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Problem 1- (25 points) ionsiderthe iollowing ER diagram, which specifies courses, TAs for courses and
ollice hours visits to TAs including a rating for the quality of each visit.

Perfon,i a conversion of the E/R diagram inlo relation schemas. Be sure to specify (underiine) keys
for all rolations. List your set of relations here:
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Problem 2 - (30 points) Considerthe following relational schema:

Course(course#, dept_name)
Enroll(studentlD, course#)

Answer lhese queries using lne rerationata.qcuta:, t l

1) (7 pojnrs) Find the studentD,s of atistudent. *n" 
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(8 point9 Find the studenflD's of alt students who are enrolled
oepanmenls.
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3) (7 points) Find the studen D,s of ajl students who are enrolled in courses fronldepartment (Hint. You can use your answer to (2) above.).
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4) (8 poinrs) Find the studenflD's who are enrofled in al courses. (Hint- you can use the divisionoperator directly.)
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Probtem 3 - (25 points) euery OplTization
Uons der the fotlowing relariotal scherna ancl reJalional algebra query.

customer {cName, street,6A}
jepositGrNqme-.bNam"!:"':"o.,nAtumoer"o"ranc.;
brach (b\lame, assetslqcftD

Identify a relational algebn tree that rcflects t}le order of operations a decent query optimizer woulilchoose. Use the follo\ritrg statistics to estimate the sizes oiinteroeAiate tatieJu"i,iLloin 
"o.rr.

Assume, lcustomerj = 1,000,
ldepositl= 1,000,
lblanchl = 10,
Vfcciry. cusromer) = [0,
V(bcity, branch) = 10,
Max(balance) = 100K

QIIERY:
II bName, cName, batance (o cCity = ,,tempe,,ana*H"= ,t"rnp",, (("ustomer X deposit) X branch))
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Problem 4, (15 pointt Functional Dependencies for keys

Consider-a rclation R(A,B,C,D,E, F) with the following set of funciional depenalencies:
A > C , D E ' F , B ) D .

1) (8 poihrs) Whar is the key for R?

{ e , , a ,  e l "  :  {  A ,  g , E ,  c , t , , F  }  : - $ l

Problem 5 - (15 points) Functional Dependencies

2) (7 points) Add to ihe above set of functional dependencies the alepenalency A ) B. Now, suppose wewant A to be a key. Name one more fimctiotral dependency with only one gtt.ibut" oo ih" l"ft+uod ,id"and only one atfibute on the righFhald side, thut ]f uaa"a-to tt 
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1) (8 points) Consider a rclatiotr schema R=(A,B,C,D,E) ard a set F consisring of the ,bllowing
{unctional deperdencies that hold on R: A ) C, AC)E, AD)8, n >alf] b J n. f. i, ,,u" tf,u,F, the closrre ofF, contails the functional dependencies ia) A ) E and Ci B; C i
((r lAl.= {A r c, rJ=/r} I ,r, rer"r*, Q dd4-!
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2) (7 points) DetemiDe whether or nor the arecomposirion of R inro the relation schemas Rr=(A,c,D)
and R5iA,B,F) ,is lossless-joir under F. Justi$, yo* .o"*"g.,r rur:rc:r..lour u@r r. Jusruv vout alswer.
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