
Q&n(L£>LDL|U U6V)<SB69)60<5bSb(P<5Bli) 

&«D6V)UL3I_LD 

3%nuL)ai aj65)60iDiT65J?lLJ u^Cms (L|6^luiluj60) utgaSl I I - @ij655ii_rrub U(56Uib - 2 0 1 8 / 2 0 1 9 

G Y G 3 2 6 2 - &mG6>6ii&mf u @ u u i r u J 6 i j 

Grbijub: fpsJ ia j i ( 0 3 ) tD6otfH^$!ujrT6\)r£i<S6fT 

Qpafrjnj (03) 6ifl«TiTak&(6n;ai(3j LorrajaSijib 6i5)6ini_uj6i,ilas(a>a. 

L|6Trfflflsi5l6UIJffl51lU60 ^HLU6lltSn6Si?TasfT 6&SBm &>g,n <gj,L-6G\ ^6W65OT&aiUUll (56fTSTT65T. 

aswifluurrsjr i%<3u_irra>ib ^gnju5a3ak&uuu(B6fr<>TTaj|. 

1- ( A ) <£J,uJ6n spsjiqjsb a5(!5ff̂ i<oai(i6ti si6sipr6i) STSJISSI? 

( 0 2 Lj<rfT6rfla&6f!) 

(b) #"lp iDuajIrfi uffKSffnajSBSBi tcrbpii O u © i b ifiirajliP uifKBa^ajsmssr si68iufiuri)pAa36B)Lii3sv)[T6si 

( 0 3 L|iitlffrfl»6tl) 

(c) ®!r £j,uJ6ii(T6n[r iDa »6 f r 6MTJ rbiTL*ffrfl60[T £i6bsoajj sunij ! S p a 3 i5iTLai6ifl6Ufr £ i a 5 *sn«| 

ingj (̂(ijrBaiaflssirDsmrr OTSsiuanaj ^ig5l!5gjl£l*iTsn6n 6i51(n)ii>na365iro(iir. dJajfBasfTai suirj 

fBrtilsfffflesr QuiT(ig3>) 36 yrr6U6orra>6Tfli_(ipti> njrrfr ® p a 3 [B(Tila&6rflisJT Gurraji 36 

i_|rj 6ii6orra&6rtl LUSI® rb^lLb g,tjGn&,6b SffffifflaajuuilLSor. £tili_6ii6!D6S5i ,g)60. 1 @ © 

in(TaSl!Pfi&srfl6v5lj5jgii ajprajassosnai a&inl^ iglrbaSlsiifDSi. SUTU [&Tuai6ifl6b uig j ^©^gja jst i 

siirrj Hipail rBiril«6siflsb i£g>j £Ki5ji§|fflja51«51(5^ajl SsupugaSlssinDgj srssm) (ipî fflSrfxaj 

6D(!56iia3(D@LJ (SurrajiiD(r63T ^J^ITJJLD ©©aatetDffjn'? a = 0 . 0 5 . 

£ttlLSlJ6!D65IJT g)60. l 

siirrfj ®pajl psfTuasn surrpr r&iTtlfi&6n 

M w e = 3 . 5 Ŝ jbfDJS6TT 

Owe = 1.4 

M w < ) = 2 . 1 6tf[i3[D[ra56fi 

o W d = 0 . 8 

( 0 5 ysfisiflaisfT) 

1 

1 



(d) 9 © q6nsiflffl5l6ii!js)51uj60 ^rfliflstDUj ajssigy ^6iisiflsiilsijrrffl51uj6t) U T L ^ I S M fflSte65i£35l;DS5T 

QgiiTLJuiTaj Qa3|fl!BfjiGlairT6nsTi afl̂ ibqaSsorrDfTij. s t a i j rflgjoj înoeoi uifilsnff 6p6si6S)jD ugjgj] 

icfi6OT6i)frai(sj)(3&(g, su(8jLJL5l6S)6isi ^LDLSuuffilDO (ipsstLp) (a pre-test) £ $ 3 3 aSlnoeir 

u(fL6»ffu5l6ins5i u)fT6iisrei]iiai(STfi«&@ su@udlsJi ( Lp^a ta GuirajiLi) (a post-test) 

6iJtpr&i(̂ eS65ijDfrir- Qurr^sBfantD I D L L I D 0.05 si68i<i «6(ijgjj<9&. 331J611 £)ilL6ii68)68!J[ @60. 2 

j§6u a(rili_uuL.®6n6nai. 

£Hll_SlJ6!D68Bf ( § 6 0 . 2 

uxresnajfr 
yptB uJLem (Pre

test) 
L3(D u(fLl«Dff Post-

test 

1 78 80 

2 67 69 

3 56 70 

4 78 79 

5 96 96 

6 82 84 

7 84 88 

8 90 92 

9 87 92 

10 65 75 

(10 U|«tT6lfla&6fl) 

(Qim^aju i_j6fr6rr)a&6n 20) 

2. £|LL.61J8B6iSn JDSO. 3 (§60 a>!JUUL®6fl6n 53gffl|«&6fT 5 Q«16il(!>6Dfn]Ulll_ (B«)anaMjnfll«6TflaiIir6b 4 

(o6U6B)6UUjrrtlai6tl (o6U6B)6UUjrrtlai6tl A B C D 

1 44 38 47 36 

2 46 40 52 43 

3 34 36 44 32 

4 43 38 46 33 

5 38 42 49 39 
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(20 i_|6nsiflasTi) 

(a) sjaB uifSLDixswn̂  < $ L L U Lf1fjff<#l«»saT (linear programming problem) ©ssrftflansn STcipsitb 

Suirgj ®s5i(r5l65)6isirA«uui_ Ssuassrî uj (ipssip LJlgajrrsir Gpiai^a&sinsnu GLituif]®*. 

(02 i_|stisTflasfr) 

(b) ^ la j l&if l^ajsb L51[r<j#)6!D60i (maximization problem) i D j o p i b @«niTj^aj6V) d lgarf lsDsn 

(minimization problem) 6i6oru6iJfi3p®aSl6ini_u5l60iT6!n (B6upuiT(B&6n sisnai? 

(03 q s t i s i f l a s f i ) 

(c) 6T6iH6i»u) (ip6»n3iiSl6S)6aiu (simplex method) UUJ6BIU0^33 Lilarajfljib t%£$6«6oui3«»ssi£ 

(or5iTai«ib: 

50x1 + 120x2 + 40x3 + 50x4 = Z (max) 

2x1 + x 2 + x3 < 4 5 0 

3x2 + x3 + x4 < 180 

4x1 + x 3 < 4 0 0 

x l + x 2 + x4 < 110 

inrbptb 

x l , x2, x3, x 4 > 0 

(15 L|6tT6lflfi&6iT) 

(QuDd^ajU nsfisiflftsfi 20) 



4. 16 (gu^QiStrSB)* «655ra&Glaj(BuMLi U(3j3jle&6fi (census tracts) iDjfjpLb 20 i£iirfrjl<5&(gn><ifi&rr6ai 

(variables) e&j®\&> ffjiriuib (data matrix) (£Cu6ii65)6w @6U. 4) iDtbpib ®6iD655r6nai(3j6ii5i® 

ajiTLUii) (correlation coefficient matrix) («9nli_6ii65>65M gj60.5) 6T6siu65i aSG(p 33juuil®6Ti6Ti65i. 

A - 3SL.60 LDLL^3Sl6l51(5$gl ffJITfflfl &_UJ!JLb Ugigjl £|l9*6rfl60 

B - ffjjirffjfl 6U([T>l_ITrti33 Gl61iUUSS)65)60, Q6)JUUtDIT65fl UrtGS)g>&>6fil,Si> 

C - 3IJITff[fl SlltgL-iriiiffj UWlOJlffilllpffffl £|Ibl(3360mi3i6rfl60 

D - 6p(5 33jJiJ 65)tDgJ13i3ifT6BI J jU jai6lfl65I 6F65W655flaS65)3i 

E - 3jpULil65l|.3j6UJ366lfl65t 3(f>6figtb 

F - g|65>l_UJ 6DUJ8JJ ffll®l_t6l3J6Tfl6V) 

G - [b3ifja>@)190Gl3jlT65)ai ffdjaJa&lD 

H-1000 (8u(!53J3irrsn LflpJLja>6lfl65T 6I655T655?)a565)3J 

I - aSijfTiDULirn af laiOTuSaerflsJi 9aos3g,\b 

J - E_fTjua53jl^3jj65)ji) Gl3jrr(̂ l(T) ff336il3jii) 

K-100 SU(53J35(T651 61irr3i65imiai6nl65I 6I655r655fl3565>3i 

. L -100 Su®3i«(T65I 053(I6iB6U(oUff1«6Tf!6Bl 6T655t655fl3>65)3i 

M - ffjrrffif) ffiKjjixxrfisiir) p r p Gli_!Tsojr&6ifl6v5 

N - @6i)Gl6ijrr(5 100 Qi_(T60fra(633i@iDrr65i LDrrrglso 3nilL_rT655is5Hi) 6ii([ijiDrr65rii> iDijfpiLb a_6fr(6n>rr 

6iic!5u>rT6aiLb 

O -100,000 6u(jaiiBtT65I ffC\-g>$$G5l£\aa6fi\GS\ 61655r6aSflai65)3J 

P -100,000 Gu(!53i3ifT651 65)6ll^33lujira6lfl65I 6T655r65Sflffi65)3i 

Q - ©aiGteiJiT® 1000 tJlpJL)3j(6j53J3i[r65i Q6U6fi65)6'mdl65t £\3iwyG5S\Gfiff>w 

Pv - y,ir^351Gl3liJ3j LIITLffnr6B60 6D(5l_[5ia56rfl65T 6T65OT605rl3S6B>3i, 6p(Jj 6U(!5L^3jl6b UJi3j(r@li) 

S - ©(J) tD(T655r6116pai5ilT65r S>ebi6&ff GlffeOaffeStli) U3>3jJ Ql_(T6WT3i(6TJiai(3j 

T - 3%)r&3j ©IpfTlLI 61133JI Gtetr655IL. 6j(gai6Tfl65t 3:336il33lb 
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£)LI_5U65>655T ®60 . 4 - avrraigiastTUJib (Data Matr ix ) (X ) 

imps 

A B C D E F G H ! i K L M N O P Q R S T 

A L 50 68 68 64 30 26 22 55 12 31 39 33 19 22 82 79 25 89 28 54 

AS 65 62 49 34 22 29 22 43 17 29 33 30 18 24 79 91 23 87 32 48 

DE 6 54 45 226 14 29 23 66 4 37 40 53 33 15 115 135 20 108 54 80 

F L 10 72 56 91 18 31 20 74 2 15 45 45 24 11 150 142 23 106 41 78 

GA 60 62 47 68 29 26 24 55 9 32 37 36 22 19 125 102 23 88 33 58 
KY 75 56 41 76 7 28 22 45 17 27 38 32 20 21 108 95 26 85 32 53 
L A 10 70 63 72 32 25 25 63 7 17 32 36 21 21 128 114 21 86 42 61 
HD 3 5 58 44 314 17 29 20 73 31 25 37 48 30 11 175 158 22 10 50 81 
H I 30 65 49 46 42 24 24 38 23 31 29 25 16 21 101 76 23 86 27 4 5 
MO 80 56 35 63 9 32 21 67 12 28 37 47 26 17 72 149 21 93 45 66 

NC 70 60 44 93 25 26 22 40 16 42 35 31 20 15 77 100 22 85 32 57 
S C 35 64 47 79 35 23 22 41 14 43 35 28 18 16 72 80 22 84 28 54 
T E 90 61 47 85 17 27 22 52 15 35 35 35 20 22 115 113 24 86 30 57 
T S 170 67 29 37 12 27 22 75 7 20 42 41 23 15 144 111 26 101 4 0 69 

VA 95 59 44 100 21 27 21 56 9 27 34 38 24 15 114 108 24 92 38 66 
wv ISO 56 44 71 5 29 20 38 7 27 31 34 20 15 97 103 26 87 33 57 

•stL-LfflisnsHr JUGO. 5 - !i)6»6i*H6i)ffi(g)6!Rnffjg> ajrmjii (Correlation Coefficient Matr ix (R ) ) 

UXTflS 

A B c D S F G H / J K L .V N O P Q X S T 
A too -0-24 -061 - 037 4)33 0.12 -034 -0.11 -011 4).08 4).06 4>.12 4 U 9 4>.02 4X08 4 M 4 0.71 0.12 - 0 2 2 4>.16 

B 4)24 1.00 0.56 -040 0 3 5 - 035 0 2 6 0 2 2 4)24 4 )44 0 2 0 4 )25 4 )40 0.11 021 4 )23 0.07 0 2 0 4 )27 -0.10 

C -0.61 0.56 100 -006 0.56 - 0 2 9 0 2 9 -0.10 -0.10 4)11 4 )10 4)24 4 )28 0 3 3 4 )06 - 027 4)14 0.02 - 0 2 4 4). 19 

D 4)37 -0.40 - 0 0 6 100 - 0 2 0 0 2 5 -028 0.42 0 J 4 0.0? 021 0.64 0.78 4 )56 0 5 3 0 6 3 -0.42 -0.64 0 6 9 0.71 

E 4 )33 0.55 0.56 -020 1.00 -0.78 0.61 - 0 3 0 0 2 2 0 2 6 4 )38 4)34 4)47 0 3 2 -0.18 -034 - 0 3 2 4)03 4 )44 4 )43 

F 0.12 -0.35 - 0 2 9 0 2 5 -0.78 1.00 -0.62 0.48 -0.18 4>.40 0.44 0.69 0 3 7 4 )34 0.19 0.74 4>.05 0.02 0.58 0 3 4 

G -0 34 0 3 6 0 2 9 4 )38 0.61 -0.62 1.00 -0.18 -0.07 0.14 4 )32 - 0 3 3 4 )26 0.59 4 )12 4 )42 4 )29 0 2 6 -0.17 4)40 

H - O i l 0 J 2 - 0 1 0 0.42 -0.30 0.48 -0.18 100 - 0 2 6 4).59 0.71 0.85 0.73 4).4S 0.69 0.78 4 )23 4>.08 0.78 0.85 

I -0.11 4 )34 - 0 1 0 0 3 4 0.22 -0.18 -0.07 - 0 2 6 100 0 2 5 4 )39 4 )28 4 )14 0.14 0.03 -0.07 -0.04 -0.81 4 M 7 4)24 

J -O.O* 4J.44 - O i l 0 0 7 0.26 -0.40 0 1 4 -0 59 0.25 1.00 4)27 - 0 3 2 4 )15 0.16 4 )62 - 0 4 0 - 0 2 4 0.01 4 )35 4)35 

K -0.06 020 -0.10 021 -0.38 0.44 -032 0.71 4 )39 4 )27 100 061 0 5 0 4)44 0.40 0 4 6 0.06 021 0.41 0.64 

L -0.12 -0.25 -0.24 064 -0.54 0.69 -0.33 0.85 4 )28 4 )32 0.61 1.00 0.96 4)60 0.52 091 -038 4).07 0 9 3 0 9 4 

M -0.19 -0.40 -0.28 0 7 8 -0.4? 0.57 - 0 2 6 0.73 4 )14 4 )15 0 3 0 0.96 1.00 45.61 0.51 0 8 5 4 )45 4 )19 0.94 091 

N -0.02 0.11 0.33 - 0 5 6 0.32 -0.34 0 5 9 -048 0.14 0.16 4 )44 4 )60 4)61 1.00 4)47 -0.62 0.16 021 4>.57 -0.78 

O 4 )08 031 -0.06 0.53 -0.18 0.19 -0.12 0 6 9 0.03 4 )62 0 4 0 0.52 0.51 -0.47 1.00 0 3 7 0.05 4 )39 0.53 0.67 

P -0.14 -023 -027 0.63 -0.54 0.74 4M2 0.78 -0.07 -0.40 0 4 6 0.91 0.85 -0.62 0 3 7 1.00 4)42 - 0 2 8 0.88 0.88 

Q 0.71 0.0? 4)14 -0.42 - 0 3 2 -0.05 - 029 -023 - 0 0 4 4)24 0.06 4 )38 4 )45 0.16 0.05 4)42 1.00 0.09 4)31 -033 

R 0.12 0 3 0 0 0 2 -0.64 -0.03 0.02 0 2 6 -008 4)81 001 021 4 )07 4 )19 021 4 )39 4 )28 0.09 1.00 -0.17 -0.17 

S -0.22 -037 -024 0 6 9 -0.44 0.5S -0.17 0.78 -0.17 4 )35 0.41 0.93 0 5 4 4 ) 3? 0 3 3 0.88 -031 -0.17 1.00 0 8 9 

T -0.16 -0.10 -0.19 0.71 -0.43 0.54 -0.40 0.85 4 )24 - 035 0.64 0.94 051 -0.7S 0.67 0.88 4 )33 -0.1? 0 8 9 100 
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6uip(iiauuL@«nsn a3ij6na&«D6mJ UOJ6BIU(B^351 (tpgeonsugn QpsoAsntrj^snasu Qurpja. 

(08 4siT6iflai6n) 

Eigen QurgiiDiTaffib mfrjpii) sfl6nrbia3uu(Bsa3*3i>»i9iJJ icfrrr)(Tjp5!fD6OT (explained variation) 

6i6siusiifD65)ri)a> aj685tla>@a>. 

(04 nsfTsrfla&sn) 

®ib5P6O»anpa>srfl60T singssSlifatsaiDuSsin £)^uu68)Lidl6ti Qun^^ajiDfrtsi 6u@iJL|aj6iflssi 
6I6aJ(6S3fl*65)«a5@6fl @LblDTri$la>65)6ri ©(JgUUfB^gJft. 

(04 i_|6nffli!a56TT) 

rtTjr ®u 16 @î «ai650flLjg U(3ja5*6s>6n (census tracts) dlir<B^u>ujifiireB* aS(5ibiJ]6sr[T6b 
Saj6S)siiLJij©a5)6JiiD u^Qpenroebeh 6i«n6u? 

(04 q6fT6lfl«6fl) 

(Gl lCrt^ajU L|6TT6Tflai6tl 2 0 ) 

5. fBUffl60I (^p6B)6TTti$6S! £161761] U)fT)pib £_l_60 £|6TT61j 6I6BTU6ai £(QjrrapJ P6SW6OT1TJ61I ujbpSl 5T35(rffl) 

3*i(D«3iilVlLI65T61lfT? 

GiDrtiLitp £j,UJ6n sflesnraSlfi)® si6s>LLusiTluu336b £jj6uii> Qa&irssJrL rflso £j,uj6ii[T6Ti(rai6n a&eoairrffl 

lDH6SBI611jai6fl 2 0 Gu:fl65WH LD(T^llfSujrTa&* Q«!T6!(5T(S (£fl6HG>Glt>ertff Q&aiflfr&SSlty (^*lL6U«D63M ® 6 0 . 

6) 

• Y - QffiufD05)6ir IQ u33jluQu6!Wfaisfi (Performance 1Q scores) 

• X i - gpsa>srra51sjr £i6TT6n (Brain size) 

• Xi-2_i_6b £isn6i| (Bodysize) 

(a) 9 © U6t> ®65)6«iisi)a» <g6a8iai^a3fT)avr6!ii (multiple regression) &w<xiumLiQ.8S)9x &mu>s>!g)5>. 

(12 L|6tl6Tfl«Sfl) 

(b) 9 ( 5 jBuiflesi gysasrsisngjlŝ  Q a j i r u j u i r a 6 i$ j6 i ja>p6i i3 i l6b 9®snrrffjj 2_i_so £)6n6i)d&<3jt£>, 

QP65)6nuJl68i <£i6TT6iS!rf3<3ji£) jgar>i_Guj @n3luL5)L_£g3&a3£ GlajrrL!rL| a[r650Tuu(Ba5l65i|Dgi ffrsoip 

*(5gilGaj(r6rtl6i06siu uiflGffrrajlaiiajas. 

(06 L|6n6ifla>6fT) 

(c) £_i£g>i u@uuuuJ6^6Bi QupGupai6fi Q a j i T L J u f r a a(5^6ff>irai (g ) ft. 

(02 46fistfl*sfi) 

(OiDir^ajij L^6fisrilftsn 2 0 ) 
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( i ) 

( i i ) 

( i i i ) 

( iv ) 

1 


