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Is 21ven lecture mein, ham log apanee charcha network kee crashing jaaree rakhenge.
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Aur hamesha kee tarah pathyakram ke module.
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Tatha Planning and Scheduling kee vishay soochee yahaan dee huee hai. Aur aaj ka hamaara
lecture hai network kee crashing jisamen ki ham pichhalee baar kee gaee charcha ko aage
badhaayenge. Aaj kee charcha mein ham do udaaharan lenge ek udaaharan to ham logon ne
pichhalee baar kiya tha usee ko ham log phir se doharaayenge aur ek naya udaaharan lekar
crashing kis prakaar kee jaatee hai usase kya-kya phaayade ho sakate hain is baat ko ham
samajhane kee koshish karenge.

(Reference Time 01:08)
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To aaiye ham pahala udaaharan lete hain. Ye pichhalee baar cover hua tha ki ek project mein
6 gatividhiyaan hain, A se lekar F tak aur unakee paraspar nirbharata is chitr mein dikhaee
gaee hai aur avadhi bhee gyaat hai. Avadhi yahaan par dee huee hai sabhee gatividhiyon kee
aur usako ek din se crash karane kee jo atirikt laagat hai vah is taalika mein dee huee hai. To
hamane dekha tha ki is project mein jahaan par ki 6 gatividhiyaan hain B aur E ye vaala path
jo hai ye critical hai kyonki isake through jaane mein hamen 12 din lagate hain, A-D se 10
din lagate hain aur C-F se 9 din lagate hain. To hamaara project saamaany roop se agar ham
sansaadhanon ka aavantan karenge to 12 din mein hoga.
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Ab baat yah aatee hai ki ham isako kya kam kar sakate hain? To yahaan par diya hua hai path
A, D 10 din, B, E 12 din aur C, F 9 din. Isako agar ham 1 din se crash karate hain to hamen
kya crash karana hoga? Pichhlee baar hamane dekha tha ki ham E ko 6 kee jagah 5 din mein



karane kee koshish karen, yahaan par 5 kar diya. To ab hamaara project 11 din mein samaapt
ho raha hai. Agar ham isako 1 aur din crash kar den to phir vahee baat hai ki E ko hee crash
karenge kyonki E ka cost slop, jo laagat ka slop tha vo sabase kam hai. Hamen B ke bajaay E
ko crash karana sasta pad raha tha. To is liye ham E ko hee ek baar phir crash karenge aur
usako 4 din mein poora karane kee koshish karenge. To hamaara project 10 din mein poora
hoga lekin dhyaan dene vaalee baat ye hai ki ab A, D bhee 10 din mein hee ho raha hai.
Arthaat agar ham isako 3 din crash karana chaahate hain to hamen na sirph E ko 3 din mein
karana hoga balki D ko bhee 5 din mein karana hoga 6 din ke bajaay. To yah yahaan bhee
diya hua hai ki E 3 din mein poora kiya jaaye aur D 5 din mein poora kiya jaaye, tab hamaara
project 9 din mein poora hoga. Lekin ab kya hua hai? Ki A, D; B, E aur C, F ye jo teeno
raaste the in teeno raaston kee lambaee 9 din ho gayee hai. To agar ham ek aur din se isako
crash karana chaahate hain aur project ko 8 din mein hee poora karana chaahate hain, to na
sirph hamen E ko 1 din crash karana hoga aur 2 din mein karana hoga, D ko bhee 5 kee jagah
4 din mein karana hoga aur C, F mein se F ko hamen 5 ke bajaay 4 din mein karana hoga, tab
hamaara project 8 din mein poora to ho sakata hai. Ab isake liye hamen atirikt laagat kitanee
lagaanee hai chaahe vo 1 din kee crashing ho ya 2 din kee crashing ho, 3 din kee crashing ho
usamen atirikt laagat kya hogee usakee calculation bhee hamane pichhalee baar kee thee. Aur
jahaan tak saamaany roop se project poora karane kee baat hai vahaan par atirikt laagat koee
bhee nahee hai. Is taalika mein 1 din se crash karane kee atirikt laagat dee huee hai. Ye jo
color coding kee gaee hai vo ye hai ki A aur D ek path mein hain B aur E ek path mein hain
aur C aur F ek path par hain. To jab ham A-D mein se chunate hain ki kisako ham crash
karen isamen hamane D ka chayan kiya tha vah isee ke aadhaar par karate hain. A ka cost
slop 4000 hai, D ka cost slop 1000 hai, to D ko crash karana shreyaskar hai. Usee prakaar B
aur E mein E ko crash karana shreyaskar hai aur C aur F mein se F ko crash karana
shreyaskar hai. To isee aadhaar par agar ham 1 din crash karate hain to atirikt laagat aayegee
1500 rupaye kyonki ham E ko ham 1 din se crash kar rahe hain. Aur jab ham 2 din se crash
karate hain to E ko hee 2 din se crash karenge aur atirikt laagat hogee E ke 2 din arthaat 3000
rupaye. Jab ham 3 din se crash karenge to na sirph hamen E ko 3 din crash karana hai arthaat
4500 kee atirikt laagat balki D ko bhee ek din crash karana hoga arthaat kul laagat ho gaee
4500 aur ek 5500. Jab ham 4 din se crash karane kee baat karate hain to hamen E ko 4 din, D
ko 2 din aur F ko 1 din arthaat kul laagat ho gayee hai 10000 rupaye. To 10000 rupaye atirikt
laagat mein hamaara project jo ki 12 din saamaany aavantan mein shuroo hua tha ab 8 din
mein poora ho jaayega lekin ab sabhee gatividhiyaan critical hain arthaat ham kisee bhee
gatividhi mein yah nahee soch sakate hain ki ham is gatividhi ko aage peechhe kar saken,
koee bhee gunjaish hamaare paas nahee hai. 10000 rupaye kharch honge project 12 kee jagah
8 din mein samaapt ho jaayega. Ye bhee dhyaan rakhane kee baat hai hamane E ko 6 din se 2
din mein poora karane kee baat kee hai arthaat jahaan tak takaneeki sambhaavana ka savaal
hai (technical possibility) ka savaal hai vahaan par E 2 din mein poora kiya ja sakata hai. Yah
bhee pichhalee baar baat huee thee ki har gatividhi kee ek nyoonatam avadhi maanee ja
sakatee hai, hotee hai ki chaahe ham kitane bhee sansaadhan laga den vah gatividhi crash
time se kam mein pooree nahee kee ja sakatee hai. Yahaan par vo hamane concept invoke
nahee kiya hai ham 2 din tak usako le gaye hain agar ye hota hai ki E 3 din se kam mein
nahee ho sakata hai. To yahaan par ham E ko crash nahee kar sakate the kyonki ham yahaan
par pahunch gaye the. Tab hamako dekhana hota hai ki kya ham B ko crash kar sakate hain,
agar ham B ko crash kar sakate hain to yah 6, 2 kee jagah 5, 3 ka combination lete aur phir
bhee ham project 8 din mein poora kar sakate the. In sab baaton ko dhyaan mein rakhate hue
ham crashing ke concept aasha hai, aap tak pahuncha paaye honge.
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Aaiye aage badhate hain aur ek baar phir se network ko crash karane kee vidhi ke jo steps
hain un par najar daalate hain. Kisee network ko crash karane ke liye nimnalikhit steps
uthaaye jaate hain. Pahala hai network ke critical path aur sambandhit gatividhiyon kee
pahachaan aur usake saath-saath network mein project ko poora karane ke liye saamaany
roop se aavantan par pariyojana kee laagat. To ham critical path tay karate hain, sambandhit
gatividhiyaan pahachaanate hain aur us aadhaar par pariyojana kee laagat ka aakalan karate
hain. Doosara step hai critical path kee gatividhiyon kee laagat ka slop gyaat karana.
Mahatvapoorn gatividhiyon kee laagat ke slop ke anusaar unhen kramabaddh karana aur
kram ke anusaar critical path par aane vaalee gatividhiyon ko crash karana. Gatividhiyaan
keval unakee crash avadhi (crash duration) tak hee crash kee ja sakatee hai aur sanshodhit
network ka vishleshan kar, yadi aavashyak ho to oopar dee huee prakriya ko doharaana. To is
prakaar se ham network kee crashing kar sakate hain. Pichhalee baar bhee hamane in teen
binduon par vichaar kiya tha ki yah bhee ho sakata hai ki crash karane se pariyojana kee
laagat kam na ho, kintu pariyojana kee avadhi kam ho jaaye. To pariyojana kee avadhi kam
hona, aur pariyojana kee laagat kam hona, yah ek tareeke se independent hai. Pariyojana kee
gatividhiyon kee agar avadhi kam hogee, to jaahir see baat hai ki pariyojana kee avadhi kam
hogee lekin overall project kee laagat kam hogee ya nahee ye ham log har step par nirdhaarit
karate chalate hain. Kisee gatividhi ko ek had se adhik crash nahee kiya ja sakata, vo yahaan
par likha hua hai ki gatividhiyaan keval unakee crash avadhi tak hee crash kee ja sakatee hain
aur yah bhee dhyaan rakhana chaahiye ki gatividhi jo pahale critical nahee thee, any
gatividhiyon ko crash karane ke chalate, vo critical to nahee ho gaee hain. Yah baat hamane
is udaaharan mein bhee dekhee ki B-E jo path tha, usako ham crash karate gae ek samay aisa
aaya ki maatr B-E ko crash karane se project kee avadhi kam nahee hogee aur hamen any
path par aane vaalee gatividhiyon ko bhee crash karana hoga. To jo pahale gatividhiyaan
critical nahee theen vo any gatividhiyon ko crash karate hue critical ho gaeen. To aaiye ek aur
udaaharan lete hain aur yahaan diye gaye steps ko ek baar phir se doharaate hain.

(Reference Time 10:39)
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Yahaan par 7 activities hain (7 gatividhiyaan hain), A, B, C, D, E, F aur G. Gatividhiyon kee
saamaany aur crash avadhi network mein darshaaai gaee hai. Crash avadhi ko brackets mein
diya gaya hai. Yah maan len ki apratyaksh laagat 6000 pratidin hai. Yahaan par gatividhi A
hai, B, C, D, E, F aur G, inakee saamaany avadhi yahaan dee huee hai 3, 4, 3, 2, 5 aur 5.
Crash avadhi arthaat nyoonatam avadhi jo is gatividhi mein chaahiye hee vo dee huee hai- 2,
2,1,1,5,2,2,1,1, 2 aur 5. Yahaan dhyaan se dekhiye ki yahaan par saamaany avadhi aur
crash avadhi vah ek hee hai arthaat is gatividhi ko Kisee bhee prakaar se crash nahee kiya ja
sakata hai. Yah gatividhi to itana samay legee hee. Saath hee saath isakee laagat ka detail
bhee hamako maaloom hai vo ham aage share karenge.

(Reference Time 11:57)
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To aaiye pahale vibhinn gatividhiyon kee saamaany avadhi, crash avadhi aur unakee laagat jo
ki is taalika mein dee hue hai usako dekhen. To vahaan par jo chitr mein information thee, jo



jaanakaaree thee vahaan par A se lekar G tak kee saamaany avadhi jisako ki ham Ty kah rahe
hain aur crash avadhi jo ki ham kah rahe hain T¢ vo bhee yahaan dee huee hai. Saamaany
laagat bhee dee huee hai aur crash laagat bhee dee huee hai. Yahaan par deta thoda alag
tareeke se diya gaya hai yahaan par, 1 din se crash karane kee atirikt laagat nahee dee hai
balki jo crash laagat hai vo dee hai. Isamen hamen laagat ke slop ko gyaat karana hai.

Ek baar phir se main aapaka dhyaan aakrsht karana chaahoonga activity G kee or, gatividhi G
jahaan par ki saamaany avadhi aur crash avadhi ek hee hai 5 din aur saamaany laagat aur
crash laagat bhee ek hai 20000 rupaye.

(Reference Time 13:00)
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To aaiye agala step hai ya pahala hee step ek tareeke se critical path aur gatividhiyon kee
pahachaan hai. To vo to network analysis ka maamala hai ki hamane kaha ki A mein 3, B
mein 4, C mein 3, D mein 4, E mein 5, F mein 2 aur G mein 5 din lagane hain aur unakee
paraspar nirbharata agar is prakaar kee hai to hamaara earliest starting time yahaan par aa
jaayega. Aur jab ham ye gyaat kar lenge ki yah pariyojana 16 din mein pooree ho sakatee hai,
to ham 16 se shuroo karenge aur last finishing time latest finishing time har gatividhi ka
yahaan se nikaalenge. To hamaara critical path kya hua? Critical path hua 1, 2, 4, 5, 6 arthaat
1,2;2,4;4,5aur 5, 6 aur gatividhiyaan A, C, E aur G ye critical nikal kar aaeen arthaat jo
any gatividhiyaan hain arthaat B, D, F vah is samay critical nahee hain.

(Reference Time 14:18)
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To ab baat aatee hai pariyojana kee saamaany laagat vo kya hai? Direct cost jo ki sabhee
activities mein laganee hai vah tamaam activities kee normal cost ke yog ko ham le sakate
hain arthaat 5000, 6000, 9000, 5000, 7000, 8000 aur 20000. Agar ham isako jodenge to
hamaara number aata hai 60000. To direct cost (pratyaksh cost) jo hai vo hai 60000 aur
kyonki pratidin kee indirect cost apratyaksh laagat 6000 dee huee hai aur hamane yah dekha
ki hamaara project 16 din mein poora hoga to indirect cost aa gayee 96000. Ab is 96000 aur
60000 ko agar ham jod denge to hamaaree project kee total cost 1,56,000 rupaye aatee hai.
Ab dekhana yah hai ki ham is 16 ko kaise kam kar sakate hain kam kar sakate hain ki nahee
kar sakate hain aur 16 ko kam karane ke chalate is cost mein aur is cost mein isake
phalasvaroop is cost mein kya antar aata hai.

(Reference Time 15:25)
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Agala step hai critical gatividhiyon ke liye laagat ka slop. Isake liye hamaare paas 4 activities
hain, 4 gatividhiyaan hain A, C, E aur G aur yahaan par hamaare pas normal duration, crash



duration, normal cost aur crash cost ye diya hua hai. To ham laagat ka slop nikaalate hain aur
A ke liye aayega 5000 aur 7000 ka difference, 7000 minus 5000 divided by 3 minus 2 arthaat
2000. To 7000 minus 5000 divided by 3 minus 2 is equal to 2000 rupaye. To 1 din se A ko
crash karane ka cost bhee 2000 hoga. Isee prakaar se C, E aur G ka agar ham cost slop
nikaalane kee koshish karenge to 4000 aur 3000 aayega. G ke cost slop ka koee matalab
nahee hai kyonki usako ham crash kar hee nahee sakate.

(Reference Time 16:32)
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To ab agala step hoga, in gatividhiyon ko ek kram mein rakhana aur usake anusaar yah tay
karana ki kis activity ko ya kis gatividhi ko ham crash karenge. To sabase kam slop A ka hai,
usake baad E ka aur phir C arthaat isakee ranking ho gayee 1, 2 aur 3. To ye clear hai ki
kyonki A ka sabase kam cost slop hai to gatividhi A ko sabase pahale 1 din se crash kiya
jaana chaahiye aur usamen aane vaalee atirikt laagat total project cost mein jud jaayegee.

(Reference Time 17:04)
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To ab kya hoga ki sanshodhit pariyojana kee laagat kya hogee? Cost slop A ka hai 2000 to
revised cost kya ho gayee? Revised cost ho gayee 1,56,000 jo hamaare paas pahale se aaee
thee usamen 2000 rupaye jud gaye A ke additional atirikt aur 6000 rupaye kam ho gaye
kyonki ab hamane 1 din indirect cost bachaee. To jo 6000 rupaye par de ka apratyaksh vyay
ho raha tha usako hamane 6000 rupaye bachaaya to hamaaree project kee total cost 1,56,000
plus 2000 minus 6000 arthaat 1,52,000 rupaye huee. To ham isako is prakaar se taalika mein
rakh sakate hain ki pariyojana kee avadhi jab 16 din thee to direct cost tha, pratyaksh laagat
60 thee apratyaksh laagat 96 thee aur total thee 156. Jab hamane 1 din se crash kar diya to
pariyojana kee avadhi 15 ho gaee. Pratyaksh lagat 2000 badhee aur apratyaksh lagat 6000
kam huee aur pariyojana kee laagat 152 ho gayee. To ab agala step kya hoga aur adhik crash
karana? Ye dekhana ki aur kaun see gatividhi hai jisako ki ham crash kar sakate hain taaki
project kee avadhi aur bhee kam kee ja sake.

(Reference Time 18:25)
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Usake liye hamako sabase pahale ye dekhana hoga ki 1 din se crash karane ke baad network
kee sthiti kya hotee hai? To yahaan par hamane A ko crash kiya yahaan par 3 kee jagah 2
likha aur phir se network kee analysis kee aur critical path aur gatividhiyon kee pahachaan
kee. Yah karane ke baad bhee ham dekhenge ki hamaara critical path A, C, E, G hee hai
arthaat hamaare critical path mein philahaal mein koee bhee parivartan nahee hua aur
pariyojana kee laagat is samay 1,52,000 rupaye hai.
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To ham phir se critical gatividhiyon ke liye laagat slop nikaalenge jo ki hamane pahale hee
4000 aur 3000 ke roop mein gyaat kar rakha hai aur ab gatividhi A ko crash nahee kiya ja
sakata hai kyonki ham usake crash duration par hee pahunch gaye hain. To hamen C aur E se
hee kisee ko chunana hoga aur ham chunenge E ko, kyonki E ka cost slop C se kam hai.
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Aur ye yahaan par ranking ke roop mein darshaaya gaya hai ki E kee ranking C se adhik hai
to ham E ko 1 din se crash karenge aur phir se pariyojana kee sanshodhit laagat ko gyaat
karenge.
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To ab hamaare paas kyonki E ka cost slop 3000 rupaye hai to hamaaree laagat pratyaksh cost
kee 3000 badhegee, 1,52,000 ke comparison mein, lekin phir hamaare 6000 rupaye bachenge
apratyaksh cost mein kyonki ham 1 aur din pahale is pariyojana ko samaapt kar rahe hain. To
hamaaree total project cost 1,49,000 rupaye aaee. To agar ham phir se isako taalika mein
lekar aayenge to jab 16 din thee to 1 1,56,000, 15 din par 1,52,000 aur 14 din par 1,49,000
rupaye mein hee hamaara project poora ho raha hai. To hamane abhee tak kee jo sthiti hai vo



yah hai ki pariyojana kee avadhi ko kam karane ke saath-saath hamaaree kul laagat bhee kam
ho rahee hai.

(Reference Time 20:34)
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Agala step aur isake aage badhane ka hai aur ham ek baar phir is network ko dekhenge aur E
ko 4 din mein poora karane ke baad phir se apane network mein dekhenge ki ab critical

activities kaun see hain? To ham dekhenge ki abhee bhee hamaara critical path A, C, E, G
hee hai aur hamaaree pariyojana kee laagat 1,49,000 hai.

(Reference Time 21:00)
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To agale step mein ham phir se critical activities mein se slop ko calculate karenge.

(Reference Time 21:05)
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Aur ranking dekhenge ki abhee bhee E kee ranking hee C se adhik hai. To ham phir se ek
baar E ko crash karane ka prayaas karenge aur project cost nikaalenge.

(Reference Time 21:18)
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To ab kee project cost hogee 1,49000 plus 3000 minus 6000 arthaat 1,46000 aur yahaan par
abhee bhee 16 se 13 din pahale jaane par ham project kee laagat mein bhee 1,56000 se
1,46000 par aa chuke hain.

(Reference Time 21:39)
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Lekin yahaan par jab E ko 1 aur din arthaat 3 din mein poora karane kee baat ho rahee hai tab
agar ham apane critical path aur gatividhiyon kee pahachaan karenge, to is network se
paayenge ki hamaara critical path A, C, G, E to hai hee aur saath-saath A, B, F, G bhee ho
gaya arthaat ab B aur F bhee critical path par aa gaee arthaat ab agar ham project ko aur crash
karana chaahate hain to hamen na sirph A, C, E, G ko dekhana hoga balki hamen A, B, F, G
ko bhee dekhana hoga.

(Reference Time 22:18)
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To isake liye jab ham critical gatividhiyon kee laagat ka slop dekhate hain to hamen B, C, E
aur F in chaaro ko dekhana hoga kyonki A aur F ke baare mein to nirnay pahale hee ho chuka
hai. To yahaan par laagat ke slop in chaaro activities ke diye hue hain aur unako ham rank kar
sakate hain. Ab hamako crash karate samay 4 activities ka dhyaan rakhana hoga. B, C, E aur
F kyonki A aur G ka nirnay to pahale hee ho chuka hai. Inakee laagat ka slop yahaan par diya



hua aur isake aadhaar par ham crash karenge dono path. Ab hamen B aur F par bhee dhyaan
dena hoga. To ab project kee avadhi to 13 din se 12 din par laee ja sakatee hai.

(Reference Time 23:09)
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Isako karane ke liye hamen do path arthaat B, F aur C, E in dono ko dhyaan mein rakhana
hoga. To yahaan par hamaare paas vikalp hai ki ham B aur C dono ko crash karen arthaat ek
yahaan par len aur ek yahaan par len. Isee prakaar B aur E ko len to ham B ko yahaan par
crash karen aur E ko yahaan crash karen. F aur C ko len, is path se F ko crash karen aur is
path se C ko karen ya F aur E ko karen. To ab jab cost slop mein ranking kee baat hotee ho to
maatr gatividhi na hokar ke vo ek prakaar se group ranking lenee hogee. To hamaare paas ye
4 group banakar aate hain aur in 4 groups kee kul laagat ka slop yahaan par diya hua hai. B
aur C agar ham B ko crash karate hain aur C crash karate hain to hamaaree atirikt laagat
aayegee 2000 + 4000 arthaat 6000, B aur E karate hain to 2000 aur 3000 arthaat 5000, F aur
C karate hain to 1500 aur 4000 arthaat 5500 aur F aur E karane par 1500 aur 3000 arthaat
4500. To ab is sankhya ke aadhaar par ham ranking karate hain aur dekhate hain ki F aur E
arthaat F aur E in dono ko 1-1 din se crash karana shreyaskar hoga aur usake lie ham is vikalp
ko pahala rank dete hain, yahaan par doosara rank, ye teesara aur ye chautha rank pradaan
karate hain. To is vikalp ko chunakar agar ham crash karate hain.

(Reference Time 24:55)
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To ham total cost ya sanshodhit pariyojana kee laagat ka jab ham maan nikaalenge to
hamaare paas cost slop aaya 4500. To ab ham 1,46,000 mein 4500 jodenge aur 6000
ghataayenge to ham abhee bhee is 1,46,000 se project ko saste mein hee poora karate hain
arthaat 1,44,500 rupaye mein. To ye is taalika mein diya hua hai ki jab 16 din mein kar rahe
the to 1,56000 tha to 12 din mein karane par 1,44,500 par hee poora ho raha hai. Is udaaharan
se yah bhraanti bhee door ho rahee hai ki yadi hamaare indirect cost adhik hain, jaisa Ki
yahaan par aap dekh rahe hain ki indirect cost ya apratyaksh laagat 6000 hai aur gatividhiyon
kee cost utanee nahee hai. To jab ham project ko jaldee poora karane kee koshish kar rahe
hain arthaat adhik sansaadhan laga rahe hain usamen atirikt laagat laga rahe hain tab bhee
kyonki hamaaree apratyaksh laagat ya apratyaksh cost, indirect cost adhik hain to hamaaree
kul laagat kam hee ho rahee hai. Ab ham aage badhate hain aur is prakriya ko aur aage
badhaate hue koshish karate hain ki is project ko kya ham aur bhee sheeghr poora kar sakate
hain.

(Reference Time 26:19)
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To ham E aur F ko 1 din se crash karane ke baad phir se network banaate hain aur ab dekhate
hain ki is network mein critical path aur gatividhiyaan kaun see hain. To ab hamaare paas

abhee bhee A, C, E, G aur A, B, F, G hee critical hain aur ham pariyojana kee laagat 1,44,500
par hain aur isake aage agar ham badhate hain.

(Reference Time 26:43)
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Ab hamaare paas maatr B aur C yah hee vikalp hain crashing karane ke liye kyonki baakee
gatividhiyaan apane crash time par pahunch chukee hain. E 2 din mein ho sakatee hai, 2 din
me ho rahee hai, F 1 din mein ho sakatee hai 1 din mein ho rahee hai, A 2 din mein ho rahee

hai jo ki usaka crash duration hai. G ko ham crash kar hee nahee sakate the. To ab hamaare
paas vikalp sirph B aur C ka hai.

(Reference Time 27:11)
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To jab B aur C ko ham crash karenge to ham 1 din aur kam kar sakate hain aur in dono ko
crash karane par ham project ko 11 din mein poora kar sakate hain.

(Reference Time 27:23)
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Lekin usake liye hamen additional cost denee hogee, B aur C dono ko hee 1 din se crash
karane kee arthaat 6000 rupaye.

(Reference Time 27:31)
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To is 6000 rupaye ko dene ka matalab yah hua ki hamaaree direct cost 6000 badhegee aur
indirect cost 6000 ghategee arthaat hamaaree project kee kul cost, kul laagat utanee kee
utanee hee rahegee. To ham pahunch gaye is sthiti mein jahaan par ki ek pariyojana jo ki ham
saamaany sansaadhanon ke aavantan mein 16 din mein poora kar rahe the, jo hamaaree laagat
aa rahee thee 1,56000, ab 11 din mein pooree ho rahee hai aur laagat aa rahee hai 1,44,500.

To kya ab ham isako further aur 1 din crash kar sakate hain.

(Reference Time 28:09)
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Jab ham B aur C ko crash karane ke baad network ko dekhate hain tab hamaara network
bataata hai ki teeno path A, C, E, G; A, B, F, G aur A, D, G sabhee critical hain. Antat: is
simple network mein, itane saral network mein ye to pahale se hee pata tha ki hamaare paas
yah teen path hee hai. In path mein se chaahe to A, B aur C in teeno path mein hee koee na
koee path critical hoga. Jab hamane shuruaat kee to hamaara ye path critical chala, usake



baad yah path critical hua aur yah path bhee critical ho gaya arthaat sabhee activities sabhee
gatividhiyaan hamaaree critical ho gayee. To ab agar ham Kkisee prakaar se bhee crashing
karana chaahate hain to hamen sabhee path par ye dekhana hoga ki kya atirikt laagat hamako
lagaanee hai. Is samay hamaaree laagat hai 1,44,500.

(Reference Time 29:13)

Department of Civil Engineering
Indian Institute of Technology Kanpur

w2y 2. fafeaa niafatust & fau am & @iy

s bl -
S W Y 0 .

1{4) (000 10000 2000
(& 2(3) 9000 1 17000 4000
4(4) 5000 9000 4000

JTOOO | 6000 1o
NGO 5 SO0

NI HHR AR MOOCS T 3 ST gy - Eofor sy 3 fvarnt 47

Aur ab ham agar critical path, critical gatividhiyon ke liye laagat slop dekhate hain to hamen
B, C aur D in teeno ko dekhana hoga aur hamaara aansar yahaan par diya hua hai ki C aur D
dono ka laagat slop hai 4000 aur B ka laagat slop hai 2000. Lekin ham choose nahee kar
sakate ki ham B ko hee crash karen kyonki maatr B ko crash karane ka koee phaayada nahee
hai. D aur C bhee critical hain, to hamen teeno ko crash karana hoga.

(Reference Time 29:42)
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Aur ye karane se hamaaree pariyojana kee kul avadhi 10 din ho jaayegee.

(Reference Time 29:49)
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Lekin usake liye hame B, C aur D teeno ko crash karana hoga aur usakee laagat aayegee
10,000 rupaye.

(Reference Time 29:56)
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To ab agar ham pariyojana kee kul laagat ko dekhate hain to kul additional kharcha ya atirikt
kharcha hoga 10,000 ham bachaayenge 6000 to 1,48000 arthaat yahaan par pahunch kar
hamaaree pratyaksh cost, apratyaksh cost se badh gayee arthaat hamako adhik kharcha karana
padega. Hamaaree pariyojana kee laagat badhegee kintu 1 din pahale project samaapt ho
jaayega. Is baat ko agar ham apanee taalika mein lekar aayenge to ham dekhenge Ki
pariyojana kee avadhi to 10 din ho gayee kintu pratyaksh laagat 78.5 se 88.5 ho gayee. Haan



apratyaksh laagat 66 se 60 avashy rah gayee lekin hamaaree pariyojana kee total cost badhee.
To is baat se yah hamen samajh mein aaya ki ek had tak to project ko agar ham maatr cost ke
aadhaar par dekhana chaahe, ek had par hamen crashing rok denee chaahiye lekin agar ham
maatr ye jaanana chaahate hain ki ham project ko sheeghrataasheeghr kab poora kar sakate
hain, koee bhee cost ho usake liye ham crashing karate rah sakate hain aur project kee cost
gyaat karate hain ki kya nyoonatam duration mein nyoonatam avadhi mein pariyojana ko
poora karane kee cost kya hogee. Isee baat ko yahaan par likha gaya hai ki is star par arthaat
10 din par kul laagat mein vrddhi ho rahee hai aur isaka arth hai ki 11 dino se adhik samay
tak crash karane par pariyojana kee laagat badh jaayegee. At: maatr laagat kee drshti se
crashing ko roka ja sakata hai 11 din par.

(Reference Time 31:34)
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Aaj kee charcha ka jo saar hai vo yahaan par dikhaaya gaya hai pariyojana 1,44,500 kee
laagat se 11 din mein pooree hogee aur crash hone ke laabh ye hain ki pariyojana kee avadhi
5 din kam ho gayee. Kul laagat mein 11,500 rupaye kee bachat huee lekin agar ham usako 10
din mein bhee poora karana chaahate hain, to sambhav hai, maatr pariyojana kee cost badh
jaayegee nyoonatam nahee rahegee.

(Reference Time 32:01)
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Pariyojana ke sheeghr poora hone ke nimnalikhit laabh bhee hote hain: any pariyojanaon ke
liye sansaadhan ka sheeghr upalabdh ho jaana. Jo bhee thekedaar hai vo yah kah sakata hai Ki
hamaaree yah pariyojana samaapt ho gayee, jo hamaara equipment, manpower yahaan par tha
vo ab kisee doosare project par ja sakata hai. Sheeghr samaapan bonus, aksar jaise project
hote hain pichhalee baar bhee maine kaha tha jisamen ki project pahale samaapt karane ka
bonus hota hai. Abhee tak hamane bonus kee baat nahee kee hai hamane maatr pratyaksh aur
apratyaksh cost ko hee campare kiya hai. Yadi ham usamen bonus jod denge to isee
kaaryakram mein ek aur complication badh jaayega. Mausam kee anishchitata aadi se
bachaav, jab ham project 16 din kee jagah 10 din mein khatam karate hain to baad mein aane
vaale 6 dino mein mausam kee anishchitata aadi se ham bach jaate hain. Cash flow mein
sudhaar, arthaat hamaara jo cash flow hai jo ki paisa hamako 16 din mein milana tha vo
hamen 10 din mein ya 11 din mein jitana bhee hamane crash kiya hai tabhee mil jaayega jo ki
kisee bhee company ke liye shreyaskar hota hai. Crashing kee prakriya hee nahee balki
planning aur scheduling mein computer ka prayog aasaanee se kiya ja sakata hai aur kiya
jaata hai. Primavera aur MS Project aadi kaee software bhee upalabdh hain jinaka prayog
nirmaan udyog mein vyaapak roop se kiya jaata hai. Aaj hamane manually arthaat ek-ek step
haanth se karake is baat kee charcha kee. Kisee bade project mein tamaam gatividhiyaan
hotee hain aur tamaam deta hota hai. Har gatividhi kee crash cost, usaka crash duration,
pratyaksh aur apratyaksh cost kitanee kam hogee kitanee kam nahee hogee yah sab deta by
hand arthaat calculation karana aasaan nahee hota hai. To aaj kal is pooree prakriya ko
computer dvaara hee kiya jaata hai. Aaj hamane isako manually kiya hai kyonki ham
chaahate hain ki aap jo siddhaant hain vah avashy seekhen usake baad apane professional
jeevan mein computer ka prayog karen, software ka prayog karen lekin un software se aane
vaale output kee evaluation ya vo sahee hai ya galat hai usakee samajh tabhee ho sakatee hai
jabaki aapakee siddhaanton kee pakad majaboot hai. Udaaharan ke taur par ab aaj kal haanth
se shaayad hee koee hee chitthee likhata ho, lekin kya ye kaha jaaye ki ham ABCDEF
padhaana band kar den, a, aa, i, ee padhaana band kar den aur sabako type writer de den,
sabako kee board de den aur usee par bachche ABCDEF seekhen aur ABCDEF seekhane kee
aavashyakata nahee hai maatr seedhe-seedhe shabd banaaye, vaaky banaaye. Lekin aisa to
nahee hota hai ham siddhaanton ko pahale praathamikata dete hain aur yahee baat hamane



yahaan par kee hai. Yahaan par ki crashing ke kuchh siddhaanton ko udaaharanon ke
maadhyam se aap tak pahunchaaya. Ham computers se is baat ko kaise karate hain isakee
charcha ham alag se karenge.

(Reference Time 35:04)
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Isee ke saath crashing par hamaaree charcha samaapt hotee hai aur hamesha kee tarah yah
kuchh upayogee pustakon kee soochee hai jo ki aapako is pathyakram mein kavar kiye ja
rahe material ko samajhane mein sahaayak hongee.
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