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CS 100 Makeup Prelim 
Summer 2001 

Wednesday, August 1 
6:00 – 7:15  p.m. 

 
 
 
 
 
 

Name: Benjamin T. Mathew_________________________ 
 

CUid: XXXXXX_______________________________________ 
 

Statement of Integrity:   
I did not, and will not, break the rules of academic integrity on this exam. 

 
________________________________________________ 

 (Signature) 
 
 
 

First, skim the entire test.  Then carefully read all instructions before starting. 
 

• This test is closed-book.  No calculators, reference sheets, or other materials are allowed. 
• Conciseness, clarity, and style count. 
• Carefully comment each variable and major control structure. 
• Do not use any MATLAB code. 
• You may not alter, add, or remove code outside of the boxes and blanks. 
• If you provide multiple answers, we will only grade one.  We will pick which one.  (In other words, it is 

to your advantage to give us just one answer!) 
 
 

Grader initials 
Problem 1:  ________ (10 possible)   __________ 
Problem 2:  ________ (10 possible)    __________ 
Problem 3:  ________ (5 possible)    __________ 
Problem 4:  ________ (10 possible)    __________ 
Problem 5:  ________ (15 possible)    __________ 
Problem 6:  ________ (20 possible)    __________ 

  
Total:  ________ (70 possible)    __________ 
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Problem 1: Inheritance Hierarchies (10 points) 
 
Read through the following Java code and draw the inheritance hierarchy for the Crop, Corn, and Wheat 
classes.  You may omit constructors, but include all other variables and methods in the proper places. 
 
publ i c  c l ass Cr op {  
    pr i vat e i nt  t i meToGr ow;  / / s t or es t he t i me l ef t  f or  t he cr op t o gr ow 
    pr i vat e St r i ng name;     / / t he name of  t he cr op 
 
    / / def aul t  const r uct or  -  not hi ng i s  pl ant ed 
    publ i c  Cr op( )  {  
        t hi s. name = " di r t " ;  
        t i meToGr ow = 0;  
    }  
 
    / / t hi s const r uct or  t akes i n a name f or  t he cr op and set s t he t i meToGr ow 
    / / t o 0.  I t  shoul d be used f or  non har vest i ng pl ant s,  i . e.  gr ass 
    publ i c  Cr op( St r i ng name)  {  
        t hi s. name = name;  
        t i meToGr ow = 0;  
    }  
 
    / / t hi s const r uct or  t akes a cr op name and a har vest  t i me 
    publ i c  Cr op( St r i ng name,  i nt  t i meToGr ow)  {  
        t hi s. name = name;  
        t hi s. t i meToGr ow = t i meToGr ow;  
    }  
 
    / / t hi s met hod r educes t he t i me l ef t  unt i l  t he Cr op i s r eady by one 
    publ i c  voi d gr ow( )  {  
        t i meToGr ow- - ;  
    }  
 
    / / r et ur ns t he amount  of  t i me l ef t  t o gr ow unt i l  har vest  
    publ i c  i nt  t i meLef t ( )  {  
        r et ur n t i meToGr ow;  
    }  
}  
 
Draw your inheritance hierarchy here: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 3

cl ass Cor n ext ends Cr op {  
    pr i vat e i nt  ear sOf Cor n;  / / number  of  ear s of  cor n on t he cor n pl ant  
 
    / / cal l s  t he super  const r uct or  and set s t he number  of  ear s t o 0 
    publ i c  Cor n( )  {  
        super ( " cor n" ,  7) ;  
        ear sOf Cor n = 0;  
    }  
 
    / / t hi s gr ow met hod cal l s  t he par ent  gr ow met hod and t hen adds one ear  of  
    / / cor n at  r andom t o t he number s of  ear s i n t he cor n pl ant  
    publ i c  voi d gr ow( )  {  
        super . gr ow( ) ;  
        i f  ( t i meLef t ( )  >= 0)  {  
                ear sOf Cor n += ( i nt )  ( Mat h. r andom( )  *  2. 0) ;  
        }  
    }  
 
    / / conver t s t he cor n obj ect  i nt o a st r i ng t o be pr i nt ed 
    publ i c  St r i ng t oSt r i ng( )  {  
        r et ur n ( ear sOf Cor n + "  ear s of  cor n" ) ;  
    }  
}  
 
cl ass Wheat  ext ends Cr op {  
    / / named const ant s f or  t he 3 t ypes of  wheat  
    publ i c  st at i c  f i nal  i nt  DURUM = 0;  
    publ i c  st at i c  f i nal  i nt  HARDWHI TE = 1;  
    publ i c  st at i c  f i nal  i nt  SOFTWHI TE = 2;  
 
    pr i vat e i nt  wheat Type;  / / s t or es t he t ype of  wheat  
 
    / / def aul t  const r uct or  
    publ i c  Wheat ( )  {  
        super ( " wheat " ,  3) ;  
        wheat Type = SOFTWHI TE;  
    }  
 
    / / t hi s const r uct or  t akes i n a t ype of  t he wheat  bei ng gr own 
    publ i c  Wheat ( i nt  wheat Type)  {  
        super ( " wheat " ,  3) ;  
        t hi s. wheat Type = wheat Type;  
    }  
 
    / / conver t  t he wheat  obj ect  t o a St r i ng 
    publ i c  St r i ng t oSt r i ng( )  {  
        / / r et ur n t he appr opr i at e St r i ng 
        swi t ch( wheat Type)  {  
        case DURUM:  
            r et ur n " dur um wheat " ;  
        case HARDWHI TE:  
            r et ur n " har d whi t e wheat " ;  
        case SOFTWHI TE:  
            r et ur n " sof t  whi t e wheat " ;  
        def aul t :  
            r et ur n super . t oSt r i ng( ) ;  
        }  
    }  
}  
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Problems 2, 3, and 4: Constructors and Methods 
 
Skim the following Field class: 
 
publ i c  c l ass Fi el d {  
    pr i vat e bool ean i sPl ant ed;    / / i s  somet hi ng pl ant ed? 
    pr i vat e Cr op cr opPl ant ed;     / / what  Cr op i s pl ant ed i n t he Fi el d? 
 
    / / def aul t  const r uct or :  set s t he Cr op t o nul l  
    publ i c  Fi el d( )  {  
        i sPl ant ed = f al se;  
        cr opPl ant ed = nul l ;  
    }  
 
    / / const r uct or :  speci f i es what  Cr op i s pl ant ed i n t he Fi el d 
    publ i c  Fi el d( Cr op c)  {  
        i sPl ant ed = t r ue;  
        cr opPl ant ed = c;  
    }  
 
    / / met hod t hat  cal l s  t he gr ow( )  met hod of  t he Cr op pl ant ed i n t he Fi el d 
    publ i c  voi d wat er ( )  {  cr opPl ant ed. gr ow( ) ;  }  
 
    / / t hi s met hod al l ows t he user  t o change t he cr opPl ant ed val ue f or  t he 
    / / f i el d.  I f  t he f i el d i s  al r eady pl ant ed,  i t  must  be har vest ed f i r s t ,  
    / / bef or e a new cr op can be pl ant ed,  and t he met hod r et ur ns 1.   
    / / Ot her wi se,  t he cr op i s  pl ant ed,  and t he appr opr i at e var i abl es ar e 
    / / updat ed accor di ngl y.  
    publ i c  i nt  pl ant ( Cr op c)  {  
        i f  ( i sPl ant ed)  r et ur n 1;  
        el se {  
            cr opPl ant ed = c;  
            i sPl ant ed = t r ue;  
            r et ur n 0;  
        }  
    }  
 
    / / r et ur ns t he cr op t hat  i s  pl ant ed i n t he f i el d 
    publ i c  Cr op har vest ( )  {  
        cr opPl ant ed = nul l ;  
        i sPl ant ed = f al se;  
        r et ur n cr opPl ant ed;  
    }  
 
    / / t hi s met hod r et ur ns an i nt eger  f or  f our  di f f er ent  cases of  t he Cr op 
    / / whi ch i s  pl ant ed i n t he f i el d.  I f  t her e i sn’ t  a cr op pl ant ed,  
    / / r et ur n 3.  Ot her wi se,  i f  t he har vest Ti me i s 0,  i t  i s  r eady,  r et ur n 0.  
    / / I f  har vest Ti me i s > 0,  i t  i s  not  r eady,  r et ur n 1.   
    / / I f  t he t i meLef t  i s  < 0,  t he Cr op has r ot t ed,  r et ur n 2.  
    publ i c  i nt  har vest Ti me( )  {  
        i f  ( i sPl ant ed)  {  
            i nt  har vest Ti me = cr opPl ant ed. t i meLef t ( ) ;  
            i f  ( har vest Ti me == 0)  r et ur n 0;  / /  success 
            el se i f  ( har vest Ti me > 0)  r et ur n 1;  / /  not  r eady yet  
            el se r et ur n 2;  / /  cr op has r ot t ed!  
        }  
        el se r et ur n 3;  / /  no cr op t o har vest  
    }  
}  
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Now read through the following Farm class.  Then implement the indicated methods. 
  
/ / c l ass Far m -  al l ows user  t o cr eat e a Far m obj ect  t hat  has a squar e f i el d 
publ i c  c l ass Far m 
{  
    pr i vat e Fi el d [ ] [ ]  f i el ds;  / / ar r ay t o st or e t he Fi el ds 
 
    / / def aul t  const r uct or  f or  Far m obj ect ,  makes 5x5 empt y f i el ds 
    publ i c  Far m( )  
    {  
        f i el ds = new Fi el d [ 5] [ 5] ;  
        f or  ( i nt  i  = 0;  i  < f i el ds. l engt h;  i ++)  {  
            f or  ( i nt  j  = 0;  j  < f i el ds. l engt h;  j ++)  {  
                f i el ds[ i ] [ j ]  = new Fi el d( ) ;  
            }  
        }  
    }  
 
    / / Mai n const r uct or  f or  c l ass Far m,  t akes i n a s i ze ar gument  f or  t he 
    / / f i el d s i ze and i ni t i al i zes t hem t o empt y f i el ds.  
    / / Not e t hat  t he f i el d i s  i n 2 di mensi ons,  wi t h t he number  of  r ows and 
    / / t he number  of  col umns equal  t o t he s i zeOf Fi el ds par amet er .  I t  al so 
    / / assumes t he val ue passed i n i s  > 0.  
    publ i c  Far m( i nt  s i zeOf Fi el ds)  {  
        f i el ds = new Fi el d [ s i zeOf Fi el ds] [ s i zeOf Fi el ds] ;  
        f or  ( i nt  i  = 0;  i  < f i el ds. l engt h;  i ++)  {  
            f or  ( i nt  j  = 0;  j  < f i el ds[ i ] . l engt h;  j ++)  {  
                f i el ds[ i ] [ j ]  = new Fi el d( ) ;  
            }  
        }  
    }  
 
    / /                 PROBLEM 2 ( Const r uct or s)  10 pt s               / /  
    / / - - - - - - - - - =========i mpl ement  t hi s Const r uct or =========- - - - - - - - - / /  
    / / t hi s const r uct or  t akes i n a s i ze but  al so t akes i n a bool ean par amet er  
    / / t hat  det er mi nes t he l ayout  of  t he f i el d.  The f i el ds ar e agai n l ai d out  
    / / i n a 2 di mensi onal  f i el d wi t h s i zeOf Fi el ds r ows and col umns.   
    / / I f  i sRows i s t r ue,  t hen t he f i el ds shoul d be l ai d out  wi t h al t er nat i ng 
    / / r ows of  Cr ops:  I n t he f i r s t  r ow,  pl ant  Cor n.  I n t he second r ow,  
    / / pl ant  Wheat .  Repeat  t hi s unt i l  al l  of  t he r ows ar e f i l l ed.   
    / / I f  i sRows i s f al se,  pl ant  DURUM Wheat  i n t he whol e f i el d.  
    / / Not e t hat  t he const r uct or  assumes t he val ue f or  s i zeOf Fi el ds i s  > 0.  
    publ i c  Far m( i nt  s i zeOf Fi el ds,  bool ean i sRows)  {  
 
 f i el ds = new Fi el d [ s i zeOf Fi el ds] [ s i zeOf Fi el ds] ;  
 f or  ( i nt  i  = 0;  i  < f i el ds. l engt h;  i ++)  {  
   f or  ( i nt  j  = 0;  j  < f i el ds[ i ] . l engt h;  j ++)  {  
  i f  ( i sRows)  {  
    i f  ( i  % 2 == 0)  f i el ds[ i ] [ j ]  = new Fi el d( new Cor n( ) ) ;  
    el se f i el ds[ i ] [ j ]  = new Fi el d( new Wheat ( ) ) ;  

}  
  el se {  

  f i el ds[ i ] [ j ]  = new Fi el d( new Wheat ( Wheat . DURUM) ) ;  
  }  
   }  
 }  
    }  
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    / /              PROBLEM 3 ( Updat e met hod)  5 pt s             / /  
    / / - - - - - - - - - =========i mpl ement  t hi s met hod=========- - - - - - - - - / /  
    / / wat er s t he speci f i ed f i el d i n t he ar r ay of  f i el ds,  
    / / shoul d check f or  val i di t y  of  x and y coor di nat es 
    publ i c  voi d wat er Fi el d( i nt  x,  i nt  y)  {  
 t r y  {  
   f i el ds[ i ] [ j ] . wat er ( ) ;  

}  
cat ch ( Ar r ayI ndexOut Of BoundsExcept i on e)  {  

   Syst em. out . pr i nt l n( “ I nval i d f i el d speci f i cat i on. ” ) ;  
 }  
    }  
 
    / /          PROBLEM 4 ( Updat e/ access met hod)  10 pt s         / /  
    / / - - - - - - - - - =========i mpl ement  t hi s met hod=========- - - - - - - - - / /  
    / / t hi s met hod at t empt s t o har vest  Cr op pl ant ed i n t he Fi el d 
    / / speci f i ed by t he coor di nat es r ecei ved.  The coor di nat es shoul d 
    / /  be checked f or  val i di t y .  I t  shoul d t hen check t he 
    / / har vest  condi t i on of  t he cr op and pr i nt  out  an appr opr i at e 
    / / er r or  message i f  t he Cr op i s not  r eady t o har vest .  Al so,  i f  
    / / t he Cr op i s r eady,  r et ur n i t ,  i f  not ,  r et ur n nul l .   
    publ i c  Cr op har vest Fi el d( i nt  x,  i nt  y)  {  
 t r y  {  
   swi t ch( f i el ds[ i ] [ j ] . har vest Ti me( ) )  {  
  case 0:  r et ur n f i el ds[ i ] [ j ] . har vest ( ) ;  

case 1:  Syst em. out . pr i nt l n( “ Cr op not  r eady. ” ) ;  
     r et ur n nul l ;  

case 2:  Syst em. out . pr i nt l n( “ Cr op r ot t ed. ” ) ;  
     r et ur n nul l ;  

case 3:  Syst em. out . pr i nt l n( “ No Cr op pl ant ed. ” ) ;  
     r et ur n nul l ;  

def aul t :  
     r et ur n nul l ;  
   }  
 

}  
    }  
 
 
    / /  ASSUME THI S METHOD HAS BEEN I MPLEMENTED.  
    / / pl ant s t he speci f i ed f i el d i n t he ar r ay of  f i el ds wi t h t he 
    / / suppl i ed Cr op 
    / / al so checks f or  val i di t y  of  x and y coor di nat es 
    publ i c  voi d pl ant Fi el d( i nt  x,  i nt  y,  Cr op c)  {  }  
 
}  
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Problem 5: Testing (15 points) 
 

Write a main() method for the Farm class that tests the methods you just implemented.  This means that 
it should use the Farm() constructor you wrote, the waterField() method, and the harvestField() 
method.  You may also make use of other methods from any class provided to help you test your 
methods. 
 
For the Farm() constructor, you should have at least two tests: one that will lay out the Farm in 
alternating rows, and one that will make all of the Fields hold wheat. 
 
For waterField(), you should have at least two tests: one that uses valid inputs, and one that uses invalid 
inputs. 
 
For harvestField(), you should have at least three tests: one that uses valid inputs and returns a valid 
Crop, one that uses valid inputs but returns a null Crop, and one that uses invalid inputs. 
 
ALL OF YOUR TESTS SHOULD BE COMMENTED. 
 
    / / - - - - - - - - - =========i mpl ement  t hi s met hod=========- - - - - - - - - / /  
    / / you shoul d t est  t he met hods you have j ust  wr i t t en her e 
    publ i c  st at i c  voi d mai n( St r i ng[ ]  ar gs)  {  
 
 / /  cr eat e a new Far m wi t h cor n and wheat  
 Far m f ar m1 = new Far m( 5,  t r ue) ;  
 / /  cr eat e a new Far m wi t h onl y DURUM wheat  
 Far m f ar m2 = new Far m( 6,  f al se) ;  
 
 / /  wat er  a f i el d wi t h Cor n i n i t  unt i l  i t ’ s  r eady t o har vest  
 f ar m1. wat er Fi el d( 2,  2) ;  
 f ar m1. wat er Fi el d( 2,  2) ;  
 f ar m1. wat er Fi el d( 2,  2) ;  
 f ar m1. wat er Fi el d( 2,  2) ;  
 f ar m1. wat er Fi el d( 2,  2) ;  
 f ar m1. wat er Fi el d( 2,  2) ;  
 f ar m1. wat er Fi el d( 2,  2) ;  
 
 / /  wat er  an i nval i d f i el d 
 f ar m2. wat er Fi el d( 4,  7) ;  
 
 / /  har vest  t he Cor n f r om t he wat er ed f i el d 
 f ar m1. har vest Fi el d( 2,  2) ;  
 
 / /  har vest  nul l  cr op f r om t he f i el d t hat  was j ust  har vest ed 
 f ar m1. har vest Fi el d( 2,  2) ;  
 
 / /  i nval i d f i el d coor di nat es 
 f ar m2. har vest Fi el d( 6,  7) ;  
 
 
 
 
 
 
 
 
 
    }  
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Problem 6: Tracing (20 points) 
 
Trace the following testing method by drawing the current state of the specified objects and references in 
the blanks between lines. 
 
    publ i c  st at i c  voi d t est er ( )  {  

Cr op wheat  = new Wheat ( ) ;  
 Fi el d myFi el d = new Fi el d( ) ;  

/ /  Dr aw wheat  and myFi el d.  
 
 
 
 
 
 
myFi el d. pl ant ( wheat ) ;  
/ /  Dr aw wheat  and myFi el d.  
 
 
 
 
 
 
myFi el d. wat er ( ) ;  
/ /  Dr aw wheat .  

 
 
 
 
 
 
 myFi el d. wat er ( ) ;  

/ /  Dr aw wheat .  
 
 
 
 
 
 
 myFi el d. wat er ( ) ;  

/ /  Dr aw wheat .  
 
 
 
 
 
 
 wheat  = myFi el d. har vest ( ) ;  

/ /  Dr aw wheat  and myFi el d.  
 
 
 
 
 
 
    }  


