.eI "

.....

Scanned with CamScanner



AT S

e U

@ Pﬂoa@cf‘ lavowud (Line lavoes)
s /7 z

Ton  +this +>rbp o ﬂ[ b;vau:(-,. the omachimes ane

’MW&MLM—W czol
_AHAL byo e c 7 3}/_ +tho Va%ﬂj—ﬁb_ramjtjhow

ONne 0N Zmore %yao/uc'fq Larz

0 £l __the .
3 7&& Cele M—s—ﬁamﬁéze_aazzm?gagia{mu#_

| Of&haﬁan
¢ ' Packaogl —’
GO P AN Ny oy ) J D.ﬂ_S‘Iba/-c:A ! |

BemE: - e
@ &m%%d bngurﬁM#A&hﬂl?_am_Lﬂm;

@ Somall  amount o”l- Wortl onm Ar%zis_cz:z@f_g%

Scanned with CamScanner




I
1
|| Ansk: é[.ca(.m.h(azz/ce:?s_.,.._(}m . .-Zz I3 .o

jl__ A‘_Pnadgm@an

D! D{l.f'afz J., 0]7 ’Albl ,' A - -

y bt A7, } L
gj’k (A O MW7) ( (2N onkE I a - 2
'_; o A, o /4 e v - sYrioke

®

-/vbz o) layout, se. ceashys

C'o&n})fo—;za( Wc')LA +

T FAL72 g

¢/
= bas

f

AL & 2 h[}l o

Scanned with C‘amScanner



W

Tonvesstany g . 0 s -8 e >
I / d s - A A
J%a Ck- - >, R LD - W -

T

L »n Veao%a:v)/,_g“?:ﬁmu FL:M : ;I

1 5 (7’ ‘- > by,
— ". (X7 P e, - > . 21 T2 > > 0 —,
i : 4
" AP i i A - A 2E Z oy, A - "‘ Lo A a -~ O
/4
- (b’ 2 o, o W » . & 2 A ot e e o e A W~ s oAl ) G
. / 7 >
.
3 ox —Hu/y QRe o oy oy, ey g o

‘ 2 S - b
| T e
= - (72 = P O e /

D Rows smentrninl/s Fmorerida £ 3%

\ — \ - = A % & 7 Ry :
ol cmii iy 2N o N o K L O Ak ) N

é)_BM?A_M /é arnts Toverito ry

Scanned with CamScannef



i 1
ki Ji - Brow: /JLOMJL _#antilnvm—u “onv
0 ‘ —_— —_— N ————— /
L These baﬂf‘s J”l.ﬁ[tns “+o '/‘):acf J-c /
| KLk a<<2mAb.¢s \..J-A(c/, ane buf?c ascof |
I Qu){'!:alﬂ aA /b.l}? CZO).—}bah/v .5’ G Lily
Wonk ¢» bnoczss Ton Vet tors -
""‘w-'/-._..
| '77:1.5‘9 Mﬂlm"f-/noa Ahe stems 017
'.' 2 bm'ﬁa/f\/ damb/e?’:ea/ ﬂana& 7‘1 ol -/
'l £9. S
| /S?ng,g,s a/: mm,ﬂ‘ Acm,,/
| Eina, - ES m%aw
Thece J?-zﬂbn “+o 4he aa'r-n/L/ 20
- mf.ﬁ T omve~tToyie VR ' o= D, J]
i'- _uu s o - Do ar il a L a7 J
' bﬂﬂ - r7 ] DitA -~ .(, RN Gl " L ol . "‘-"" j
‘ by—ﬂ e8¢, - " IV g ,4-.‘-‘ D) l& ]
| /i y j 1
b > e AR W, o el l
b Toole  Tanveontory !
: N~ —— —
:u_ ! 2L % e rey . |
E‘ : Xbﬁ{"[a.d +QQZ Q. NN ,l‘u,\ﬂ::. ‘- T o IR i\ "
"-.._ ) I s i 4o ‘_l.‘ ; Ly e ‘-A‘ o F 1 5 ¥

Scanned with CamScanner



il e

-Lﬂﬁi&é(a_h%% toxny
e S ey

oy Thes l"ﬂﬁﬁh‘f‘amv e < Cm

- 2l oW W5 ) (>
//

—O—iAIE‘CQmJMD Atoyes

e OAJZF"I'}M (%- L \/IM+OJ‘I’./V Control
T T—————— T N——— -

D | Tossen cune aa&%ic Aul;b/v o/[ braa/ucf-g +o
- CustomenS. arol araoio /.‘f’éo 2 P A

__Lfaﬂ_adr_f‘?éa o hlon Z

74

=
() NN L )L 28 T s i a7 B SR, W A%~ Ly A - " .

‘ =
=l Lz mvmfahgzs_ts_m‘mmm

| (:
E

; 0 bM VL J-[ A 7, GER ‘ ] o pC .n- : 2 2 Voo

"‘*\g) | TO !IAJ))ﬂVI'fJ! »'a A ‘ o, / ‘ \ DAl /l’ Ld'}'}i
~— A _) ’I.(.-;.( (A ' A7) g [ Bl v Dt mida G ™

! 74 . /7 /

v =

Scanned with CamScanner




| Furctions of Towventores
i T v VT e

|

Rl

|

I

-

!

i
| > X £ '( . \

Lg’) ;o 'f’-"_'+- ‘;‘

/ maenr? f.{f:u‘aa/ Sy
2 ¢ 2O /I
“ 1 9’?_172‘. f)L ; '-' o e '-'f e bt L~ . ,"I r— o A "‘
. | //lkg / o . -f l'.'.')\' o . DL L ". ll-" -.
LR St o '

| Lo /%l@ J'ff‘ Sy e, LR Vil 2 T O
|
lv. 7‘0 MZL *A_I (L C. 97202 22 O -
I ¢
| 4)

7
b
Iﬁ
;'l.;

I 4

Scanned with CamScanner



R R,

[
g 22' 272 (D O T * (L7 N L PP P ’114"-'- S rdele 2o (>l -

j"

Scanned with CamScanner




|
7 e ol B i D )
- | lelocHic s DPrmture .
i I , i N
i 2) | Oxcler Cycle | Jhe ime peniod A
i | ' Korecocqve. Onders 24 Ca,
v | Cycle .

1 3)

lead Himt 1. G- A PR OL F1ne

)

i f) i A 7 i b il A & i

i i s s e b i b L S0 o i) il R S ) SR S——

L s il e e g e

g |

: 4) | 5al[z by Stock : Tt 2s olco cad

: e SN U 4

i T vx the myesTorny Zictifo:

L OLZ Lo > / Prralerzia. A e b 2 27

l'p 0/‘0.’7 A”d B 4 I 7 L - 1 (N P 292277

¢ Swwsh  Ordesrs.

i g 5.5 L ’ b SR A g -»"'.'.‘ e, \.ﬂ‘ A

i 5,) L nversTor INnOVEeT J h i ]
g i o Vo702l L S A l
b A0Sl T 02 Y s 2 !
& OVverr ,‘Qs' 4 Fiormes o >4,ea)7 J
e 7 D S e b 13 23 L L R 4] ’ 1
e “he J?.e!b/.p 22/cts 20002 “
| 07 tritinteod  \ithiers dho Crvertnsy - l

RAD L i g wipsitdien: oA o

" Y

Scanned with CamScanner



SRR e

=

2L —&——Oﬂﬂ&ﬂ_ﬂm*f*v X Mi_ﬂz_gaamz‘/#/v of

m‘r’zJua( 0N cterms to be Oxoledred

a?‘ = """‘ : INVOIT A -rt, CAAA X 27

. Rguals Fhe _ecoramic Onder Guanlity.

L ABC A'nalfy.S’z'f;‘

%’A#/y ) pO???S)df - (220 A’ - Sy L adePade. o '+ )

| Weth 4he %

12 Corodic e i .
! 0 . R . 5 |
il '. 4 e L @ma »Pr¥e] NE S~ K 2202 C Fhex 72 - /'a o e %
|
‘. = A A’ - a - Y 2 ‘- 2
7 /
i 3 ¢ 0 . -
- .i A p/ﬂ [ & ) % M & £ 2 2720 22 '/ -_F )
|
|
L | P Y ey ﬂﬂl + ” , L2294 e Y4 0./ ( (710 L e
K 20-25 Y of ﬂz_tg_tal_mﬂhz}z_éy&naLa_zz_thbv-
, ) 7
— ;Mg L : ) SN 7 \* ‘ ’. LXK '.. 2 > ”-
=y 7

—_ | .wm_m&aé_@_zim‘&a_fzanﬁﬁa.

5

‘ ’ . i
o\ B’ Class (temec i These items ane Qentarally
4 | 4 /7

0= IS % af total cFterms G

2epnesern? [o-IS i %ib.e_tﬂ_‘a.L.&,é,kzuﬁb‘ane
- O2X) 71’)(17‘:@ I‘r - - - )o O - e - ‘__ .

Scanned with CamScan'ner



i

B St | : S

RN Wi C/as,s Msx..__.wz,; : Zo- 25
| e :
[Leeites s Pirnhers  2rd  Cors?y '

|
i ——— H l !.]
L only 5=10.2 ﬂJL total txpencldune 0% i

A v o tages ol ARC Arnalysis E
K / _—— = /’—-\,__ “HI
y / i oy CA AR e T (e, f"rn ; ) oy .

. i il ﬁr—«_\_

). This ajpnsach bholhs 7 2 ;
Lelective  Covtnol ano fa SO i

) (ol 2 e Ld \%:g-h‘ Vil .¢’fem' Sl i e s A 3 . 4

2) | Tt 7w curft e ioin Trod s oyl i}

i Lrrm sl Y Bt Gl SO BRI g i 5 h et S

s T A , L
i 7 it y ¢ : 2 ( b i T 3 ; 2 A
gl 7LL£J7nAVJ_J-1 . 25 i RN P G a

3) | ABC amalysis, dhus tnies to focus and o
+A£J Al L g <. L'- { AT:, ok 7] —+4 & £ . . “‘- 4 "_'f’-, 5 ."‘!- _",‘
T . OB e

* contnal Tool.

'Lt'~1ﬁ(:*'.. 0228 it 2 ABC. > i/ —= 5y ] =

e i T { oo "X [ "___,,
S R P e N A N (T 03 R T TR e T A S . SR Pt

g Df--ARie * ama/v:;/s,;.s'w A furdamerstal Tool fo
£ S ol -,@xpﬁc/e;n_o .,Ce/.Lr:zvvzr Cortrol Overr ne.

" -
=

i RS 71yt -vf:ﬂnam'% = neC)se. . Consioledatior ol A

)

i - nele Va-nfv-f‘f;‘sf‘”pb./r g TRV

‘n

2P i - e . A Il s \ e X — ey o 1o i
e - : ANTY, a0 e N R RN B odbs il S A ¥ e p e SR (e

| i

i i 7"l Le dpioiy - c L - . L g 1 r- r 3 Y4 's

£ : — 2) { P 4 25 . o ke f 2.8 A 5 o) e o> f VLY 48 i v 2 [
.

Scanned with CamScanner



Scanned with CamScanner




[ |
| L F?d%f'ﬁhbﬂ%nance =

E | e
____J’_P lant ._mad.'b_téhmu_da%‘;w i R P .

T fw7 a{,ﬁ Vc. 7Llle_5 +Anj_ Qi Néce — = e ‘ .
JHE tmeny . pants _ame P e
' i / qbenniz'zjz Conoletions _7p avoid /L.ba Leec 5

0100
:, - /an_f—’k?é_&zzaLlosgﬂ_s
8 f P/an?L Mac» e mm_%ﬂm P

"'_"\"—M——-\-——-.—"‘\..—-_

i 1) T I e T

It '711&4 Zec.

¢ 2) | | To  emable )b)?oa’uc:?"-b)! Kernvice Qe

Ik | thrnowgd - a

. - %Amn?“

|
|

L)

~ g o SLT

— }l : .

| g) Té mﬂ “- ) = b Vo v, 2 5 y i rs
' | 3 / , 7
1 2 ‘ i ':?.: - / : y 7}»74 ; s =

‘L.q_, 4’) -75 7 .. 2 e ] & y n‘ i,
% CosTs  dnectly attrehutea 0
“',_ Kenvice ey J?Ilba)}? ;

l.__ 5) Tﬂ L DAL DL = ¥ JZE '/ AL &
“o._ .fﬂ /A)’ﬂ 1%4 C*I' /p e 2P . - »

; )

F |
3
|
|
|
|
|
)
1
|
%
i
)
l
i

Scanned with CamScanner



2 TMCI‘IF?L/QM of.

| =g 7

J‘a?.u/afr CntenvaLl.

-i@ Proherr Cleanis
I /

QA K ki

@ Foclurne. anavaJ ann(_/,_[a_n_nz_%e_fa.n_ﬂAL

‘H__Jhmmf/ 07 -

Brpak down Iy

~ _B)?Edkdﬂh/” 21 ac 2 L

ﬂ/rla/ et m\/al i }'7 Cﬂ_\'* o/ A!ﬂx/AtIZQ a/)od/

? /J
A ..P«dw,,%m +)')a‘f"' Aav! Lotlars /A(.ﬂn/ ézzztzl_ﬁzi?;

Jcax_/ 4o Dbf)‘la_‘)"z _Bneak a/aum_maazﬁf.&hw

/_f%bs —Hm 2enmnal - am’vwhzs 2d. -M.L_'zn_a_tém_g__

@3

Scanned with CamScanne‘r



>

__Mz_Ca nde?ror MM_Z?}

'ﬁl( %A.e L W/Bmwt 2.8 _ﬁﬁizaié/étwéﬂ‘:k—fo 2202297 0.4

______ ——u——-——-*‘l
- - T s
= L il . :
I Schedicled Qe 2?7 T a2l £ =2
4 ‘ 2L 0 ) ¥ A 4 g 2ua 22 K .-T"'. _
|i=s | = L - (2 P l," o A4l / »¥ 24 ol .'
7 1 M.Jzi(‘aﬁ'm 2ol 22 he, O
4 X2l S - 'I. A b2  ClaiA .‘
|
_: ] :
4 C) ﬁamnq
- i‘
g I Iai e
I» éam.b 7
= [l ViEwl
I
- ’f
g ! L.ZI)
J
|
o
4
?xz dictive Maintevance
’_VWW_'\{
=t "4> ] £ 1111 & Xica27? 2 - ‘- 4
| —AKianbly L. aANS Phne de'cT/rme ) 20
-~ ‘f ﬁcﬂ -. 3 0, 2D " \'».: I~ 0 . A0
o N 75 .
- S #'}')QQI fFas ldene. [ {PhAoo2ms A
™
" 3
o 2 ICH Jiﬂ‘\ L
b v [l B R pANE R LSS
e i el I»—iaw-

Scanned with CamScanner



e

T L e S
EnIeRence Supincening dlefant ment

D) T2 cyb.eo tior

.,)..ﬁﬁm%onc Rancl LKechong il A e ol Pl 27—
SR T Ty

a To—;cﬁ.&c:‘?aw cS Coancenrnedt.

Lchedule cheolfee ol -/-Azﬁb_{azz‘- [agcé ZLes +o
___M Zhor>r Co naﬁ Yo @ 9-,::/ 4o check tod7
WAoo )?e baz)-;g .

Scanned with CamScanner



L T‘ /b DJL_Lﬂ_'ﬁ'ZLa_uf 7 s ,zkmﬁm dy . bec ‘
l
| |57 bég—rvz" . .
) 2 F: 91/ %‘?aﬂ)&':}g e

| fbnn e&cﬁw_da%mx_am ane alio Hle

| . ;
3) | MM?L 3 ., i P
- ‘\‘ /-Wv—v—.._ —————— W
[ ; :

= 2 ¥ BT a + . "’/i
B o 5 ; g
KL @rocd OFhen Aervie .e =, .L
et 2. yaﬁb’s AV Cerrtrnal r
§ T i - ek .
" ’r a Fm . ~.r ', ” f= ; V o7 ‘/' . L x:
b= Eatpomsast._builel
:‘-_ ot it N ,’_.\\’. ; T Y =
L 0 o Prciesid AP kg Kl P rige. kit A
ot 6)7 " ',‘ A A S - Rs ST V
4 k)'o </Alr—7£/' ‘
u—““——— oo OV bacel. A, B
L__-\é4) i ﬁ A >/ « ¥ b\ e o<ile - i'.‘

i ]‘1 -_,5’_'%&1)7 < ! 1 AN, ; £ K.y N P 1:1
I sy N LR il (a7 i o : d !';_,
!L ; : — - - = e
o (o] M / e =
o il Pa
i - O
- AN et
J{- ’:‘ S LR At L=y Z‘
b @ ’ ;
h‘ g

“ Scanned with CamScanner



o ST

| 3 #‘%‘%M
o 4CesSazy 4o conncet hneakolowns cd o

%27'7 22

ercludes F-rope,

=4 Caddc.
51 OVIJ'ZAQM/
T
,_il (o] Tf'“ oy /A/r - - ) ., - T /’. .é- l,
| : 74
= ’/ AL oY /‘" = 2 2 PR bl 228 7 Z
= v IZL =22 V' E ~"<.' R CEINE A LE 222 3 'Zf/'d. 7
— Jwasseombly ete = 4
i]
C’) :} 'CGZS 7‘)?0@7!10” L ol B R > PO (-5
(I —_— £ ) = k
!‘ : J g 2 : > ..".' 5 = %
L0 T2 _Kfoome Qﬁggzg'ggﬁ'm- S 2rmair T el
{ = = = i A
| d /.’ 2E D7 - TR o 15 )/ < ‘,.—‘_‘."- a 2 o RS A # ‘ W A (72 S
I 77
B | Ne.T2 SO Mg 2.9 Que L L B2 S Tib e
| 2R
\_T 5 /Y] . a0 C L - 2le Py, 22202 D7 ftl.r. = ONS TyeeCcTroX)
! | O/ n/ 20 C B s (223 e P ) > 27
1 , & .
\_%_mﬁ_wa;mmmmc.
= | i ;
i
) S’a/v?pé
e TN
== Macr T2 mnamce ole banl 22 22 /S0 HAE
— a&.'g/baa\iitlla” d.Z A nap 017 bt h Al Lo == L
.

d's -

s umcdich <mxaies

bos/ Z‘/.ﬂﬁ a”l‘ Ib:mdaLc-/v‘a-n _XCJzaIb
/

@)

Scanned with CamScanner



I

|
ISP | S - S

T 9

_The. Ca“cﬂflam__aognf__af(.:#ul_ﬁazz_

i 1714/: :

|
\

 Clexecad Tobs N : _ -

-

M

......

1

cane ol Cmmbo. P RN B Ny PR

b 33 o0 St P i I D s ) D
/ V4 .

9)

/1)

o

1!

i rimeat (o L e T (Rt ; y , .
— 7 A L " ¥, s g z; ',‘
L o U] *. (e S I S TN e s 3 e e el
12.) Pollutior cmad 2vice abateme - '
7 22 Z=n 3\

3
i ~ A (
= = 5 AN AL A = P U o S P S U O v X ¥ R Lt R
X
|- EAST ¥ e B A D Ko e T \ i
b % J 1497 SR VT o kST ] gy N 3 - -~ ;3___.) o

- oy Tt o
P =i
”a ." -
sk L) i Lol ~ =
7:!
\ o y
— e ey
.\.':-’ T T
. ",
| s e ‘-‘ [ Y \ - (0%,
l?—- s ad a y i . ':"‘ & Wi A X Raut ‘c”‘:‘/\
A \ = B
ik & " \ A
— lig L i A Al [ il b G Y | 2 \‘\' [ "‘,e&éf"’\":'\; =
— . 7 -
-
: > )
(R : AR oy O e vghi, 3 L
: , , N
i - \ -
E‘U" [ed? € s Dy Y A LK e LB N LI A o 0
I = -
N hy
4
b Q. syapitefy & Co A AN Cy i : £ 2 ARG TN L_L. :
- T v v ;:r
‘% } - i
n

==l > ,w‘ = Legg.‘_. b e o e fee 7 i i

Scanned with CamScanner



— i —

et

1
e —— 4
.
ot 0 rl 4 - - (2 1 PR / '
=

l

|
‘i I £ 1 N ua j
| Lnspection and Quabity Control =t

Losche e tionn

A4 = PPN YU S L LA
Y L
e § R — = " = C & Ll AL ] ) o St /‘ el ) " %
/A (7 - '- ” (7 =
/ L >, - . (2 2977 D (3 Y LA ! £ )
(/
L
o o0, T2 2 3 2 4 AL — (2.7 ) 2 LA =
'
7 'nc/é.pr-#/ay) TR ,
.
T otben ' 2. X - 70 ¥ 2 £

In; Azc #'

0')') /g ND.1Aacda

as Jéocztf/ 07 a/az:z?zr/

.

=it il
Scanned with CamScanner




|l
|
Sue

5 I L(,'»;J, | S‘}.e_c_y’:tm_‘boalc.es Aune. 'ﬁ'/aaf_'z%t_.)b)zn_afa 3
B il \Wonks Qund c? VWonks _\iethes ng {
£ 4 /'e./ :.1{3 ‘O/Aﬂ)‘)a Lo e - ,J_a/b ,I & s i = 7 i 1
:-, (V) ll 1 c/b,zr’-:lia'y) ﬁ()_(z_f_eﬂ?‘-_c TS otences aﬂ[ Wee ‘]
I 1
i | w
i (\e) | Vi 1
b. 5
| :
b :
= 2) Raovirag _bhroree . ba nallirm g 6. 7 - I ]
i b) Fx;a[ zns/&.cr s L . At h R : J
7 C) kL/Y - ’,Lbé-nf c"':i-ir/l);r'%f-an . ]
3 & s s -Jea‘;\/'/-o})."a:ﬁ"{‘.ﬁg'ﬁ@?‘ Sy i O S ’
~ vV ~—/~—~—— ‘ J

L The  Zws<) l
fo j/,m.n ]
£ Jam /, 3 J
| / |
R OA.! »a ta hS_QB_Ja(a.thQ — J
- f') T/us /)L/bg zr’&ch (rng 220>, }
I-a.- J?".S' A De fn 2.0 he An '
J / /

“ neady. ! !

S SIINE_Ll A Sl R e i e b e O il ik

“ -'S"'-c'anned with CamScanner



S PSS S F— K

fL:m' : y

,‘l'l
\| ’t i

ol €8  dImene j/}j ArB s X onl Ao e ) il ikl
1 /

B She \lonk meoo! amat. be +J-)a”,glbn_nf'¢a/ o a

___,-.EJJLMLMMQJ_,&QQ ;
| 3

i Sle 'XAabwﬂl./aaDz.”
A

|
| v
| ‘
‘ a A F/‘X . ‘ 2V~ 5 " - 2. oy, R o . - & ’/ . .’
| . ;
1 ‘ 4ok _has é.zaz__.:a_za}L_kizaZ
‘ J
|
3 D4 2 >
(Xl i, (2 > e
L 1 o Ke - PacnT enchec tior
" / o
. (2] l/4~ k' s Y, : W LA AT AGE O g 2.0 4-— 7‘ ‘aV 7N

i i 'TLA-L bnﬂ&lr‘%) .JZ ’ ‘I‘\ LA 7D DD - ) ' (2 DL A '
7 X |

oxr ¢t

Scanned with CamScanner



L —

F_CTQQDZ ecmsheoction. .

M ]"":V-v—.——' | — —'l

|
s i 0 [iLie /—;ha[ dn.n/i‘-:b%;'am OHL tho Ibnoa/lléﬂ"' o)
G}ucL ctes bk . Z. 9
77
|
i a Man/v Aostyuctive z'—h.%é.zc F109n an :
A8 J 7o < tiv : i : =
L Prethods  _Auc b QS iprts =
3 5 J_lgy
[ /L"‘n y 2 ) > £ ."“ .
& (€] Eival irmshection ‘c's 2 c
i, @on/ e vein &
- ! h e gy A Lk 0 b K o N r!“ LY RES
o -35 Ihslmcﬁnn o/. TnCor2cv0 Sraus ?na'/'l)zca/c
';.— WESY Y - S Forial i A :

. (Sray / Vi J 7 ! . \ [
F £ et vas 5 i v §
< i b - % e ) Al 7 7 Y, Tl S

js—— ./_f’b.e aie-bfr"a.-f-ﬁnngr \aha( arne /14 \  ‘ ‘ 7/ ‘.::'"
- 7 a.///)-ziﬂa '75_775-@ oL \"‘ﬁ"~ S ¢ B Coginrie O :E_Lf
! T o, oude A
A7) G Va&/‘aw'/' 2. Nendos's' guobty ariol-'cbilty 71
L Supply zccohtable B o -

LL'~—-~—_' A i ot w\/ W Ao TRl N o « ¥l pedecy ™ o J*:_
:“F 2 N 3. YA PN v A e AN ff'

‘(L . ,‘
! i

Scanned with CamScanner




1 —

Loa pr

7 Cee 88 JIrsheo tia28
-_\'—\'—\.———\

;{_,,Az_-_%p_p ZiVe ¢35 hrn eSS  casshectionm ol smemates
. / ’ ‘

© D.Q/z,m SEn Shpt dhe e he

P;ML%&JM::,{LM_’
€S 220Y badly alle ctedd.
N //

___‘- [ bZZQCZ SS ¢ns A.zﬂ'tlz‘an 22may.  Chec k.
—_————————— —_——— ,4—\’____\’_‘——_
i | “’H.
- a) A IH'J?S-{ Ilh/ A . . 4 > S > & .
«f V V/j / /)

— 2 A‘L" ﬁ/A » 02T (A AADDEUe S Dl-be)lai‘.'anl

— c?lbha#:'am
C) A La?ﬂ" A ¥ 5 ' QLS e ' 2 A
I [ ) ‘ 7
‘OJAﬂhaﬁM‘: ) - ‘,v‘z‘ ¢ N "\," ik
; - a\ .Jl y O ) ] __7 s i
6{ ) /4 ,tgarp'l" aﬂl'fl)'r / ¢ ¥
ﬁ!b&_z:aiﬂrs

Scanned with CamScanner



H-@L.-fﬂllii -Azfm.z _-Aab.,Lassme?’Jzzﬂ"/”'n S88em }

|
|
! .,C) A ]‘,M??t < : et (S | Aivimng. KT ;'OJ'Z

7&3 Ib/az’-iy @rol ]Aar"n%/'?')?/

Tonchection of F;w'cAza/ (nood§

7 T

¥ |
|

Aoy bm-}-}-.no?é, &ns/Ae_c#aw ol /, isheo 2rd firmal

N/ /bﬂ)‘(?n.il" cte 7'-0 be 7 \‘

T
: a&icflagﬁcAgaL+o the Custeornons, .-S-o.)A;m/Am A |

é’?.S'/A.ec‘ﬁ:nﬁ— o/ A;'a—u‘_r/,”'..ag ST S POIT7—

VIR, poory

s v ‘/‘0- rAmv A bb o o

ClusStore . -

a)  \dewpal Zeo asCcentacr alhearance arnd o

b) Funcdional +o trsurne that +he -

P 5 .»s/bzczzég atior. -

A L A y 4

| Qua&‘/}/ Lontnol

cQuality: Tt i a selative demm b

Co l/ﬂr.-'ﬁ-_n'an _O.L fM'*’UJ?LS arl

ﬂ_L— 2 b’?ﬂ iy (A olir ¥, y ¥
/] /

Fav € ey -.‘1'.a_bé’b“+>/‘ fﬂ mlﬂf_ _<". Il' et P & v
v ‘J ‘

T e, e 2Aed Le 0f The proa

/

_ﬂ”d P2 L 2 J."” _l 227 >

Patsatt O ff XLy

” —
i
B »
i —-
\ %, | . ="
: ] ] =
e . ot -
R enee e D . - -
« 4 i
4 3

Scanned with CamScanner

FERSEP



e

r’a"—"——._'.h_ NESAL v S 4 LI 4 ’L ," » » ¥ >
[ T

Wnﬂ/_ Quab'#y

"—\——-\,——.A.—

-“‘—‘@—Eﬂ-ﬂfﬂ-h_h!/)‘anﬂ 179
p—

Featurnes @ ) KRelinhilty
/

) Combonrmance @

p—

Duria bility @ Senviceahe
/ S

4@ Aesthotice.

Cont2rol .

— [ i ¥ YRR oy O A

Caontxnol-cs a S‘.,vsi.z’-f

~fBIT P a NI NG

LY O - -,
J
a2 ’6Ll‘mml'nan. Tt Auge W 2Y 20 % #, PSP 20 L
) 47 )
; .’ =& IO = 24 L Lemg oW . I A (f » 25 2 5' SpHe A ,
J/yl}xla:uzs +11.L B! Bl o VY AT oﬂL /bao}z g Aa %o (2 O a A
|
| ALonnective action.
i NE Ve
Quallty Cont2ol
"—_\fﬁﬂ/"\f—v—v—\__—.
L:r ST Fiiny o % g i y
\ - X
A .’ N TP g Yo I LR ) LT 4TI 77 >3 2> -
1 4 \
i (L2 (L ) C/ SFrLLL ), o & - ALl ” l, -

Ktavddand- oxn- 220

o) ~2ackh /bnadacf‘ s @as fb.pn tho g _:,.“ =

VA0

Contral.

FEL Py Ca&a(__d_fa_ﬁ's_ﬁ_'ca.l_%m.&‘!‘y
#,' ) A s , . 2
rd

Scanned with CamScanner



s e

[l ana Qe 2ng

EMoney (@) Matenials

Jd

@ & e!o/b/,& ( MAAQ @ Masket

Money
—

) .
d?nA vk f2Zc o (1 L 21272 g Ty

Mos / £ % 048
a. b:m&y'f‘ (S the 222002y .:-rn/alv.pa( 222 -ﬂ.j briodses

g L}Sj_% T—y, ! , y: brnese27  pla L Lent

8 0 _Lp A%—Liwﬂﬂ_m%: 12U R2E.

4o .»;z'o'-;-\/gg-f— o Lol » 2 1zl

;Aj‘)f)n/le_-fg". 4 aiie ey s LS i Ty .

Maifﬁ.}u_‘n-fsi .

Jo  prooluce - a

z Vol V.F;e/ h: b.)?aa/u/ 1‘7 S o B

. -
of gLy 2.2 20 A
/4

Ae oﬂ[ A;A aMA#v

-Mam > 97'7'

(s B Y Ay b : !
1 AL S | o Ly WS )

Quaéllfy Cortnol

2 V2 2
r Ahnald‘\ AN L - LU BRBoN /}I e
I solrvalrUe )iy ol /0. CJ - v ho
[/ 7 /
On1ad » ation 27 272 L T AL (A & z

Scanned with CarﬁScanner



| N PCOIL/Z oxr _Ma»
E T T e —
:’ ’ .

LB .H’.Jl #, E D/ o - e - () 2 3 QX)) LG -4 ""-
2 &7 74
| e " i < L0 ) -l 270 -,'o - (L2 & . e =

R Lrkoence s ‘J%JAD_Z!AS?&&M_QMM

R Marr ke +
S S ——

(lariik € ;'l DT al LA 7 ‘-.‘b-‘-' HgePr P ','.

: = v - = - £ - / /

| ok +he b moduct ic oampha ol Ao e g7 2>

N . \t
20 LX) QN MO -, -

F= ' é‘ﬂljlw."“s S5 g[&znmaLa_n_mmk_ei

| } Q'['a'l'fofj ea_[ Q_I{géf?ﬁ szizal /SQ C)

Ruality O
-~ ” 1 ” g5 ‘4 > Re¥ ol X7 ) T 17 > b b -
i
5 5 3 / )
el i (5 a7 /4 - 2 i o 3 50 35 O 2 ~ 1 Q 2 29~
| // =
= PharrTa Pof 7P € # )/ d~, o Ve L b Y Ol
'n 5 J Z 7)
1 4 ‘
. ] 5. A n: AR T AN < 5
I %
7 .
. '
o || T3 e reseof To dlescribe the Kot of _Shatich
| //
1 - - ~ "
— | 2 7 /) CJ 3 ™ )7 D 273 o>y D I?OLL .S D M
— s 0
i . i s \ ¥ \
i =l | LR PP Ay i S A g LT o N e Ty Nenad 3y
| . 4 ‘
I .
—— a5 Al  Hhe Fools e% CRC oarne A.zﬁéﬁ:/ £22
1 v
£ | 7, A i A )
== | T~ Oz et ATt 22 T hLl. , LA le Ty OfL . PRAg 7 (221
e \; /
i 3 : N et T '
— K PN PR e P g ety 28 ;
4
4
B '\
—== y Y P L/ v - z L L
f
= e . e
I 1
—_ < = & ; g N -
- = —~ =1
-‘ : p ; 3 r'\’ y \' = L
= pe ,\ PR i oy Y B R O e R B N R

Scanned with CamScanner



| Ao
. e |
—_— i
| (ategosnes of SQC J
Catepumes o) SA0 -
I | | sl 2 B
il D Statistical Process Control (SPC _ m\]
i 2) Descrnihtive Statistics |
b 2) Aec.e.b-fancg Saméé? ' 2 %
_ Statistical  Process  Control (SPC) J
i he ana/.eh/vz'na Corrce f o Stazistical process J
B Cortnol 2'< Aa< 0 27 O ha T S 02 0f \ha __l
i s /)alllé_e”/bqa 7’?)(:/4\/ Weth  whal /)aAA.eb -
g ',b):iz"vx_b?c__c-éy e - -
q oll We Ffake: a- e hetdiol ~ _hoy
g x"/"\ltha\ AV ‘;r.' 01> 402 T2 22 ~Dpuerlof 23
E. —We Fhe tho - pRnoceSS el ha ,.4 br
E ealcila?e - ool | Liva?s. 5
kL 29922 St ne 224 : fhe QL7 P
& Py Thear WNie olle HaTa ;..,
ks Ete ormpane the olata 2o 4
E / St T sl 7ty
I-- R -7_1-;2990 ."7'«: »fv A ‘ Ry, 35T
L—E \,qﬂ:iﬁéz__ﬂ_é Control Le'sn?S |

Scanned with CamScanner



= |

wwg

1 £ T e A AT gl |
1 1) Cown?sn) Oharte 2) Hictogrname 3) Ru» ‘
f% g |
| Cchasmte %) Parots Clhants E) Flow Diagrar }
| =
TI; Q)  Cawse Qba/ ks E,-é,(.gct : .Qz% @2G2n8 [

2 S, '/‘Ma;zzm

N Y sy il St N R i
Contrnal Chants
NN~ ——

pnm?“baj Chasts e

L our2Ce O”A Ve >z W

%am+nh,.-ﬂan+5anl a:aa/ 2w d nove o

/b_ﬂh AHJ:;M 2> "- " .' /< “;‘; : .2“- ‘._‘. - K Ftr X '. - - ' =

Ziorr  wol cte _Lowdce.

: A e v s A o ‘ .
, 1573 - y ? A oﬂl Coztrnal Chaxrns
Ihe  Comtol  Char L o i G i )

q +n‘//;.ﬁ .JAM NG T2 D202 ‘,i F4 &

|

Scanned with CamScanner




el Vasvables = 12,-7_:_&./2 mmealune.
B I ---K%_Dimd.e:z_ o Nolume , Tiw i
4 g Tl penatune. etc. :
E :/ "
A e { At Puteec —s 7;,,‘7;/4'_2 we Cou»y
¥ <
_ i :
l,‘! —ex' A/ AL D 0 77 DL 77 22721 gF ' = } 2D
o I 7 7
- \I Nﬂ DL O ! / (7 D2 ) . o B -
;_ “ ol o[pﬂ[tr‘)’“e 2le.
3 Cont=ol Glmzztﬁ_fazz_fahia_ﬁjef
T N~ T Y Y ——
e ° ,}cﬂ X-A— iv‘.-‘. / g 7 -, a ' .4. (274 72
» 8 e Theo D 7 ’b 2 ;A:-mcpgs -
- 2 Wd ’UQZ ‘f“">/ﬁ';' .'.‘- 7 E 7- 2 77 cu—f {2 ‘~‘ 22, ; ¢ & :
E 07t YVasiah lity ol ~+/-5%£zmcz s¢.
4 &t o i
A/ﬂ e ) Cal &,
YT ~———
X el < ,A_:, ) .‘r, N £z A AR /
IA ~. Z ” 11 77 1 .‘
" /
L bas Takern dhnee Caxml
- = £ - 2 L a = i =
(& .Q#ﬂh (A 7203 (A 2 . ' 7. ()
; titne ,
. /J D-? rxl',f" v £ [ oA '4 LT
L Coamntnal char ¢ 7
i v d-5 - -’ - B i"'.' y2 h €

0[‘51):0 -}jn” N

Scanned With CamScann

er



| |
,AL—Tﬁo‘!‘—C‘PJ’VQ’L}ﬂ”{‘ ) 5°. 9 / /5. 9 l
| |
|

(lx- honYCG=)NElPE S 2SN 5. 9350 ] sy

|| P S

. - |
A (‘ ’ — | [z o8 S0l Tl

— - ?‘-‘ Q' N 7

23 s (FadX\-—azdis = O 4 = \fevration
S e \ o £S5 mmn Lt
{ . |
l.l . (‘l 7 v, { ’.‘_ 2 y - s \
i 3 oh ot P 8
| W = (%
A

! ——
|
|
|

\
Standand oeyviatior
\§ OJ- +he process J \/ M

—
' (37,440778 Moot oj Purhber o/{.

L Obsexnvations )

|

| & v A ﬁ

—_— — :J

Scanned with CamScanner




TR __.___fe_n_m”__&‘:mz__-._@ﬂ___ 0w A4 08
‘ T RNy
. e |

L=t il \

1 j‘(‘“ =, W5 BIE v \;5. 975 4+ 1529 .. - /5,95
\. e \3 B . s . 1
| AR A ,
> M
\ Yk _ \ i \
> \ = \ | -
L UC[X =¥ '.X"'h Z.@fi.= 15.92 + 3/0'2 =
, L%
g ey e g0y NGRS B Vot ctl B VP Yo ks '
i IO oo Era= 2 /%% ). ol
| ‘ ‘ \x"’, - - =4
E X RN a-ﬂOM %J?f)_/_ :(-,Aan‘* fo "", ze (K

PR T DT A o N A g A T

g E = OB D RS ok e =
— U' 2 3_3_
= %3 e A N
£ el o
~ A .,"_"J’UC’ZR = D? R = -c2:08-/0.233) = 0.52
‘ D 0
i LCle = DR = Dol0233)- o
- ' o i .-F_
L L5 €5 on ) F
o ke vy a2 d

Scanned with CamScanner



/DC'/)a?z?'L:S_V__ " —)]

- . L4 -
| :’ - 2 0 hH 2 D WW/P N 2.5 D4 0 27 (XX Par» T »1nar
! ,
B ) ;

Contnal Chants fon Vanciahles. A Control Chant

] T! D Tb discoves +he Qvenag 2 bz::‘bazzfian ci%
— defective axficles. Submitted for imefaciien

E i over a lAl’?f'or/ apl Hime

2N Sl Sbswire Ha the 2 ttemtiorm o0l Fhe
- o i

2na h?imﬂﬁ—ﬁzy_%‘z;%
Wvﬂ

20 T, HFQQWMWMHL

0l baol Quality.
/ / /

) S g ﬂfluﬂ—-a—éﬁzzz#é_'?_me\
o) lange [lots o)
v 7 /4

buh Chastal axndticles . |

_@

Scanned with CamScanner



T S —— - =

-

R
— il
- :._,"
N
h
=
e
.

Scanned with CamScanner



- | ]SJCO?‘+¢M)>077"IY Qaaa"f?; _/;tam;emmr Conacpﬂl
Total Qual f)f Mana‘?emeh*{ 7TamM ,jJ
—

—

27 [(Jrnoar»SaTlio?n ToeeThers 5 A - 5 |
/ 7 ~ 2 . ‘
/,T ; . — Sl Q27222 ! £24 /7 |
L DO 1 » 7 g , £ DY 790 ) . I
| m—{ // 7 |
| i (710 /' - $ Cd A <. L 0 o o Wi e l
. . J
/""—l r— //( e prrrchasing - Wonke 210 u he 2t v S0 !
,‘______‘_ have +n be tairned +o /fo/v-a +he  broble ‘27 brodic |
o :b)m ress Vauations . i
| \
| |
__,-'—'—'—_"—“ii ‘r
Q| ~ Wil 227 D.E£ S22 7 &, 3 PRoCE FRAY I~ - > ,/- 2 ;
| the change (2 ernvimenmenT dhal Will ernsuxl |
:L +}5d7L 7"})& Co a- »? ¢ ".t ” l’. rNE”
|
| comtnuow s__c_zn]bzzo_mzz:LZ‘(Tcrl " TeT can be
achieve by olimi nation o] Wacte, Ireduction oﬂi
Va woationse o ma crmrmova Aoz
|
| i
'1 Si)( 63 (@] TQM |
T N |
&) . Commmitllrmerl 25) o dlu JHusee - k) Coantral ;
ol - |

)  Conti maus_ib’éannmzzzl"_‘——w—caa;bﬂ'a +ia2 |
\—LAL)__Q&S_ﬁM Facus i

Rl
e e )
o ST
Pl

2)
S

. —ad
Scanned with CamScanner




3) P:m/.m +ing. Vazia b:b*/ 18 the J(zy mr
: . _hi gaa Lty . , {
Heg) . Qua L f')f }aa/uzaﬁa_max:'?}%,

| Fows ’

B L Corrmtrrr el azld_ﬂga_&m%
- lm)ﬁ&a vement. ) 3

-"—V‘..——s

| —T—L +A /4 ch'f bL .TTQM
h nee g 3

QL +» - T ool -+ i
I Cowun ; . cols, ¢¢A1u_zuzg arot inmq
: 2 4h

{——t-

Ll iitsesfuiieling e PN

anmm;ﬁ‘?_md_%

broblesns .

! I ' 1

2) Cust 22t o) :, s Egl. : i

a dmm;g %nzzcg arnd Central
Concesnn’ y

3') CRIJDJ?.L oty g}narr_¢d M,a &l S L ArA b‘&.iég e

Lxpresseal by leaolexs , +hat

W-

Scanned with CamScanner



1) Select a +Awﬂas75_ﬁlﬁbmgz,j~__s:¥_{ﬁzm

2) Aha/};je +he ’b:mc.o-n'# Situatian

!

4) Cetl Oowntedt 2measanes. 2770 wr071ionm.

—

5) Detenomine +the z{é’i.zmlim_%ﬁg_aam

L2 S NES .

G) USe _Ltamnclaxnd D/LQ yzatizg 7b:m Ceolucres

2) - Pla» ﬂfnn Z}Lnﬂ'w:nﬁ ac+tion

1.30 9000 v I

-

1SN0 9000 S a _Aewes Q/{ KLtanrnolarncls ., dzu[eﬁmznr_,
and IbuA&‘_cgz/ A/V 4he T So +that Q&:ﬁ'ne, estahlcl

Ly< 1t forr maﬁuﬂéo tustirng anod _Kexwvice |
n
Erdlus 1322 8. :

Objectivec -

o, To ﬂ[n ciltate - i ftﬁﬁb*;'amAMﬁﬂaak 1
ond KexpiceS, |
SRR L ) I 2

gualty < a Cn_clf' o lfectie \Las).
/4 / /, a

P_ﬂao-nﬂ*im Ty

LS, »
v 9 -\-"“;__ e A Y TS i_,,_,,_,,?,‘ NOWEET SN |

- Gy -y

ok

Scanned with CamScanner



| . i

f o~ 7 7 )

bt BN
- - ..
— 1 S0 Astands Iz:i'z)‘rwa_ba »mal 0?4%/
' “ forr  Ctamolazrdizatior. T2 toa -
4 Q47 2 (heneva WL.&M@%/

|z afzzzafjaﬂ__%_:na_ﬁmal

4 |43  Countries N
‘: o —-_—-k—___‘k'
1l ‘\-—‘—1'—"
I 80 9000 Segxzies "

/—WW

—_— | .

T80 Q002 —> Maw irna  <tamddands.

L3S0 9000 —> QMLMM_MA%MW

| TS0 9001 =>  Suphliens
| T g0 Q002 —> Tect Lbowrtec

TS0 9004 —> Systermc anol Elexments

LSO 4000

T NeS—

1 S0 14 ppn e

78 la-ﬁ-);/a 1o _envizzornierial man?&MLA?ﬁ:j‘ 2

The ntenrnational ﬂ’?ﬂwﬁﬂfzr_‘ﬁizna&zﬁmp
/oaaf / 2o ﬁ “be d/.éVe_/ o

pment of the i>atemnadionalt
g

Ltandand for o NnyInonrnental 2 ara gl rment

—

-)(}vc-fzzz:_i.e_z:izs (TS0 14000) . .

_7_-_30 14 0po fJﬂalc with _a ﬂahﬁa_hf_k_iy_{ﬁm#’_z_/\

Scanned with CamScanner



-

3) Txmtegnating 222\,
g 4 > e LX) - - Q2% - & LA .'l -
0, g ‘
I’ A LN ll
t— 1 . :
(ia ‘
—— R O L Voo ¥t nfl ) |
) Tomc :
i 7 - i ril LS o B2V - > 1L Qg 22

\ - ~ L= " & '
A e & Ay b b Qe S o =k N, ! Y L'\ S i \ N

Scanned with CamScanner



N

Just- én- Time (1) o/ ’3

Pege Mo,

|
i — ———
L Just - in- '{vm.a_(:n:r)_ ISec A /pjéd)e Laaﬁ;@

b«’?m: eS.S‘,zZ g dx&ﬁm_an_whc%
+h>zoi

/1, _-tAL_/{)g_c_fl_m _Mm%

,IusLa.g_ﬁL-.zy_azzLMa/
e

Dbjf‘c eHyves T

\4

() Prioduce an//v +h¢_/gzmgé4cf_g_ﬁz_cgﬂ‘a%

%) Prooluce b)ma/uﬁ?‘_s" an/v at Fhe >rate ’1%

Custormerr wa»ts +1a£m

—-—_—_-_*—

]

%) Prioduce  swith - benfect gualty.
==y 3 7

()
=

+be Cug tomedr Wan?s.

V) Produce widh o \pcte oﬂL /aéa%_mma[_l

e _0734.;5‘»«;/”‘7: :

el =
B de o~ TSI owio o) R
4_._-___'_/}

) Reﬂﬁﬂﬂaﬂ—ﬂf—b&&m_éd%aﬁ,_éw_éw

and ne neascol _ability #0 nemarin Competitivt—]

-}Amf;gb Custore>r Aacuq arof dgé‘ze.zu'?,/‘
254

AHAML—%I#MLC%_AL&_?‘A_M

(n Tenms % Cost  Sexnvice anof Qmé-éx SRRy

/é’

2) Theme iS-2 mgctive  Dedielion i vionk iv—"|

bnnrwmmmww}
i
— /

-

Scanned with CamScanner



=
(_pe 1 e

I | i oo

E— — —_——

| — iy__—ii S LSS '
W:E 3) Stnoan g_awa_{_mazthaeﬁbble.m;jkﬁ?ﬂla_ﬁmﬁ_ !
g4— |

4 /,,‘_LJ__JML}J:LAM }}a.l/!.h.;‘,-“__ 2a% 34 §: -
|

f
Cﬁﬁ)f, H?AAr_,P.na ts,  reduction ixn lead time to
b I  CustomaexnsS an ol daa/b,mav,za/_ﬂCasfpmez_ﬁ‘aﬁsﬁcJ‘iane .

—w/""f_f_—f—_
|
-—v"’"_frjf o
| _JJ_Izn%MQLMOJJAU};q,_)leaﬁ.mx_&J‘;MM
H{__P__J_: ,Emrj:/a_%.ezs
3 G) less » Vﬂ'n'f?.‘)h/)( nﬂ/_ rrawr maternals.
I
‘;{J Trmereased ///zjbz'é'#/r,. Jowerr Casts axrdd
[ highen b ocluctirety.
I 74 4 4
[|
g -
r' 3) TmfAJ?aV.za/ G‘Luab'-}/v.
I
|
|
; $ il 3N
— T; .
= | Bix Cama is a’' odis cib//nLa/_/_daja_-__dzsz_a_’L_
l J /
S | ond mz%An/WnuA;mLha_ﬁ?_d%cﬁ—(-m’
= 1 +omLﬁL_ﬁgnJan¢_ﬁmm_bLtMﬂ_'&LMLah~

| amd 1he weanesT Q,Lar'r;yb'ca-ﬁan: Zim@_()a_a.n%jbm_.

thotis [ norn m::null.ari-uninq +o T rnamSactiornal .

——

=== aArd. ﬂ/.:nam /Bnaf/az:?" 40 Sexnice.

o Six gj’ﬁﬂ—“ ﬂk&—fﬂ—lzn/&mmibl_}mu |
Ibnacm_mw
the aau.z;a/...akfla #s . |

&

Scanned with CamScanner



A\

S TN o o

Mt )L\

,
-

)

|

Scanned with CamScanr



ectives
N ———

Dbj

e y

ofSix Sigma

Q_w.s{ncss TMJAJ?G vewmenl

T N

Six QF}M_M&AMHGMMMzSS

> ol
/

_ + 2
__ci%b:ts_}bjw-n ) an;/ ;ivzm PuUInben apl—

]b.na A< .

|
|

@ ﬁea/ac“f'ian QB‘L Delects o1 variuabil'ty

| "'_\f-—v—‘._—“ — ﬂ p— — /,__-
T 14 > D - - =127 ~ . 1 = %
; +A_[ PLdL v e T > (AL ” % = 720 (2.7 ) 71
| J J |
] J'?l AJ’?G % De 4 1 27 & o = 2 2 7T 2
! J/ |
CusStomedr Ko -h‘s'llae “4ia» levels. |
|
| (3) Reoluce Losts |
i V
AQ’J”(’ZJ f'ag+ OL 'I. . - /| >3 7 7] - P
[ !
é‘” AMA“"S‘- A [’a re ) DEd & ' - . ) - . 1 &J ‘ 2 L
7Y . 7
|- ’}r::nihcilbbq _has  Fo Look 4o e duc 0 o > >
| —— /l:}“ /e /bac.{';'[dz \ \zeFhoz? m&%ﬁn&};_
| HEES (2) Tomhnove Cycle Time |
=/ f—r—/ e, 5 /
A-n}/ e duction in  the armoun 0/ Yio e ~ ’
T +a lbmaa’u(’.ﬁ o Ibhﬂdﬂc 1— a3t /A.’ .l/—' * .k £ > ; <
F— (7 1 7 - F I Yk =0 - 7 -y o7 3 AN (2 DK
1 and 2maint@rnarce (CoStS. .
e o <. § 2ol =\ .
I | &
| S

Scanned with CamScanner



b —

= §J

: m Incsease Customest Latis /-nc tiowm 4

| e = <l TR e _\‘\\
i ]
1 Customesrc Sati

Auce. (L _>zecolution n/—- all Six C’} 7;—,4\

| OA:zz-}n/eq Rut Custormed> S’a-hs/acjvom

| ')-naq-l— .czn/&aa_tamj‘ oﬁjzam%%

Lﬂaoo mranu lac tusing

W_V_./ C

Lan mensfactuning isa_omethocelogy dhat fucuces
| - _

O w2229 \A/affLJaaa&bm_’Zzza_zzé(/laﬂ fﬂ)rf)oa

g
X}chzmg Wik le A;m@nzw&#_m‘mg“

' rbﬁ_an,ac 1"7'1/4'1'—% g

i ear Irmar

e

lb)?;"hrifbll s whick ﬂ/ﬂ c S 022 Corrbirnewoucd

e

L 4’9;—,:( Arove sment.

1 T ,5222:‘#,!_-: nj; o e, 5t .

Lo | hédd&d;ﬁaums,_ﬁﬁdumél_%ﬁgﬁ?_&ﬂ‘f/
£ I arao /'onrbnavza( /bnaa/uav" aaa&'-}/v,

. F;'J{E. AJ?I.”Q-IDLL%&AMQE%&@?/
] | 10 1‘4{1”1#?/}/ Valbce [/J'mm the w
5 | : :

- 2) ¢_f£z__mh¢_<taam . —
il 5) PWMWM
N 4

Scanned with CamScanner



PERT A C PHM ey
|

Page MNa,

/,,f_AZz_tgazxk_czé' 22 222 LA
‘f T ¢ dhe OhaéA ‘cal mpémoq‘amvla_ﬁazg_a Zg_gf_ca//v

//‘_@g/_é mﬁa[é«_ﬁo_nzmcﬂa/ XVIow'S Q)qn/ 0l ¢

h%ﬁnﬁfﬂnﬁ?@ RCFivitieS anod & 2vents ol a lgygbgc?"

Betie# v
e

An (2(’3‘-;"\/{7‘\/ ¢S o bAyc;‘ranZ/\/ c'olenv’-:y/-/'c‘:zb/e
I:;a)-zt oi- _sz b;m;ecf leshich Oor K202 2492

Loopes 62'170/ ZZJaunczg’ F—ar}, activity has a ’/._, b
Lttt ond L. T2 /2 ﬁalébzsz:nfea/ b/v a»
27270\

/) C/';r@

(2 ie
e = e
S A is the hredetsscor of B. C anol D axe +he
= \.[ Aucect S8 071 0/- A. /") @»ol f'D arxe c/amm/\/ L\enT
|

E’ /¢ the damm‘}/ 2ctive 7"\/

!{ Fventl
s |
An oventl- Ju/))ucﬂpﬁ'.'s' +/ap_¢gia_zzt_&nnlena/ mé
- a2 active?y. T N2 Ge'2222.229 QN ol _pod o 5

Y,
& 74

e an act: W»ﬂ

A7

Tadl Head ) £
= pAZ 2] ‘ = = ¥ B~
s BuhsS+ ovent
b I I » )
| <8 - = T - 4

Scanned with CamScanner



—V 7.
ll.:::-
e — the a!zuss'ah Al v z’-/u,ﬂ////.l %Aa.u ac%/ydm_k_\
ﬂ,,,__“.,___...,,‘_w,,é, th - aus? be Gam}/&ﬂd_hég/m*ﬂﬂ* B
B s s Y . -1V, +y Unden Coms)olenal/on asne Ca &i N
! 4J£h7bngdmssmmﬁm it ed. e -

™ RESoyy

CCLSSOn _ALtivities b All 4 jmzaaﬁ_zaz%:

—have 1o Jollows -the a0t

Natiorn ane Clalleod 75 Jucﬂ/ﬂmﬂ%—
*4 L) Ahnkm_ﬁbﬁém_%ﬁaiLmﬁu_&m\:
+= rae. 37 g

m.te__z:_aadul_a lm-»%

m_)g&_‘_%y :

Amn ae-hw-iv wWhieh &Mﬂ%&zﬁ%_
hﬂn*lamd-bt?b—mam_m%uLé_szxm-
228 _Tirne 007 )-zg;!auhc’pg ‘s _OalledA a_ﬂ./{t_zzzza*_-
aedisedty. T (3 tesed +o maznﬁzcz_ﬂg_zymaj__r

A e*f%“ e Fva/o e g 1
.——-\-_._;__q ol ’ ': L

M Aﬁ'ﬁ\/n‘v A _q-f‘ ‘ . - .

Scanned with CamScanner



/\é‘/’h/O)‘()a( Dc'aZham.S'
Aeds Ve'%;/ Pt ofe ce 55057
A —
B i —
C =)
D LA AR
E — ~ ~ O
| E £ D
\T,,_S.QL}’ ~ o .’
| o s A,,z(%/ -. XD o
| =5 (;Y pme > Eha-(
ctant Ny
T %(5)/ F o it Sl O
Q} Activity i P;-zz a/u:e. $S0
B‘ L Lol
C s \\
D
SEN SR
o -
— "HZE -
. : - |

Scanned with CamScanner



— Aetive }rv_.o_n_ node  (Aon)

/”@‘)\ \

-1

A‘W?ham Construction Srewle 1___‘_____\:_'

—— L

Fack dc-&'w’z‘y £S > hroseritedd 5}/ one Q”O/%

ONe 2QAyow’ 2 +the etidoric. ‘

.
—
\

i)

—

B e Qctivities “Can he iolentilieod b}z the 8
' Karme Stant oo 1A /)50;:'777".5' 07 2vents
£ 3) I Oxtolpsrto  ntuse 4he Cosvrect thriecedence

olationshbik Fx +the arxrzow Aia g aa - Lollavina

13 ?azjﬁ‘nnc S VKT P el Py ) s
2. D What act l/t'f)f st be (’am&/z teol “rrmme —
2 b,oﬂ[n)u’ a /mur ticwulare  _activ 45/ Stants 2 =i
= @ \_A/}xa 1+ activities ﬂln llov +hie 7 N, ; —]
2 @ Whatl  activities  mwust be /Ap nho e 0 L
| Qamrunntnf/)/ With dhic.2 l. ~ —
L : : I L. [
- J ~ - A
] ’ _/1""‘
___.——-'/l.\

Scanned with CamScanner



=

Suggestions -

l.

T

/’)T Time ﬂl/awc /.%ZT ‘o )z;cz/ﬂ"

//—!-
>

—

A 5 raws Lhowlol be /(p/,'f At raight ars 07
g
Cunved.

USe dumnies Z.nzf//v € Szough o/)m/f bu7
Leral _nffa)a:rf Lhowld 20T

a Ve an)/ J?éa/ah—‘
Aanl  olur922,25.

Anmows _Should 2ot Orzoscs Lach othess.

(hero Crossing <2 (Lanrol be avoiotd . +her

bﬂé?/:ﬂq /S’Af:/-a/ be oAore
e

B T g 2metidonk iagiarm —+thberie Khoutl he
Only  One  Lrritial event - 2nd 02e endd event.
e Cnmman E 5191028 z."n'o/)?aaﬁ-f? /\/z;/‘a}a)rl(c
| .
(1) Danaling * To discConnecl a» ac%;‘w‘-}/v gﬁgﬂL
"y
A +he  Co m/A/.o oy ol all actividies < a
—'kh_‘—_
s
o S
T~
-\__
Ao
’\“‘—-_;

Scanned with CamScanner



Kﬂdk_himc%_.';./é( L3884zt :/v 7; ) q‘f”*’.}zii;t
f _«mmv 2Ctve (P a
¢ f /.8 kmn/un/ag the 2315705

®

g Dredundanly. 2
B ‘ ( I
! Lerm) i
E Al Ton CPM. Fho achivity tmes are krnown

E Weth Czan‘-m”f*v. Fooe Iﬂﬂ)—v a0+n/c+v 2a3 Lot

Ltast Line /EST) ano{ latesT /!-/—ah'f -hm.e/im
arze {’!a-»,lb : oS

The L C>2itieal Aa-)—}-, a’p?’:ez:mnﬂ_
T soribints il Fone (1 ‘\A/Ach 7"‘/)2 21 Tine
bmo:pc+ lars b.f;\ C’mml_-.}zﬁ:a/ The Activitiee
an -}-171 ek Dk i) ba-/-}-. ore Calleod (xnitical

-F ,-!’Hh—- 1= -!':l‘;_; - p——

o B ol v e V2 R ax S o Chomymaes 3
i ’ _Objectiyvesa . ST et By s
T — == ) ' '
4 celli. 2 pr i 4 i = O b oy bt 3
s 1) Dl‘f'ﬂ)‘rmihi;?‘ *I-Mm;hllﬁm_ﬁ.mﬁémb_/
" ] o { <
o ’bhﬂjﬂf'f'. \ ! - . e

Scanned with Camanner



wa +:'2;'0a tion o

arof ﬂf’)‘rz' eal Ibﬂ th.

F_a}z/fpcf‘ Ltanl +ime /E.f') - T 4Q  Fhe

meﬁm.L;%_iAuaLa_aMLnt

Easx liect Fioiel +me /EF) ¢S -/-})?_WL__,

/f‘r‘arr'ﬁ?;/o Fiome 1+ ActiNe 7’-\/ Flone. (
C?z[f‘:'(‘ﬂ[ foth 20 thoo. ~ _ 1
e — ‘ -3 i

Batio debedeling Lompuiadions s
—————— ——v—‘,——-‘—-—

7 ‘ j) = Aectiv 7"Y (s 1) With TFaid eerit- £ orof bvad

VA X274 4
Y
Ey = Epylest- Np.ee SR
LJ' = Ldfﬂf?" aﬂon‘-/aé/p LQ f"c
LV’ZW?‘"; o
D;r:}.' = Fetinma fltJ GO#_ZL-I-;a” +I e
| (E.s)-éﬁ = F‘m:mj_ﬁaﬁ,?__ﬁmg_% - 24 : act yrc'+/~/
| nniii il Bt/ ). ) -

R

Scanned with CamScanner



Forwana

L~ ase C‘_M?Lg'i-a'ﬁomg
| e ) ——
~ Al (Fo):» = F. ) (Ep)es = (Ee)pr+ D
Z ) < T P AL )
{ et CE%O/\ : 071 -
!e-'; \EJC./]C'J = E
|
' (228) E: = 2axv . 4 D]
(Ve AT = o=
| ‘ v & < —
9 - t
b )
(e
i : | "
IL._ Baf’j(\n/a ?7(3/ AaS’g POM]DH?L_Q '}'I‘b‘”g L : i
’F IR ey 4 %J% & 1
e |
| : " =T
;,l,— (J-Cd:egf' Allov/a ble- time) o, |
i Y R LTS : E
( c) Féh;mj 2evenlt ( E =k -
i ") ’ . — .
ir I‘ /,.’ (Z-I’)(J = LJ
‘; = i 5 2 SANR = TR i s, "-.—:\ = —
{ / 7 s . . y = TG E . -
- \I//’ /\L_g /)ZJ _— (LT" 96‘_; \.JD-C.J‘:-“ ™= x BT = N
[ e%; _\ X EY
It e v
g T cT
'vi | : “.’ ‘,." ,'A‘ P ™ \ A =
WE l- ) » ’ ~ — . 4_—-1}.
L T = i [y, = T %
| - L =i 4, (29 \ _f___,_.L
] 4 :
4___-45'
et g, 'y 5 \ 1 , -
. - - LA by = A \:’.-. ] 1t
= ]
Y = ,.7.1;.!',,“—\ I‘ :—‘-'—'-I—:-—-d"
— A 3} —
:i__ - — —

Scanned with CamScanner



2) l Actisity

, Duzration
e
,——-—‘"%
| A (1-2) 2
S |
: B (2-3) 2
s
£ {2=4) /o%
| b (8-5) 6
o E_(4-5)
F (3¢)
N (4-2)
Ll n (s-8)
i . T (6-8)
(Z2 834 £y
L 2 L__g:!‘:'v Lg==#°
e Vo [ Eﬁ‘
= F(3) .
E Lo=2o (B~ \pe) Lz 1% =
— : | e Eg=27
['\ W -H e //\ / ——

oa
Total
0 oJc @) Q
N iy 22 2 12 0
. 25" 10 16 1€ Iy
- 10 2 /3 12
A o
¢
12
Y '.0*
| = Boniest

Scanned with CamScanner



Scanned with CamScanner




Pno; ”Mﬂgﬁ:&@%

. _____._...REKIJ'S_C.L_/@_ jec : . ni—iaﬂz--‘iglﬁ i
M-f————* FH&ALM,_%MJ'?F ard. Cpostdinale 'f‘a/{@
i Ba | Q
8, ) ! T% o basically @ 2ethod 7o ana//\!_i%
:*__ | Cnvalved ¢ ("'a»-;/é/ﬂfﬁnq Q QN lbme?je("f'N
43 .ﬂs/m Q/'aj// v Ahe Fime “neeclecAd 4o Coim
e tack arod o z‘n/an-ﬁ'ﬁ;l She wminimurn i
e Needed 4o (‘L{)m/ﬁ/pﬂ-hﬂ 4he total Ib)'rd JJIFC"I"-

A = |
B PFRT (s basedd o +he axjdamjln’-iow ‘Hjal__az\'
4.8 a("#/‘véf?/-'f dusation 7/—4[]0\4/5' a !b >0 bah Z«?’*/y r)/;si)_?,'_\
4.5 butiorn (rnetead o] % bheirg a A}'h;,LZaéaz_.\
| AN \
j: Thnee “Lismer  0oitivoat8e A e hi}:abwa/ . 7o
BN C'a:ml[m te _4he ,ba »a 2me texs of an 2ctiv ﬁv’o
gl Au2ratinn.
Ll 0 Pessimistic time (ILF) ;
gl o' Mas# Like //wt T rme ( ‘f‘;,,:) el =)
b = o OIAZ";'?»JCJ-}(' Fimme ?"7'-,_.) 2 -
i 1) Pocciomictio Lsmie /ZLFL 8 the longec? time ——
- Ttaking crnto  Coniidesation =2/ the oddS ===
e This /z_c the Fime 08Fomnate ./ _Lm?t_téu.?/
5 5 Qoes Wonbrg . 7 L e
- i 3
e S \‘ N S50 S X 11 28 D).
al il 9 NN & R 1 608 S . U S W Rk | =
T mmEe T T

Scanned with CamScanrier



e/ t_)A

Pacm Mo
o
/______2) 0 A'ZL/")MJ' (< ?Ll'(’ 7"/')_-& e__( 1", 1 : ",g . ﬂz Aéah 4o o7
. bos_czj&/e Lime, )]  evexyibing Qoo -hes
i , /7 //
W/-,U-muv‘- anrxi, _ Cowmhlé /’a—hnnl
,____73) Most- [Like //v Lirme /7",.'_ ) (s She be o< 44 mat
el el Hdbe octiye -/-v Lime. Thie [lies hoetween |
.€ OA-)LI ')an;j"'f}(’ 2 A A.zg(:"ml':?";P AL/
LSt rma +p < . .
| |
F o e i
I Mza_z_azLEx#ateﬁazz_"_jg= 7!',-;‘1"‘41-7-".-,-1""2‘;5 |
s
dy i “_- ) 2
Va szian oo ! \ZLL = ff‘p Zo )
Sl -,.;' \ N P, (i o \[_ 6 ./
Standa Mﬁ-fﬂ:a'y) las) = o ‘Z‘P “i&"
Chasractenistics Sf P ERSE
M PERT uses _evenl O Sientedd /\/ef?g)ank '
~ e 4%
7, T4 ')—nas"t‘/v wied __..)-mjfa)rr’/; arnof
—(Z J£ ,

Scanned with CamScanner



I’
P P PERT. mmm_m?q%
[ e
14 Aetivity *a %, Zp ‘\
i 1=2 ! ! Z |
= e
8 e ) =n8 ! 4 7
- ‘ e
iy 1= ¢ N2 2 g
NN ’ *—\
gl i & ! [ me !
: B
19 -5 2 55 14
| 4 B
1- H- @ 2 ou ot
— 56 = 3 6 15 -
i =
ﬁ; a) D)-mg,} +A,g AJ‘MZ}_J/"}' /\éj-b}a P e
' ﬁ b,) .J.i‘&m 4—/:1 .ﬂJ‘/Aer +éd Ar%"gct Zezéfﬂ
- (') {’d—/ﬁm the SAtavdond AP axkh »
\'4437'30;;}'? aﬂL +be /A J-m/for'?'— Wiy
14 '. » e =
L' : -
I { AN ‘1\ R ﬂ )
i "i__<‘_-¢
G ) 3
‘\‘ \ Spee 1
_:' —
e 1 S N
I g '

Scanned with CamScanner



‘I .|
DT —
,'- WM&M " .é” .. l‘)_lﬁ“hd +ime ﬁ) . !: anee

\® 2 . /
-3

[

/‘_TJ;LM ol S
[_‘ | 1= | _‘f

Scanned with CamScanner



Scanned with CamScanner



11
Operations Research

—

11.1. CONCEPT OF OPTIMISATION

An industrialist pas two industries (4 and B) at different locations. He is interested to send the
finished goods to five different stations. There are several alternate ways of accomplishing this task. From
industryA he cansend F, F,, F,, F, and F, number of finished goods to each of the five stations or he can
send N, N, Ny, N and N numbers of goods to each station or any other number of goods ; and similarly
from mdusth But, the point is which of the several alternatives will be the best and the most favourable.
In this case, it is the one for which the industrialist has to pay the minimum transport charges. Such
problems aresolved through the use of Optimisation techniques. The word optimisation is from Optimurn
which implies, a point at which the conditions are best and most favourable. An optimum peint may
represent @ maximum position or a minimum position.

The approach of optimisation involves the following :

(@) The criteria which will judge the best of the several alternatives.

(b) Characteristics of various alternatives being judged.

(c) Methods available to judge the best performance for the selected criteria.

Methods of Optimising
(@) Search,
(b) Differential calculus,
(¢) Calculus of variations,
(d) Statistical methods, and
(e) Linear programming :
1. Graphical method,
2. Transportation method, and
3. Simplex method,
() Queuing theory,
(g) Dynamic programming, and
(h) Hill climbing.
Applications of Optimisation. Some of the processes 10 which optimisation is applicable are load
allocation problems, component selection, dynamic load sharing, dynamic terminal value problems, etc.
112. OPERATIONS RESEARCH

Introduction. Historically, the term Operations Research originated during second world war when
US.A. and Great Britain’s Armed Forces sought the assistance of Scientists to solve complex and very
difficult strategical and tactical problems of warfare, like making mines harmless or increasing the
efficiency of antisubmarine aerial warfare, etc.

Operations research employs mathematical logic to complex problems requiring managerial
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major operational decisions. Afew.pp!uﬁ-dmmmnmz
(a) Locating factories and warehouses to minimize transportation costs,
(b) Work allocation to machines for minimizing production time and costs,

(¢) Inventory problems,

(d) Material handling,

(e) Dealing with waiting times,

() Equipment replacements,

(g) Dividing advertising budget,

(k) Establishing equitable bonus systems,

(1) Routing of tankers,

¥ (/) Traffic control,

(k) Petrochemical mixes,

() Municipal and hospital administration, and

(m) Marketing, etc.

Definition and Concept. Operations Research signifies research on operations. -
into consideration a particular view of operations and a particular kind of research. Operations rese
is the organised application of modern science, mathematics and computer techniques 1o ¢
military, government, business or industrial problems arising in the direction and management of
systems of men, materials, money and machines. The purpose is to provide the manag i
quantitative understanding and assessment of complex situations ; to have sounder basis foram

best decisions. Operations research seeks the optimum state in all spheres and thus provides
solution to organisational problems. It is of considerable value in Production Management.

Methodology of Operations Research. Various steps involved are as follows :

(1) Understand the actual real situation, capture the same and define the problem.

(2) Formulate a mathematical model :

A model is of great help in facilitating the investigations of operations and operations rescas
expresses a problem by a model. The model covers the relationship of the variables. Generally two 7S
of models are employed. An analogue model which takes the form of an electronic circuitry or (it 257

a mechanical system. The other, called symbolic model is in the form of a matrix, a graph or an equstic
This is also known as mathematical model. Models provide solutions in quantitative form (cost, %%

eic.), depending upon the problem. | _

Operations rescarch models can also be classified as probabilistic and exact models. Probab#s™
models rely upon the probability theory and contain obvious recognition of uncertainty. They %
useful in advertising problems. In exact models, chance or uncertainty plays a very minor role, for 389
as in long range production planning with orders already in hand.

(3) Develop a mathematical solution :

Data is supplied 1o the model. Information is computed, and results are analysed © %
mathematical solution for allernative policies. '

(4) Interpret the solution and pr clhelnbmalionlnsuchnfnmmuilhw
intelligible and quantitative. Translate it into a decision,

(5) Lmplement the decision 1o the real (actual) situation.

(6) Verify the results : »

Afier applying the solution (o real situation, the actual results produced by the model must

Emen

Scanned with CamScanner



nERATIONS e , ‘ 113
. a1ly-and verified to explore any significant deviation from the ' sult 50, the
stsus“w ybe modified and again the cycle is repeated (Fig. 11.1 % Speitecirmalie; Mo

el can
mlod METHODS OF OPERATIONS RESEARCH
yarious techniques used in Operations Research to solve Optimisation problems are as follows :
. Lineaf programming : a8
(a) Graphical linear programming,
(b) Transportation Method :
(i) Vogel's Approximate Method.
(i) North-West Corner Method.
() Simplex method,
9. Waiting line or Queuing theory.
3, Game theory.
4 Dynamic programming.

Actual
Situgtion

Decision
making

mathematicol
so/ueion

Fig. 11.1. Operations Research Procedure.

114. LINEAR PROGRAMMING

 Linear programming is one of the classical Operations Research techniques. It had its early use for
military applications but presently it is employed widely for business problems. It finds applications as
'esource allocation like crude oil distribution to refineries, production distribution; in agricultural works
o blending fertilizers, selecting the right crop to be planted ; in army such as bombers placements,
mps‘del’loyﬁent; and in finance, personnel and advertising.
Linear programming is powerful mathematical technique for finding the best use of the limited

of t mﬁy be defined as a technique which allocates scarce available resources under

in an optimum manner, (i.e, maximum-minimum) to achieve the company
.ﬂha;dmmh’;gverall profit,or minimum overall cost.

g can be Qpplicd effectively only if,

M'“*O aconcern. [

ons to be evalyated obnvenientlx. _
(straight line) relationship, ie., a change in one
variables. In other words, doubling the units of
d upon the system of linear equations.
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