MATHEMATICAL ECONOMICS | / COMPLETE STUDY WORKBOOK

ME-09 UNIT COPY | 43 pages | Full-workbook pages 279-321; printed numbering retained

ME-09 Review & Worked Practice

Source PDF pages 46 (market bridge), 47-49; 50 checked overflow

Combine equilibrium algebra, comparative statics, exact arithmetic and matrix
verification, then write clear English economic interpretations supported by the model.

Foundations | Derivations | Source examples | Worked example | Independent practice | Turk¢e support |
Hint levels 1 and 2 | Solutions and English interpretations | Reflection and retry

Before you start

What do | already understand, and which step do | need to explain?

Do not mark a skill “alone” just because a solution looks familiar. A useful attempt includes the model, the
operations, the check and the interpretation.

Foundations
Review is reconstruction, not formula hunting

The final notes combine market comparative statics, a two-commodity equilibrium solved
two ways, shifted matrix inverses, and multiplication-order checks. Each task starts by
identifying the object and its assumptions.

Turkce explanation

Single-market notation and domains

Demand is QP=a—bP and supply is Qs=—c+dP, with a,b,c,d>0. P is price and Q is quantity
per period. At equilibrium QP=Qs=Q*.

P*=(a+c)/(b+d); Q*=(ad—bc)/(b+d)

Symbol English meaning Turkge karsihigi
P Price Fiyat
Q°,Qs Demanded and supplied quantity Talep edilen ve arz edilen miktar
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Symbol English meaning Turkge karsiligi

a Demand intercept Talep kesisimi

b Magnitude of demand slope Talebin egim buayUkligu

C Magnitude of negative supply intercept Negatif arz kesisiminin blyGkligu
d Supply slope Arz egimi

Turkce explanation

Two commodities: two clearing conditions

With two commodities, each demand equation may depend on both prices. Both markets
must clear simultaneously. A positive cross-price coefficient indicates a positive
cross-price demand relation within this model.

Q:°=Q:1° and Q2P=Q>s

Tlrkce explanation

A shifted matrix is a new matrix

In (A—21)C=l, first form A—2Il. The unknown C is the inverse of that shifted matrix if it
exists. Invertibility of A alone does not answer whether A—-2I is invertible.

(A=21)C=I = C=(A-2I)71, if det(A-2I)=0

Tlrkce explanation

Associativity is not commutativity

C(BA)=(CB)A changes the brackets but preserves the factor order C,B,A. Dimensions can
help choose the cheaper grouping and reject invalid reorderings.

(1x3)(3%x2)(2%x4) - 1x4

Turkce explanation

Demand-intercept increase: both price and quantity rise

Raising a shifts demand upward at every price. With supply unchanged, the new
intersection has higher P* and Q*. The source plots P horizontally and Q vertically.
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Q

arises S

Turkce explanation

Supply-intercept magnitude increase: price rises, quantity falls

Because supply is —c+dP, increasing c lowers supply at every fixed price. In the source’s

P-horizontal diagram it shifts the supply line down/right; this is a contraction, not a supply
expansion.
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Q

c rises So

Turkce explanation

Do not round a price before calculating quantity

The source prices 3.35 and 3.47 are rounded displays of 57/17 and 59/17. Substituting
the rounded values gives slightly distorted quantities.

P1*=57/17; P2*=59/17; Q1*=194/17; Q2*=143/17

Turkce explanation
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An identity target gives a strong impossibility test

If a candidate matrix has a zero first row, every product with it on the left also has a zero
first row. It cannot equal I, whose first row is honzero.

0O O u Vv 0 0
= # |
3 0 w  z 3u 3v

Turkce explanation

Pause and test your understanding

ME-09-C1

In Q=—c+dP, what happens at a fixed price when c increases?
A. Quantity supplied increases.

B. Quantity supplied decreases.

C. Only the demand curve changes.

My choice and the reason, before checking

Turkce question support | Check later

ME-09-C2

A=2x4, B=3x2 and C=1x3. Which statement is correct?
A. AB is defined and is 2x2.

B. C(BA) and (CB)A are both defined and are 1x4.

C. CBA is undefined because three matrices cannot be multiplied.

My choice and the reason, before checking

Turkce question support | Check later
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ME-09-C3

Why can det(A)#0 be insufficient for solving (A-2I)C=I1?
A. The determinant of A—2I, not A, must be nonzero.

B. Identity matrices cannot be subtracted.

C. A-2l always has determinant zero.

My choice and the reason, before checking

Turkge question support | Check later

ME-09-C4

A derivative oaP*/oa is positive. What can you conclude?
A. A higher a raises equilibrium price with b,c,d held fixed.

B. Price must rise over time even if all parameters stay fixed.

C. Every increase in any parameter raises both price and quantity.

My choice and the reason, before checking

Turkce question support | Check later

Derivations with reasons

All eight single-market comparative-static derivatives

The source derives the a and c effects; its preceding page asks for the eight derivatives.

We complete b and d as well. Let S=b+d>0, R=ad—-bc, so P*=(a+c)/S and Q*=R/S.

Source PDF pages 46-47
doP*/oa=[1-S—(a+c)-0]/S?=1/S>0

Changing a leaves the denominator unchanged.
0Q*/oa=[d-S—R-0]/S?=d/S>0

The derivative of ad—bc with respect to a is d.
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0P*/oc=1/S5>0; aQ*/ac=[(—b)S—R-0]/S?=—-b/S<0

A larger c reduces supply at every price.
dP*/oab=[0-S—(a+c)-1]/S?=—(a+c)/S?*<0

A change in b alters the denominator.
0Q*/ab=[(—c)S—R]/S?=[—-cb—cd—ad+bc]/S?=—-d(a+c)/52<0
Expand the numerator to cancel —cb+bc.
oP*/od=—(a+c)/S5?<0

The denominator grows one-for-one with d.
0Q*/ad=[aS—R]/S?=[ab+ad—ad+bc]/S?=b(a+c)/S?>0
Cancel ad terms and factor b.
aT:PT,QT;bT:PL,Ql;ct:PT,QL;dT:PL,QT

Summarize directions while keeping the underlying mechanisms distinct.

Detailed Turkish reasoning
An English interpretation answer has four parts

State the change, the ceteris-paribus condition, the result with units, and the mechanism.
Cause: “An increase in a, holding b,c,d fixed, ...”
Identify the exogenous experiment.

Result: “... raises equilibrium price by 1/(b+d) per unit of a and quantity by
d/(b+d).”

Translate derivative magnitudes into marginal effects.

Mechanism: “Demand is higher at each price, so movement along the unchanged
upward-sloping supply curve raises both price and quantity.”

Connect the formulas to the economic curves.

Limits: “The comparison is static and assumes an economically admissible
equilibrium.”
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Avoid unsupported claims about adjustment speed, welfare or universal causality.

Detailed Turkish reasoning

Source examples and checked readings

These examples retain the source numbers and mathematical content. The explanations are newly
written. Any checked correction is placed next to the affected calculation.

Source example: market comparative statics and both diagrams - p47

Exact source model: QP=a—bP, Qs=—c+dP, a,b,c,d>0. Find the effects of a and c on
equilibrium price and quantity.

Source PDF pages 47
a—bP=—-c+dP - P*=(a+c)/(b+d); Q*=(ad—bc)/(b+d)

Reconstruct the reduced forms before differentiating.
oP*/9a=1/(b+d)>0; 0Q*/oa=d/(b+d)>0

The demand-intercept increase raises both equilibrium outcomes.
oP*/ac=1/(b+d)>0; 0Q*/oac=—b/(b+d)<0

The supply-intercept magnitude increase raises price and lowers quantity.
At fixed P: AQP=Aa; AQs=—-Ac

Use the structural equations to explain the shifts.
Source reading note - PDF 47

In the notes: The supply c-increase note uses “rightward shift”.

Checked form: With P horizontal/Q vertical, cT shifts supply down/right and reduces quantity at fixed P.

In standard Q-horizontal/P-vertical axes it is an up/left shift.
The economic conclusion is P*1,Q*!, a supply contraction. Direction words must be read with the axes.

TUrkce source-example reasoning

Source example: exact two-commodity equilibrium by Cramer -
pp47-48

Exact source prompt: “Find the equilibrium prices and quantities simultaneously.”
Q1P=18—-3P1+P2, Qi15=—2+4+4P1; Q2P=12+P1—2P2, Q25=—2+3P>.

Source PDF pages 47-48
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18—3P1+P2=—2+4P1 -» 20=7P1—P2
Clear commodity 1.
124+P1—2P2=—2+4+3P2 » 14=—P1+5P2

Clear commodity 2.

7 -1 P1 20
A= ;A = ; det(A)=35-1=34=0
-1 5 P2 14

Form the simultaneous system and establish uniqueness.

20
det(A:)=det 4 s =20-5—(—1)-14=114; P1*=114/34=57/17

Replace the first column to find Pa.

7 20
det(Az)=det L =7-14-20(-1)=118; P:*=118/34=59/17

Replace the second column to find P2.
Q1*=—2+4+4(57/17)=—34/17+228/17=194/17=11.411765
Use the source supply equation for commodity 1.
Q2*=—2+4+3(59/17)=—-34/17+177/17=143/17=8.411765
Use the source supply equation for commodity 2.
Q1°=18-3(57/17)+59/17=(306—171+59)/17=194/17
Check commodity 1 demand equals its supply.
Q2P=12+57/17-2(59/17)=(204+57-118)/17=143/17

Check commodity 2 demand equals its supply.
Source reading note - PDF 47-48
In the notes: Rounded prices 3.35,3.47 are used to obtain quantities 11.4,8.41.

Checked form: Exact prices:57/17,59/17. Exact quantities:194/17,143/17.

The source decimals are approximations; keep exact values through the substitution step.

TUrkce source-example reasoning
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Source example: the second method uses A-* - p48

Solve the same two-commodity system by matrix inversion, not a separate economic
model.

Source PDF pages 48
. 5 1
adj(A)= L ; A~t=(1/34)

Swap the diagonal entries 7,5 and negate the off-diagonal —1 entries.

P1* 5 1 20 114
=(1/34) =(1/34)
P2* 1 7 14 118

Take both row-column products.
P1*=57/17; P2*=59/17

The inverse and Cramer methods agree exactly.

Source reading note - PDF 48

In the notes: One intermediate line equates the price vector to an adjugate matrix.
Checked form: The complete relation is p=A-*d=(adj(A)/34)d.

A 2x1 vector cannot equal a 2x2 adjugate; the denominator and constant vector belong to the full
multiplication.

Tlrkce source-example reasoning
Source example: shifted inverse exists for A but not for B - p48

Exact source prompt: “Consider three matrices” A=[[2,2],[1,5]], B=[[2,0],[3,21],
I=[[1,0],[0,1]]. (@) Find a matrix C satisfying (A—21)C=I. (b) Is there a matrix D satisfying
(B=21)D=I1?

Source PDF pages 48

Subtract 2 only from the two diagonal entries.
det(A-21)=0-3-2-1=-2=0

A negative nonzero determinant still permits inversion.
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3 -2 =3/2 1
C=(A-21)"1=(1/-2) =
-1 0 1/2 0
Apply the 2x2 inverse formula.
0 2 -3/2 1 _ 1 O
1 3 1/2 0 0 1

Verify the required identity directly.
0 O

B-2l= - = ; det(B—21)=0
3 0

The shifted B matrix is singular.

u Vv 0 0
For any D= , (B=21)D= #|

A4 3u 3v

No matrix D can satisfy the requested relation.

TUrkce source-example reasoning
Source example: solve the shifted inverse by entry comparison - p49

The note calls this a longer alternative method. It verifies the same C without using the
inverse shortcut.

Source PDF pages 49

a b
Let C= : =]|
c d 1 3 c d

Introduce four unknown entries.

2C 2d 1 0
a+3c b+3d 0 1

Multiply row by column and equate corresponding entries.
2c=1 - c=1/2; 2d=0 -» d=0

Use the first row first.
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a+3c=0 - a+3/2=0 » a=-3/2; b+3d=1 - b=1

Substitute the first-row results into the second row.

Tirkge source-example reasoning

Source example: conformability and both groupings of CBA - p49

Exact source matrices: A=][[1,3,2,11,[4,0,1,01], B=[[1,0],[0,3],[—4,—-2]], C=[-2,1,0].
Determine CBA using C(BA)=(CB)A.

Source PDF pages 49
A:2x4; B:3x2; C:1x3. BA:3x4; CB:1x2; CBA:1x4

Check the inner dimensions before computing entries.

1 0
CB=[—210] 0 3 =[—2 3]
-4 -2

Compute the smaller intermediate product first.

1 3 2 1
(CB)A=[—2 3] =[1o -6 -1 —2]
4 0 1 O

Multiply the 1x2 row vector by the 2x4 matrix.

BA= 12 0 3 0

For the alternative grouping, each B row weights the two rows of A.
C(BA)=-2[1,3,2,1]+[12,0,3,0]+0[-12,-12,-10,—-4]=[10,—-6,—1,—-2]

Both groupings agree while preserving the factor order.

Turkce source-example reasoning

Ekonomi Atdlyesi  English first « Tlrkce support 290



MATHEMATICAL ECONOMICS | / COMPLETE STUDY WORKBOOK

Source page 50: overflow check, no new lesson

Page 50 is graph paper with a thin clipped edge of the duplicated p49 photograph at the
top. No new readable mathematical note, equation, example or assumption appears.

Source PDF pages 50

Coverage result: p49 duplicated photograph = p50 clipped overflow; no new
readable content.

Record the page rather than silently dropping it.

Turkce source-example reasoning

Worked example

ME-09-W1 Two markets and a demand shift

Let Qi1P=20—-2P1+P2, Q15=—4+3P1, Q2°=12+P1—P2, and Q25=-2+2P2. Find both
equilibrium prices and quantities. Then raise only the first demand intercept from 20 to
27. Find the exact changes in both prices and both quantities, and explain why market 2
is affected although its own demand intercept did not change.

Turkce question | Interpretation answer after trying

Before reading the steps: choose a method and say why it applies

20—2P1+P2=—4+3P1 -» 5P1—P2=24; 12+P1—P2=—-2+2P2 -» —P1+3P2=14

Build the two equilibrium equations.

5 -1
A= L s ; D=15-1=14; A-1=(1/14)

Find the nonsingular coefficient matrix.

Pause. Predict the next operation and justify it before reading on.

P1*=(3-24+14)/14=43/7; P2*=(24+5-14)/14=47]7

Solve both prices simultaneously.
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Qu*=—4+3-43/7=101/7; Q:*=—2+2-47/7=80/7

Recover both quantities using supply.

7 3 1 7 3/2
Ad= ; Ap=A-1Ad=(1/14) =
0 1 5 0 1/2

Only the first equilibrium constant changes.
AQ1=3AP1=9/2; AQ2=2AP2=1
Supply curves remain unchanged, so quantity changes follow their price slopes.

Interpret before reading the model answer

Explain the cross-market mechanism in English. State what is held fixed, interpret the
signs of all four changes, and explain why the results are exact rather than derivative
approximations.

Say your interpretation aloud; note the main result and one reason
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Independent practice

Attempt each problem before the hints. The next page of each problem is for
interpretation and checking. Do not use the solution as a copying exercise.

ME-09-S1 Rebuild a market and interpret two intercepts

For Q°=30—-2P and Qs=—-6+P, find P* and Q*. In two separate experiments, (A) raise a
from 30 to 36; (B) raise c from 6 to 9. Compute the new equilibrium in each case and
explain the directions of price and quantity changes.

Turkce prompt | Hint 1 | Hint 2 | Solution after trying

State the model or matrix dimensions, then show a justified solution

Confidence before checking: 0 /1 /2 / 3 Help used: none / Turkish / hint 1 / hint 2
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ME-09-S1 Interpretation and verification

Write two English sentences contrasting a demand expansion with the supply contraction
created by a larger c. Refer to fixed-price quantities rather than relying on the phrase
“rightward shift”.

My English interpretation: result, mechanism, conditions and limits

Substitution, dimensions, signs or feasibility check

One step | still need to explain without looking

Compare with the model answer only after writing
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ME-09-S2 Matrix diagnosis: the shifted object matters

Let A=[[3,1],[2,4]] and B=[[2,1],[0,2]]. Find C satisfying (A—2I)C=I if it exists. Determine
whether any D satisfies (B—21)D=I. Explain your conclusions using determinants or row
structure, and do not infer an economic meaning for the matrices unless one is supplied.

Turkce prompt | Hint 1 | Hint 2 | Solution after trying

State the model or matrix dimensions, then show a justified solution

Confidence before checking: 0 /1 /2 / 3 Help used: none / Turkish / hint 1 / hint 2
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ME-09-S2 Interpretation and verification

Explain why invertibility of the original A and B does not answer the requested equations.
State why a numerical matrix result alone is not yet an economic interpretation.

My English interpretation: result, mechanism, conditions and limits

Substitution, dimensions, signs or feasibility check

One step | still need to explain without looking

Compare with the model answer only after writing
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ME-09-S3 A unique mathematical equilibrium may be infeasible

Suppose Q°P=8—4P and Qs=—10+2P. Compute the algebraic equilibrium. Is it
economically admissible if traded quantity must be nonnegative? Find the smallest value
of a that gives Q*=0 when b=4,c=10,d=2 remain fixed. Explain why positive a,b,c,d do
not guarantee a positive equilibrium quantity.

Turkge prompt | Hint 1 | Hint 2 | Solution after trying

State the model or matrix dimensions, then show a justified solution

Confidence before checking: 0/ 1/ 2/ 3 Help used: none / Turkish / hint 1 / hint 2
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ME-09-S3 Interpretation and verification

Write an English exam answer distinguishing existence/uniqueness of the algebraic
intersection from economic feasibility. State the strict condition for positive trade and the

weak condition for nonnegative trade.

My English interpretation: result, mechanism, conditions and limits

Substitution, dimensions, signs or feasibility check

One step | still need to explain without looking

Compare with the model answer only after writing

Ekonomi Atdlyesi  English first « Tlrkce support 298



MATHEMATICAL ECONOMICS | / COMPLETE STUDY WORKBOOK

Turkce support

Bu bolum dili ve gerekceyi anlamak icindir. Aciklamayi! aynen kopyalama; okuduktan
sonra kendi ¢é6ziimiine don. ingilizce soru sayfalarinda yanitlari gérmeden deneme
yapabilirsin.

Review is reconstruction, not formula hunting

Bir soruda P bir fiyat, baska bir soruda A soyut bir matris olabilir. Ayni harfleri
gordiigimiz icin ayni anlami yiklemeyiz. Once degiskenleri, boyutlari, esitlikleri ve neyin
verildigini tanimlanz. Sonra uygun yéntemi secer, en sonda sonucu baslangi¢ kosullarina
yerlestirerek kontrol ederiz. Kaynaktaki tamamlanmis ve yarim kalmis ¢6zum adimlarini
asagida ayri ayri yeniden kuruyoruz.

Back to English
Single-market notation and domains

a talebin miktar ekseni kesisimi, —c arzin miktar ekseni kesisimidir. b>0 talep egrisinin
mutlak egim buyukligu; d>0 arz egimidir. b ve d, miktar/fiyat birimindedir; a,c miktar
birimindedir. Pozitif fiyati a+c¢>0 saglar; pozitif islem miktari icin ayrica ad>bc gerekir.
Talep ve arzin negatif miktar verdigi uzantilari ekonomik olarak gercek satis miktari
sanmayin.

P*=(a+c)/(b+d); Q*=(ad—bc)/(b+d)
Back to English
Two commodities: two clearing conditions

Q1P icinde P2 bulunuyorsa ikinci malin fiyati birinci mala talebi etkiler. Kaynakta bu katsayi
pozitiftir; diger her sey sabitken P2 artisi Q1P’yi artirir. Bu, model icindeki ikame yonlU
capraz fiyat iliskisine isaret eder. Ancak iki denge fiyatini bulurken P2’yi sabit bir sayi gibi
secemeyiz; iki denklemi birlikte ¢c6zmek zorundayiz.

Q:1°=Q:1° and Q2P=Qz®
Back to English
A shifted matrix is a new matrix

21, yalnizca kosegende 2 bulunan matristir. A—2Il yaparken A’'nin her elemanindan 2
clkarmayiz; sadece kosegen elemanlar iki azalir. Sonra yeni matrisin determinantini
hesaplariz. B matrisi terslenebilir olsa bile B—2I tekil olabilir; kaynak bunun acik érnegini
verir.

(A=21)C=I = C=(A-2I)"1, if det(A-21)=0

Back to English

Ekonomi Atdlyesi  English first « Tlrkce support 299



MATHEMATICAL ECONOMICS | / COMPLETE STUDY WORKBOOK

Associativity is not commutativity

Birlesme 6zelligi parantezi degistirir; carpanlarin yerini degistirmez. Kaynakta C 1x3, B
3%x2, A 2x4 oldugundan hem C(BA) hem (CB)A tanimlidir ve 1x4 sonug verir. Buna
karsilik 6rnegin AB, (2x4)(3x2) oldugundan tanimsizdir. Boyut kontrolU sayilari carpmaya
baslamadan yapilimalidir.

(1x3)(3%x2)(2%x4) » 1x4
Back to English
Demand-intercept increase: both price and quantity rise

a artisi her fiyat dizeyinde talep miktarini artirir: AQP=Aa. Pozitif egimli arz Gzerinde daha
yuksek miktar icin daha yuksek fiyat gerekir. Dolayisiyla hem denge fiyati hem miktari
artar. Sekilde kesik cizgi yeni talep egrisidir; Eo’dan Ei’e hareket yukari ve sagadir. Bu
gorsel kaynak seklinin eksen dlzenini koruyan 6zgin sematik yeniden cizimdir; kaynakta
olmayan sayisal veri olarak okunmamalidir.
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Q

arises S

Back to English
Supply-intercept magnitude increase: price rises, quantity falls

c’'nin onunde eksi vardir. ¢ artinca Q° ayni P’'de duser; arz azalmistir. Kaynak sekli P'yi
yatay, Q'yu dikey cizer ve bu ylUzden cizgi “saga” kayiyor gibi tarif edilir. Geleneksel
Q-yatay/P-dikey eksenlerde ayni olay arzin yukari/sola kaymasidir. Eksenlere bakmadan
“saga kaydiysa arz artt1” sonucunu cikarmayin. Her iki gésterimde yeni dengede PT, Q!
olur.
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Q

c rises So

Back to English
Do not round a price before calculating quantity

P1=57/17 ve P2=59/17 tam sonuclardir. Once 3.35 ve 3.47'ye yuvarlayip miktar hesabi
yaparsak kaynakta gorulen 11.4 ve 8.41 cikar; tam cevaplar 194/17 ve 143/17’dir. Bu bir
yontem farki degil, yuvarlama etkisidir. Sinavda mumkunse kesirleri koruyun; en son
istenen basamak sayisina yuvarlayin.

P1*=57/17; P2*=59/17; Q1*=194/17; Q2*=143/17

Back to English
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An identity target gives a strong impossibility test

B—21=[[0,0],[3,0]] matrisinin ilk satir sifirdir. Herhangi bir D ile carpinca ilk satir yine
[0,0] olur. I'nin ilk satiri [1,0] oldugundan (B—2I)D=I imkansizdir. Bu aciklama
determinantin sifir oldugunu séylemekten daha gorunir bir neden sunar.

0O O u v 0 0
= # |
3 0 W Z 3u 3v

Back to English
ME-09-C1 Question support

c’'nin 6nundeki eksi isaretini dikkate al.

Return to foundations

ME-09-C2 Question support

ic boyutlari ve carpan sirasini birlikte kontrol et.

Return to foundations

ME-09-C3 Question support
Tersi alinacak nesneyi dikkatle sec.
Return to foundations

ME-09-C4 Question support
TUrevin ceteris paribus anlamini sec.

Return to foundations

All eight single-market comparative-static derivatives

P* ve Q* olmak Uzere iki ciktl, a,b,c,d olmak Uzere dort parametre vardir: toplam sekiz
tlrev. Bolium kuralinda hem payin hem paydanin degisip degismedigini kontrol ederiz.

Source PDF pages 46-47

oP*/0a=[1-S—(a+c)-0]/S2=1/S>0

a artisi talep egrisini kaydirir. Pozitif 1/S, diger parametreler sabitken denge fiyatinin

yUkseldigini soyler.

8Q*/9a=[d-S—R-0]/S?=d/S>0

d>0 ve S>0 oldugundan miktar da artar. Fiyat ve miktarin ayni yonde artmasi talep

kaymasi mekanizmasiyla uyumludur.
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0P*/oc=1/S5>0; aQ*/ac=[(—b)S—R-0]/S?=—-b/S<0

Fiyat yukselirken miktar diser. Kaynakta c degisimi icin hem cebir hem grafik bu yonu
verir; eksen yonune baglh “saga kayma” ifadesini arz artisiyla karistirmayin.

oP*/oab=[0-S—(a+c)-1]/S?=—(a+c)/S?<0

a,c sabitken daha buyuk b, her pozitif fiyatta talebi azaltir. Fiyat formulinun payi sabit,
paydasi buyuktdr; denge fiyati duser.

0Q*/ab=[(—c)S—R]/S?=[—cb—cd—ad+bc]/S?=—-d(a+c)/S?*<0

—cd—ad=-d(c+a) ortak carpanina donusur. Miktar etkisinin isaretini gérmek icin bu
sadelestirme yararhdir.

oP*/ad=—(a+c)/S?<0

d artinca arz egrisi Q-P dlzleminde daha dik olur ve her pozitif P’"de daha fazla arz vardir;
digerleri sabitken fiyat duser.

0Q*/od=[aS—R]/S?=[ab+ad—ad+bc]/S?=b(a+c)/S?>0

ab+bc=Db(a+c) pozitiftir. Boylece d artisi fiyati dusurap miktari artirir. Bu yorumu
a,b,c,d>0 ve ekonomik denge alani icinde yapariz.

at:PT,QT;bT:PL,Ql;cT:PT,QlL;dT:PL,QT

a ve c kesisim parametreleridir; b ve d egim parametreleridir. “Her parametre artisi ayni
tur kaymadir” diye disinmek yanlistir. TUm sonuclar diger parametreler sabitken
gecerlidir.

Back to English
An English interpretation answer has four parts

ingilizce sinav yanitinda yalnizca “positive” yazmak yerine neden-sonu¢ ciimlesi kurmak
gerekir.

Cause: “An increase in a, holding b,c,d fixed, ...”

Hangi degiskenin degistigini ve hangilerinin sabit oldugunu yazmak, tlrevin hangi soruyu
yanitladigini netlestirir.

Result: “... raises equilibrium price by 1/(b+d) per unit of a and quantity by
d/(b+d).”
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Tlrev bir oran ise birimini belirtin: fiyat birimi / talep kesisimindeki miktar birimi.
Hesaplanan seviye P* ile degisim AP’yi karistirmayin.

Mechanism: “Demand is higher at each price, so movement along the unchanged
upward-sloping supply curve raises both price and quantity.”

Bu cimle fiyatin neden arttigini ve miktarin neden ayni yénde degistigini aciklar; salt
formal tekrarindan daha gucladar.

Limits: “The comparison is static and assumes an economically admissible
equilibrium.”

Verilen modelde refah, gelir dagilimi veya zaman uyarlamasi denklemi yoksa bunlar
hakkinda kesin sonug¢ yazmayin. Q* pozitifligi gibi alan kosullarini gerekirse ekleyin.
Back to English

Source example: market comparative statics and both diagrams - p47

Kaynadin Ust iki fotografi ve alt soldaki devam notu ayni piyasa modelinin karsilastirmali
statik yorumunu icerir.

Source PDF pages 47
a—bP=—c+dP - P*=(a+c)/(b+d); Q*=(ad—bc)/(b+d)

Esitlikte fiyatlari ayni tarafa, sabitleri diger tarafa tasiriz. Sonra P*'yi talep veya arza
koyarak Q* elde ederiz.

dP*/oa=1/(b+d)>0; 0Q*/oa=d/(b+d)>0

Kaynak diyagraminda talep cizgisi Do’dan Di’e kayar. P yatay ve Q dikey oldugu icin yeni
denge eskiye gore sagda ve yukaridadir.

doP*/oc=1/(b+d)>0; aQ*/oc=—Db/(b+d)<0

Kaynak diyagraminda arz cizgisi daha dlsUk Q dedgerleri verecek bicimde asagi/saga
kayar. Bu bir arz daralmasidir; piyasa daha yuksek fiyat ve daha dusuk miktarda
temizlenir.

At fixed P: AQP=Aa; AQs=—-Ac

Talep artisini veya arz azalisini tek basina grafigin gérinisinden degil, denklemin ayni
fiyattaki miktar degisiminden tanimlariz. Bu, eksen farklihgindan dogan dil karisikligini
cozer.

Kaynak okuma notu - PDF 47
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Denklemde —c oldugu igin c artisi arzi azaltir. Kaynagin farkli eksen diizeni nedeniyle “saga” s6zcugu arz
artisi olarak yorumlanmamalidir.

Back to English

Source example: exact two-commodity equilibrium by Cramer -
pp47-48

Kaynakta fiyatlar once Cramer kuraliyla, ardindan ters matrisle bulunur. Her iki yontem
ve iki miktar da asagida tam kesirlerle tamamlanir.

Source PDF pages 47-48
18—3P1+P2=—2+4P1 » 20=7P1—P-

Sabit —2 sola +2 gecer; —3P1 saga +3P1 gecer; P2 sol bicimde —P2 olarak yazilir. Elde
edilen katsayi satiri [7,—1]'dir.

12+P1—2P2=—2+4+3P2 » 14=—P1+5P2

12+2=14 ve 3P2+2P>=5P2. P1 diger tarafa gecince —P1 olur; satir [—-1,5]'tir.

7 -1 P1 20
A= H ; det(A)=35-1=34=0
-1 5 P2 14

iki fiyat ayni anda bilinmeyendir. Capraz carpim (—1)(—1)=+1 oldugundan determinant
35-1'dir; 35+1 degildir.

20
det(A1)=det s =20-5—(-1)-14=114; P:*=114/34=57/17

Payin 100+14=114 olmasi isaretlerin dogru uygulandigini gosterir. P1=3.352941; miktar

hesaplamadan once bunu yuvarlamiyoruz.

7 20
det(Az2)=det L 14 =7-14-20(-1)=118; P2*=118/34=59/17

Pay 98+20=118 olur. P2=3.470588; yine tam kesri koruyoruz.
Q1¥*=—2+4+4(57/17)=—-34/17+228/17=194/17=11.411765

Kaynagin 3.35 yuvarlanmis fiyati kullanildiginda 11.4 sonucu olusur. Tam fiyatla
hesaplanan dogru denge miktari 194/17 dir.
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Qx*=-2+43(59/17)=-34/17+177/17=143/17=8.411765
Kaynakta 3.47 ile hesaplanan 8.41 yaklasik degeri bulunur; tam sonuc¢ 143/17'dir.
Qi1°=18-3(57/17)+59/17=(306—171+59)/17=194/17

Sadece arzi kullanip durmayiz; talepte P2'nin etkisini de ekledigimizde ayni miktar
gelmelidir.

Q2P=12+57/17-2(59/17)

(204+57-118)/17=143/17

iki denge kosulu da tam saglanir. Fiyatlar ve miktarlar pozitif oldugundan ¢6zim bu
ornekte ekonomik olarak kabul edilebilirdir.

Kaynak okuma notu - PDF 47-48

Ara adimda yuvarlama miktarlara klcUk fark tasir. Kesirler korunursa iki piyasada talep ve arz tam esit
cikar.

Back to English
Source example: the second method uses A-* - p48

Kaynak sayfanin Ust solu ve ust sagi Cramer sonucunu ters matrisle tekrar dogrular.

Source PDF pages 48
. 5 1
adj(A)= " A-1=(1/34)

Kofaktor transpozunun disinda ortak 1/34 carpani bulunur. Kaynaktaki bir ara satirda
vektor adj(A)’ya esitmis gibi kisaltilmistir; tam islem A-*d olmalidir.

P.*

5 1 20
=(1/34) =(1/34)
p2* 1 7 14 118

ilk satir 5:20+1-14=114; ikinci satir 1-.20+7:14=118 verir. Bélmeden dnce sag taraf
vektoruyle carpma atlanamaz.

P1*=57/17; P2*=59/17

iki ydntem farkli gériinen ama ayni sistemi ¢6zen cebir yollaridir. Birbirleriyle uyusmalari

guven verir; asil ekonomik dogrulama yine Q°=Qs kosullandir.

Kaynak okuma notu - PDF 48
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Boyutlar da hatayi gosterir: fiyat vektorl 2x1, adj(A) 2x2'dir. Dogru ifade ortak payda ve sag taraf
vektorluyle birlikte yazilmalidir.

Back to English
Source example: shifted inverse exists for A but not for B - p48

Matris harfleri bu alistirmada 6nceki ekonomi modelinden bagimsiz yeniden tanimlanir.
Buradaki C tiketim degil bilinmeyen 2x2 matristir.

Source PDF pages 48

1 5 0o 2 1 3

21'nin késegen disi elemanlari sifirdir; bu nedenle A’'nin 2 ve 1 capraz elemanlari
degismez.

det(A-21)=0-3-2-1=-2=0

Kaynaktaki |A| etiketi burada aslinda A—21'nin determinantini anlatir. Yeni matrisin tersini
aradigimiz icin kontrol bu yeni matrise aittir.

3 -2 -3/2 1
C=(A-21)"=(1/-2) _
-1 0 1/2 0

3/(=2)=-3/2, (-2)/(-2)=1, (—=1)/(=2)=1/2 ve 0/(—2)=0. Payda butun elemanlara
uygulanir.

0 2 =-3/2 1 1 0
1 3 172 O 0 1

Sol Gst 0-(—3/2)+2+(1/2)=1; sa§ ust 0; sol alt —3/2+3/2=0; sag alt 1+0=1. istenen

denklem saglanir.

0 O
B-2I= - = ; det(B—21)=0
3 2 0 2 3 0

B'nin kendi determinanti 4 olmasina ragmen B—2I'nin determinanti sifirdir. B'nin
terslenebilirligi bu soruyu ¢c6zmez.

For any D= Y|, (B=21)D= £

w  z 3u 3v
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lIk satir her zaman sifir oldugu icin [1,0] olamaz. Bdylece yalnizca ters yok demekle
kalmadik; istenen denklemin dogrudan neden imkansiz oldugunu gosterdik.

Back to English
Source example: solve the shifted inverse by entry comparison - p49

Bu yontem ayri bir yeni cevap degil; 6nceki matris tersini eleman esitligiyle yeniden
bulur.

Source PDF pages 49

a b
Let C= : =]|
c d 1 3 c d

Buradaki a,b,c,d soyut matris elemanlaridir; piyasa modelindeki parametrelerle ayni
nesneler degildir.

2C 2d 1 O
a+3c b+3d 0O 1

Iki matris esitse ayni konumdaki dért elemanin esit olmasi gerekir. Bu bize dért skaler
denklem verir.

2c=1 - c=1/2; 2d=0 -» d=0
2 sifir olmadigi icin her iki denklemi 2’ye bdlebiliriz.
a+3c=0 - a+3/2=0 - a=-3/2; b+3d=1 - b=1

c ve d bulununca a,b denklemleri tek bilinmeyenli olur. C=[[-3/2,1],[1/2,0]] 6nceki
sonucla aynidir.

Back to English

Source example: conformability and both groupings of CBA - p49

Kaynak iki ayni fotografla boyutlari vurgular; burada sayisal carpimi da her iki
gruplamayla tamamliyoruz.

Source PDF pages 49

A:2x4; B:3x2; C:1x3. BA:3x4; CB:1x2; CBA:1x4

BA'da icteki 2’'ler, CB’de icteki 3’ler eslesir. C(BA) icin (1x3)(3x4), (CB)A icin (1x2)(2x4)
elde edilir; ikisinin sonug boyutu 1x4'tur.
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1 0
CB=[—210] 0o 3 =[—2 3]
—4 -2

iIk eleman —2:1+1-04+0-(—4)=-2; ikinci eleman —2:0+1-34+0-(—2)=3. Uclnci B satirinin
agirhgi sifirdir.

1 3 2 1
(CB)A=[—2 3] =[1o -6 -1 —2]
4 0 1 O

Elemanlar sirayla —2-1+3-4=10; —2:3+3:0=-6; —2-2+3:1=-1; —2:1+3-:0=-2 olur.

BA= 12 0 3 0
-12 -12 -10 -4

Birinci satir 1-A1+0-A2=A1; ikinci satir 0-A1+3-A2=[12,0,3,0]; dclncu satir
—4A1—2A>=[-12,-12,-10,—4] olur.

C(BA)=-2[1,3,2,1]+[12,0,3,0]+0[-12,-12,-10,—-4]=[10,-6,—1,-2]

Birlesme 6zelligi sayisal olarak dogrulandi. Daha az ara eleman Urettigi icin 6nce CB'yi
hesaplamak bu 6rnekte daha ekonomiktir; bu, carpanlarin sirasini degistirme izni degildir.

Back to English
Source page 50: overflow check, no new lesson

50. sayfa ayrica gorsel olarak kontrol edilmistir. Ust kenarda dnceki fotografin cok kiicik
tasan parcasi disinda yeni 6gretim icerigi yoktur. Bu nedenle yeni bir konu uydurulmamis;
p49’'daki tekrarli fotograf tek kez eksiksiz islenmistir.

Source PDF pages 50

Coverage result: p49 duplicated photograph = p50 clipped overflow; no new
readable content.

Bu kayit “50 sayfanin hepsi kontrol edildi” iddiasini somutlastirir; bos veya tasan sayfa,
icerik atlandigi anlamina gelmez.

Back to English
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ME-09-W1 Worked example support

Once iki piyasay birlikte temizle. Sonra yalnizca ilk talep kesisimi degisirken diger bitin
katsayilari sabit tut. ikinci piyasanin etkilenme kanali capraz fiyat terimidir.

20—2P1+P2=—4+3P1 -» 5P1—P2=24; 12+P1—P2=—-2+2P2 -» —P1+3P2=14

Birinci malin kendi fiyat katsayilari 2+3=5; ikinci malinkiler 1+2=3 olur. Sabit arz
kesisimleri sag tarafa eklenince 24 ve 14 elde edilir.

5 -1
A= 3 ; D=15-1=14; A-'=(1/14)
-1

D=14 oldugu icin tek fiyat cifti vardir. Capraz terimler ters matriste pozitif olur.
P1*=(3-24+14)/14=43/7; P2*=(24+5-14)/14=47]7

Paylar 86 ve 94'tur; 14’e bollUp sadelestirince 43/7 ve 47/7 elde edilir.
Qi*=—-4+3:43/7=101/7; Q2*=—-2+2:47/7=80/7

Talepte kontrol: 20—2-43/7+47/7=(140—86+47)/7=101/7. ikinci talep
(84+43—-47)/7=80/7 verir.

7 3/2
1/2

7
Ad= 0 ; Ap=A-1Ad=(1/14)

Talep kesisimi 7 artinca ilk sag taraf 24'ten31’e yukselir; ikinci sag tarafl4 kalir. Katsayi
matrisi ayni oldugundan degisim hesabi tamdir.

AQ1=3AP1=9/2; AQ2=2AP2=1

Yeni fiyatlar 107/14 vel01/14; yeni miktarlar265/14 ve87/7 olur. P1 artisi ikinci malin
talebini capraz fiyat terimiyle artirdigi icin ikinci fiyat ve miktar da yUkselir.

Sokun hangi piyasadan baslayip digerine hangi terimle gectigini, diger katsayilarin
sabitligini ve sonlu degisim hesabinin tamhgini aciklayin.

Return to the worked example
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ME-09-S1 Question support

A ve B deneylerini birbirinin Gzerine uygulamayin. ¢ parametresinin arz denkleminde
eksiyle yer aldigini unutmayin.

Sadece “saga kayma” demek yerine ayni fiyattaki miktar tGzerinden iki soku karsilastiran
ingilizce cimleler yazin.

Return to the problem

ME-09-S2 Question support

Bu soruda iki kaydirilmis matrisin determinantlarini ayri ayri kontrol et. Bir katsayi
matrisinin kare olmasi yetmez.

Baslangic A ve B’nin terslenebilir olmasinin soruyu neden ¢6zmedigini, ayrica ekonomik
anlam icin neden degisken tanimlari gerektigini acikla.

Return to the problem

ME-09-S3 Question support

Paydanin pozitif olmasiyla islem miktarinin pozitif olmasini ayir. Bu soru yalnizca denklem
co6zmeyi degil ekonomik alan kontrollnu ister.

Cebirsel kesisimin tekligi ile ekonomik kabul edilebilirligi ayir. Pozitif ve negatif olmayan
miktar kosullarini farkh esitsizliklerle yaz.

Return to the problem
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Hints Level 1 Choose the strategy

Use one hint, then go back and try. The second level gives a more specific intermediate move.
ME-09-S1

List what is given and what must be found. Identify the governing equality or matrix
operation. Check the dimensions and any nonzero-divisor condition before calculating.
Then plan how you will verify the result.

Verilenleri ve bilinmeyenleri ayir. Hangi esitligin veya matris isleminin gerektigini sdyle. Once boyutlar ve
sifir olmayan payda kosulunu kontrol et; sonucu nasil denetleyecegini planla.

Return and try | If still stuck, hint 2

ME-09-S2

List what is given and what must be found. Identify the governing equality or matrix
operation. Check the dimensions and any nonzero-divisor condition before calculating.
Then plan how you will verify the result.

Verilenleri ve bilinmeyenleri ayir. Hangi esitligin veya matris isleminin gerektigini sdyle. Once boyutlari ve
sifir olmayan payda kosulunu kontrol et; sonucu nasil denetleyecegini planla.

Return and try | If still stuck, hint 2

ME-09-S3

List what is given and what must be found. Identify the governing equality or matrix
operation. Check the dimensions and any nonzero-divisor condition before calculating.
Then plan how you will verify the result.

Verilenleri ve bilinmeyenleri ayir. Hangi esitligin veya matris isleminin gerektigini sdyle. Once boyutlari ve
sifir olmayan payda kosulunu kontrol et; sonucu nasil denetleyecegini planla.

Return and try | If still stuck, hint 2
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Hints Level 2 One useful next move
ME-09-S1

b+d=3. A demand intercept change and a negative-supply-intercept magnitude change
have different quantity effects.

Baslangicta P=(30+6)/3. A'da yalniz a, B'de yalniz c degisir.

Return and complete your attempt

ME-09-S2
A-21=[[1,11,[2,2]]; B—21=[[0,1]1,[0,0]].

ilk matriste satirlar bagimh; ikinci matriste ikinci satir sifir. Her iki durumda | hedefinin mimkun olup
olmadigini distnin.

Return and complete your attempt

ME-09-S3
Q*=(ad—Dbc)/(b+d), so the numerator determines the quantity sign when b+d>0.
ad—bc=0 kosulunu a icin ¢6zUn. Esitlik sifir islem miktari sinindir.

Return and complete your attempt

Ekonomi Atdlyesi  English first « Tlrkce support 314



MATHEMATICAL ECONOMICS | / COMPLETE STUDY WORKBOOK

Solutions and model interpretations
ME-09-W1 Model interpretation

Holding all other intercepts and slopes fixed, the first demand increase raises P1 by 1.5

and Qi by 4.5 units. The higher P1 increases demand for commodity 2 through its positive

cross-price term, so Pz rises by 0.5 and Q2 by 1. The feedback between prices is already
included in the simultaneous solution. These finite changes are exact because only the

constants vector changes while the linear coefficient matrix remains fixed.

ikinci talebin kendi sabit terimi degismedi diye ikinci piyasa etkisiz kalmaz.
Q2P=12+P1—P2 denkleminde P1 bulundugu icin ilk piyasadaki fiyat artisi ikinci talebi
artinir. iki fiyatin geri beslemesi tek tek sirayla tahmin edilmemis, ortak sistemde
¢ozulmustur. Bu sonuclar genel olarak refah artisi veya zaman icindeki hareket hizi
anlamina gelmez.

Check the explanation

[ Identifies the first demand intercept as the only initial exogenous change.
[ Explains P1 T raises Q2P through +P1 and therefore P2,Q2 rise.

J Reports AP1=1.5,AP2=.5,AQ1=4.5,AQ2=1 with suitable units.

] Notes that the coefficient matrix remains fixed in a linear system.

ME-09-S1 Solution
P*=(30+6)/3=12; Q*=—6+12=06

Solve the original equilibrium.

Talep 30—2-12=6 ile arz ayni sonucu verir; miktar pozitiftir.
A: P*=(36+6)/3=14; Q*=—-6+14=8; AP=2,AQ=2

A higher demand intercept raises both outcomes.

Her fiyatta talep 6 birim artar; dedismeyen arz lizerinde yeni denge daha ylksek fiyat ve miktardadir.

B: P*=(30+9)/3=13; Q*=—-9+13=4,; AP=1,AQ=-2

A larger c reduces supply at each price.

Baslangic a=30 kalir. Arz kesisimi —6'dan—9’a iner; bu ylUzden fiyat artarken islem miktari azalir.
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Model English interpretation

In experiment A, demand is higher at every fixed price, so movement along unchanged
supply raises equilibrium price from 12 to 14 and quantity from 6 to 8. In experiment B,
increasing c lowers supply at every fixed price; the market therefore clears at a higher
price, 13, but a lower quantity, 4, holding the other parameters fixed.

Turkce reasoning

iki deneyde de fiyat artmasina ragmen miktar yonleri farkhdir; bu ayrim sokun talep mi
arz mi tarafindan geldigini gosterir. “c artti, arz artti” yanlis olur cunki yapisal denklemin
isareti —c’dir.

Check your explanation

[] States that aT increases demand at each fixed price.

[J States that ¢ T decreases supply because Qs=—-c+dP.

1 GivesPTQT for Aand PTQ{ for B.

Identify the first wrong or unexplained step. Repair that step on your attempt page; do not copy the whole
solution.

Retry from the blank problem

ME-09-S2 Solution
1
A-2l= ) ; det=1-2-1:2=0

The first shifted matrix is singular.

Herhangi bir C ile carpilirsa ikinci satir birinci satirin iki kati olur. I'nin satirlari bu iliskiyi saglamaz;
dolayisiyla bdyle bir C yoktur.

0 1
B-2I= ; det=0
0 O

The second shifted matrix is also singular.

Her D ile carpimin ikinci satiri sifirdir; I'nin ikinci satir [0,1] oldugundan bdyle bir D de yoktur.
det(A)=10=0; det(B)=4=0, yet both shifted matrices are singular.

Original invertibility does not survive every shift.

Kontrol edilen nesne A veya B degil A—2I veya B—2I olmalidir. Ornek bu ayrimi ézellikle gérindr kilar.
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Model English interpretation

The matrices multiplying the unknowns are A—2I and B—2I, not A and B. Both shifted
matrices are singular, so neither can produce a two-sided identity inverse; their row
structures also directly rule out the requested products. Since no economic variables or
units are attached to these matrices, the conclusion is algebraic and no price, income or
welfare interpretation is justified.

Turkce reasoning

Ekonomik yorum yapmak her saylya ekonomik bir etiket uydurmak degildir. Modelin
degisken tanimlari yoksa dirust sonucg cebirsel sonuctur. Gercek ekonomik modelde
tekillik, dengeyi tek bicimde belirleyemeyen veya tutarsiz bir denklem yapisi anlamina
gelebilir; hangi durum oldugu sag tarafla birlikte incelenir.

Check your explanation

O ldentifies A—2l and B—2I as the relevant coefficient matrices.

[ Uses zero determinants or row structure to rule out identity products.
[1 Does not invent prices/incomes for unlabeled matrices.

Identify the first wrong or unexplained step. Repair that step on your attempt page; do not copy the whole
solution.

Retry from the blank problem

ME-09-S3 Solution
P*=(8+10)/(4+2)=18/6=3; Q*=8—4:-3=—-4

The unique intersection lies at a negative quantity.

Arzda kontrol —10+2:3=-—4 verir. Cebir tutarlidir, fakat negatif islem miktari istenen ekonomik alanin
disindadir.

Q*=0 & (2a—40)/6=0 & 2a—40=0 < a=20

Use the positive denominator to preserve the inequality direction.

6>0 oldugundan payin en az sifir olmasi gerekir. a=20 sinirda Q*=0; gercekten pozitif ticaret icin a>20
gerexkir.

At a=20: P*=(20+10)/6=5; Q*=0

Check the boundary directly.

Talep 20—4-5=0 ve arz —10+2-5=0 olur. Modelin pozitif miktar bélgesine girisi bu sinirdan baslar.
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Model English interpretation

The equations have a unique algebraic intersection at P=3,Q=—4, but it is not
economically admissible when traded quantity must be nonnegative. Positive parameters
ensure b+d>0, not ad—bc>0. With the given slopes and supply intercept, nonnegative
trade requires a=20, while strictly positive trade requires a>20. The issue is economic
feasibility, not failure of the algebra.

Turkce reasoning

Bir cozumu bulmak, onu ekonomik denge olarak kabul etmekten dnceki adimdir. Negatif
miktar bulununca matematigi degistirmeyiz; modelin tanimli ekonomik alaninda bu
kesisimin kabul edilemedigini sdyleriz. Pozitif parametreler sadece bazi isaretleri garanti
eder; miktar icin ad—bc ayrica kontrol edilir.

Check your explanation

0 Reports and checks the algebraic intersection.

[ Assesses the sign of traded quantity without pretending the algebra failed.

[] States separate weak and strict conditions for nonnegative and positive trade.
O Explains the role of ad—bc rather than relying only on parameter positivity.

Identify the first wrong or unexplained step. Repair that step on your attempt page; do not copy the whole
solution.

Retry from the blank problem
Concept check answers

ME-09-C1 Answer B

At fixed P, 0Qs/oc=—1. This is a supply contraction.

Ayni fiyatta arzin azaldigini dogrudan denklemden okuruz. Grafik yonUnU aciklarken eksenleri ayrica
belirtmek gerekir.

If you chose differently: Compare the old and new value of —c+dP at the same P.

c yerine daha bayuk bir sayl yazinca —c daha kucuk olur.

ME-09-C2 Answer B

BA is 3x4 and CB is 1x2; either grouping gives a 1x4 result.

(1x3)(3x4) ve (1x2)(2x4) carpimlari tanimhdir. AB’de ise 4 ile 3 eslesmedigi icin carpim tanimsizdir.
If you chose differently: Check one adjacent pair at a time.

Parantez degisebilir; A,B,C sirasi degisemez.

ME-09-C3 Answer A

Subtracting 21 changes the matrix and can change its invertibility.

Ornegin B=[[2,0]1,[3,2]] icin det(B)=4 iken B—21=[[0,0],[3,0]] determinanti sifirdir. Once yeni matris
kurulur, sonra yeni determinant hesaplanir.

If you chose differently: Name the matrix multiplying C.

C’nin solundaki butun ifade tek bir katsay! matrisi olarak dusunalar.
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ME-09-C4 Answer A

The sign describes one named exogenous change, holding the remaining parameters
fixed.

Tlrev hangi parametreye gore alindiysa yalnizca o deneyin yoninua agiklar. Zaman dinamigi veya diger

parametrelerin etkisi hakkinda otomatik sonug¢ vermez.
If you chose differently: Read both the numerator and denominator labels of the derivative.

dP*/aa, P'nin a’ya duyarlihgidir; t'ye veya d'ye gore tlrev degildir.
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Reflection and a second attempt

For each skill, mark: not yet / with help / alone. “Alone” means you can demonstrate it with the
explanation closed.

1 Not yet [0 With help [J Alone
| can derive and interpret all eight market derivatives.

1 Not yet [0 With help [J Alone
| can read a graph with its actual axes rather than relying on shift labels.

1 Not yet [0 With help [J Alone
| can solve both markets with Cramer and inverse methods and retain exact fractions.

1 Not yet [0 With help [J Alone
| can test the shifted matrix itself and verify an identity product.

1 Not yet [0 With help [J Alone
| can preserve matrix order while changing grouping.

[ Not yet [0 With help [J Alone
| can distinguish a mathematical solution from an economically admissible equilibrium.

isaret, bluyUklik, birim, varsayim ve mekanizmay! birlikte aciklayabiliyorum. Kaynaktaki yuvarlamalari,
etiket stircmelerini ve tekrar fotograflari dogru ¢c6ziimden ayirabiliyorum; ¢c6ziime ekonomik anlam
verirken modelin séylemedigini uydurmuyorum.

The first step | could not explain, and the check | will use next time

Next attempt: problem ID and date

Progress is manual. Keep the first attempt visible; use a new page or a different pen colour for the retry.

Source scope

High-resolution visual verification of pp47-49 plus p46 market bridge and p50 overflow. All source
diagrams, equations, prompts, intermediate matrices and assumptions accounted for. Exact source
market values and matrices preserved; corrected premature rounding and an incomplete inverse line
explicitly. Both CBA groupings numerically completed as original explanatory extension. p50 is inspected
overflow, not a missing unit. Original W1/S1-S3 are clearly distinct and include English economic
interpretation prompts, criteria and model answers.
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Independent reconstruction

Choose any problem ID. Close the teaching and solution sections. Rebuild the model and
check the result from the original data.

Problem ID Date

Model and calculation

English interpretation and conditions
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