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(20%) Three products A, B, C, \九吐h per-unit profit margín $60 τ $1 00了 $50, 叮e tü be 
assemble凸 出 TWO production 1ines . Processing ti rne of d ifferent products and week ly 
capacity of the production lines are listed below : 
iprocessing time (hours) I Product A I Product B I Prodllct C I Capacity (hours) 
空空且也tio n li ne 1 I - 4 6 3 2000 
Production line 2f 5 7 4 2400 
Dem ands of three products are forecasted as below: between 50 and 100 (A), between 
150 and 200 (B), betw een 100 and 150 (C) . The fi xed cost and time 10 setup the 
production lines are $ 1000 and 24 hoW's for production líne 1 ， 組d $800 and 18 hours for 
production line 2 . Fonnulate this production planning problem as a mathernatical 
programm ing model. Clearly defi ne decision variabl剖 obj ective functi on ancl 
constraints, to deterrnine the all ocation of production lifles and the optimal ρroduction 

quantiües, in order to maxj mize the total profi t. 
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(1 5%) For the fo llowing dynamic programming model: 

5'_1 = 25, - d,. 
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What are 出仁 stages and states in the above model? Solve the above model by dynamic 
programming for S3 =6. give the op也11al policy and the optimal objecti ve va lue. 

X勻 = d勻，X1 =2dr , 

(1 方%) Use either the Bisec1ion method or the Newton's m ethod (Choose only one) to 
so lve the fo llowing non-linear programrning problem: {Maxirnize 

f (x) = 12x 一 叫一 2λ泊 ， 0 :5 λ s 2 . }. Use 泌的時 point x= 1 for Newton . s method. 

Execute 5 itera!Íons and tabuJate the computationaJ result Give the optimal x va lue and 
the objective value. 

'、J . 



編號 295 國立成功大學一00學年度碩士班招生考試試題 共三L頁 ， 第斗頁

象所組別 : 工業與資訊管理學系甲組

考試科目 :作業研究 考拭目悶 : 0220 '節次 :2

※考生請注意:本試題 出可口不可使用計算機

4 , An il1 \POrL :llll unit cO llsis ts of CWO componcnts placed in pamlld. Only one componem is operated at a tirne , b\ >f 

bot I-: components ar巴 k巴pt operational a.s often as possible by repaíri l\g Lhem as needed. An operati ng component 

breaks down in a given period wi t h probability 0.3. When this occurs , the parallel cornponent t心ωs over , if it 

is operational，孔 t the beginning of the next period. T he repair of a component starts at the bcginning of lìrst 

available period and is compleLeù a t the enJ of the next period. 

(a ) Fonnulate t he conclitio日 o t' this unit as a Ma rkov Chain by defin i刊 its states space and giving 臼 one叫ep

tra凶it ioll matrix. (10%) 

(b) WIHl L it' l.be probabili t,)' 1 ha t t lJe L1 lli t will be υperable after 立 periocls? (G o/c) 

(c ) If it c(叫"、 單 50∞Oω0υ p心r p沁圳巴ω叮r巾.

C∞08乳L pe釘r p 令衍圳nωod? (1叩0%)

5. A 屆 11 l' ve i llance system l'equires workìng radar units to scan [,he horizon. W hen three or more un仁 、 are up , lhe 

system is sa.icl to be in the “opera.tiona l" mode. If only t wo Ð.re working , it is in the “reciuced effectivelless" mode. 

vVhen f('we l' than two are working, t he sy8lem is in the “fa iied" mode. FOl‘ r radnr units have been installed 

Eμh ulli!. [ails randomly 8.ncl a (. t he same average rate - oncc every 400 hours . vVhen .a fa ilvre OCClIJ'且 ， the unil is 

廿ent to a. repair sho [J where one un it is worked at a t ime. If more tha.n ùne uni t has failed , thc ot hers mus t wai l 

in a queue. 'l'he repair operation t aJ迢迢 all average of 50 hom咒 but thc actu<!.l repair time lw.s 8.n exponential 

clis ~rib Ll Lion ， Cornpute Lh巴 prυportio n ()f time tha t th巴 system will he in cach 0 1' the three rnodes . (15%) 

6 ‘ Consider a qu巳ue syst巴m \'i iCh C 'i<ê ， 、 ers C ustümers anive ranclümly wil hü ra f.eλé\l ld L!Je service ti rne i屆 exponen l. i a l

叭，

http:avera.ge

