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ME-04 Linear Systems & Matrix
Representation

Source PDF pages 12-16 (second half of p.12 onward)

Translate linear equations into Ax=d, preserve variable and equation order, and interpret
coefficients and solutions without assuming that matrix notation proves feasibility.

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

Many equations, one organized statement

A system of m linear equations in n unknowns can be written as Ax=d. Each row of A
belongs to an equation; each column belongs to a variable in a declared order. Writing
the system compactly does not solve it yet.

diiXi+ai2X2+...+ainxn=di fori=1,...,m

Symbol English meaning Tarkce karsiligi

m Number of equations / rows Denklem ve satir sayisi

n Number of variables / columns Bilinmeyen ve sltun sayisi

aij Coefficient of variable j in equation i i. denklemde j. degiskenin katsayisi
A mxn coefficient matrix m satir, n sttunlu katsayir matrisi

X nx1 variable column vector n bilesenli degisken sttun vektoéri
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Symbol English meaning Tarkce karsihgi
d mx1 constant column vector m bilesenli sabit sGtun vektoru
di Right-hand side of equation i i. denklemin sagindaki sabit

Tlrkce explanation

What makes an equation linear?

Every unknown appears only to the first power, multiplied by a coefficient independent of
the unknowns. Zero coefficients are allowed. Terms such as xy or x2 make an equation
nonlinear in those unknowns.

X+0y+3z=7 & [1,0,3]

Turkce explanation

Read the indices before the number

The first index tells you the row, the second the column. The source’s aass is the
coefficient of the third variable in the fourth equation. Matrix dimensions are always rows
X columns.

A:mxn ; x:nx1l ; d:mxl

Turkce explanation

Why row-by-column multiplication reconstructs a model

The ith component of Ax is the sum of each coefficient in row i times its matching
variable. This produces exactly the left side of equation i, not a new economic
assumption.

(AX)i = aixX1 + aizx2 + ... + QinXn

Turkce explanation

Two reorderings, two different obligations

Reordering equations changes the rows of A and the entries of d together. Reordering
variables changes the columns of A and the entries of x together. Neither operation
changes the underlying model if done consistently.

Turkce explanation
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Order matters; equality is not commutativity

The source notes that AB is not generally equal to BA when both are defined. For Ax, the
order A then x is chosen to reconstruct the equations. A rectangular matrix is perfectly
legitimate if the inner dimensions match.

(mxn)(nx1) » mx1

TUurkce explanation

Economic meaning comes from the model, not from the brackets

For production quantities, nonnegative outputs may be required. A mathematically valid
solution with a negative component then fails that economic interpretation. For an
abstract algebra problem, however, a negative variable is not automatically wrong.

Turkce explanation

Pause and test your understanding
ME-04-C1

What does ass identify?

A. Variable 4 in equation 3

B. Variable 3 in equation 4

C. The product 4x3

My choice and the reason, before checking

Turkce question support | Check later

ME-04-C2

For A with dimensions 3x2 and a two-variable column x, what is the dimension of Ax?
A.2x3

B. 3x1

C.2x1

My choice and the reason, before checking

Turkge question support | Check later
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ME-04-C3

If x+3z=7 is written in the variable order (x,y,z), which coefficient row is correct?

A.[1,3]
B.[1,0,3]
C.[0,1,3]

My choice and the reason, before checking

Turkge question support | Check later

Derivations with reasons

Build the general Ax=d representation - source pp.12-14

Separate coefficients, unknowns and constants while preserving every index.

anXi+aiwzXz+...+ainxn=0d1

Write equation 1 using the declared variable order.
a21X1+az2Xz2+...+aznxXn=d2

Use the same final variable x» in equation 2.
amiXi+amz2X2+...+amnXn=0dm

Continue through equation m.

A=[aijj]mXn; X=[X1,...,Xn]"; d=[d1,...,dm]"

Collect the three arrays.

(AX)i=Zj=1" aijx;=di

Expand row i against the variable column.

Ax=d: (Imxn)(nx1l)=mx1

Check dimensions and equality component by component.

Detailed Turkish reasoning
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A two-equation economic template

Use a resource-balance example to connect the matrix entries to quantities and units.
This is original practice, not an additional source claim.

riaxX+rizy=R1; raax+r22y=Rz

Let each equation describe full use of one resource.

ri ri X R1

rza  raz y R2

Rows identify resources; columns identify products.
Ax vec=d; x=0, y=0

Add the domain needed for physical production.
Check each resource use after solving

Substitute outputs into both original balances.

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: equations into a matrix, then solve

The source gives 2x+3y+4z=5, —x—2y+3z=1 and x+y+z=0. First reproduce its matrix
representation. Then solve and verify, so the notation has a concrete meaning.

Source PDF pages 15
2X+3y+4z=5; —x—2y+3z=1; x+y+z=0

Keep the source equation order.

2 3 4 X 5
-1 -2 3 y |=1] 1
1 1 1 z 0

Place coefficients by columns x,y,z.
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A:3x3; x vec:3x1; d:3x1; az23=3
Read the dimensions and an entry.
X+y+z=0 - x=—-y-2z

Use the third equation to eliminate x.

2(—=y—2)+3y+4z=5 - —2y—-2z+3y+4z=5

Substitute into the first equation and distribute.

y+2z=5
Collect y and z terms.

—(=y—2)—2y+3z=1 » y+z—-2y+3z=1

Substitute into equation 2; distribute the minus.

—-y+4z=1

Collect terms in equation 2.
(y+2z)+(-y+4z)=5+1 - 62=6 - z=1
Add the reduced equations, then divide by 6.
y=5—-2(1)=3; x=—3-1=—-4
Back-substitute to recover y and x.
2(—4)+3(3)+4(1)=—8+9+4=5

Verify equation 1.
—(—4)—-2(3)+3(1)=4—-6+3=1

Verify equation 2.

—4+3+1=0

Verify equation 3 and interpret cautiously.

TUrkce source-example reasoning
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Source example: reorder equations and variables together

The next source page moves equation 3 first and uses the variable order (y,x,z). Track
both reorderings rather than copying the old coefficient matrix.

Source PDF pages 15-16

New equation order: x+y+z=0; 2x+3y+4z=5; —x—2y+3z=1
Reorder equations and constants together.

New variable order: (y,x,z)

Declare the column meaning before entering coefficients.

Row 1: y+x+z=0-[1,1,1]

Read the first new equation in the new order.

Row 2: 3y+2x+4z=5 - [3,2,4]

Place the coefficient of y before that of x.

Row 3: —2y—x+3z=1 - [-2,—-1,3]

Preserve both signs when swapping columns.

1 1 1 y 0
3 2 4 X = 5
-2 -1 3 z 1

1 1 1 3 0
3 2 4 -4 |=| 5
-2 -1 1 1

Verify using the solution in the new variable order.
Reordering is not a change in coefficients’ economic roles

Interpret the bookkeeping correctly.

Turkce source-example reasoning

Ekonomi Atdlyesi  English first « Tlrkce support 100



MATHEMATICAL ECONOMICS | / COMPLETE STUDY WORKBOOK

Worked example

ME-04-W1 Two products, two resources

Producing one unit of product x uses 2 units of resource 1 and 1 unit of resource 2. One
unit of product y uses 1 unit of resource 1 and 3 units of resource 2. Available resources
are 14 and 17 units. Assume both are fully used. Write Ax=d in the order (x,y), solve for

nonnegative outputs, verify both resource balances and explain what this model does not

optimize.
Turkce question | Interpretation answer after trying

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

2x+y=14; x+3y=17

Translate each resource balance into one equation.

2 1 X 14
1 3 y 17

Write the coefficient matrix, output vector and resource vector.

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

y=14-2X

Subtract 2x from both sides of the first equation.
X+3(14-2x)=17

Substitute y into the second resource balance.
X+42—-6x=17 -» —5x+42=17

Distribute 3 and combine like terms.
—5x=17-42=-25 - x=5

Subtract 42 and divide by —5.
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y=14-2(5)=4

Recover the second output.
2(5)+4=14; 5+3(4)=17
Verify both full-use constraints.

Interpret before reading the model answer

Explain the result, its verification and its economic meaning or limits.

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-04-S1 Build and verify another production system

Two products have resource-use matrix A=[[3,1],[1,2]] in the variable order (x,y). Both
resources must be fully used, with d=[18,16]". Write the scalar equations, solve x and vy,
verify Ax=d, identify az1, and explain the meaning of each row.

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-04-S1 Interpretation and verification

Interpret your computed output plan in an exam paragraph. Explain az21 and distinguish
full resource use from an optimization result.

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-04-S2 Find the hidden change in variable order

In ME-04-W1, a student replaces the output vector [x,y]" with [y,x]" but leaves
A=[[2,1],[1,3]] unchanged. Explain the error. Write the correct reordered coefficient
matrix, verify it at the original output plan, and explain whether reordering represents a

technological change.
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-04-S2 Interpretation and verification

Write an exam answer explaining why coefficients cannot be separated from variable
labels. State what changes and what stays the same after a consistent reorder.

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-04-S3 An algebraic solution can violate the production domain

Keep the technology from ME-04-W1 but change the fully used resource vector to
d=[40,17]". Solve 2x+y=40 and x+3y=17. Verify the algebra, then decide whether the
result is a feasible nonnegative production plan. Explain why changing equality
constraints to capacity inequalities would be a different model.

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-04-S3 Interpretation and verification

Give an exam answer distinguishing algebraic validity, nonnegative-output feasibility and
the full-use assumption. State why a new inequality model would need an objective to
choose a preferred plan.

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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Turkce support

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

Many equations, one organized statement

Matris, denklemleri kaybetmeden dizenleyen bir gosterimdir. Once bilinmeyen sirasini
seceriz: Xi, Xz2,..., Xn. Her denklemde bu sirayi koruyarak katsayilari yazariz. Boylece
satir=denklem, sutun=degisken olur.

m denklem sayisli, n bilinmeyen sayisidir; m=n olmak zorunda degildir. Ax=d
yazabildigimiz icin otomatik tek ¢6zim var diyemeyiz. C6zUmun varhgi, tekligi ve
ekonomik anlami daha sonra ayrica kontrol edilir.

ainXi+aiX2+...+ainxn=di fori=1,....m
Back to English
What makes an equation linear?

2 x+3 y=5 dogrusaldir; katsayilar 2 ve 3 sabittir. 2 x+3 y?=5 veya xy=5 ayni X, y
bilinmeyenleri acisindan dogrusal degildir. Sabit terimler bulunabilir; aixi+...+anxn=d
bicimi bunlari sag tarafta tutar.

Bir degisken denklemde gérinmuyorsa katsayisi sifirdir. Bu situnu silmek yerine 0
yazmaliyiz; aksi halde sonraki katsayi yanlis degiskenle eslesir. Ornegin x+3 z=7, (X, Y, 2)
sirasinda [1,0,3] satindir.

X+0y+3z=7 & [1,0,3]
Back to English
Read the indices before the number

ass icindeki 4 ve 3 Us veya carpilan sayilar degildir. Once 4. denkleme, sonra 3.
degiskenin katsayisina bakariz. ass ile asa ayni konum degildir.

Kaynakta degisken kiimesi x; icin j=1,..., n; sabitler di icin i=1,..., m olarak tanimlanir. x
sutun vektord nx1, d sutun vektord mx1 olur. Bu unitedeki d vektord, ilk piyasa
modelindeki skaler arz egimi d ile karistirilmamalidir.

A:mxn ; x:nx1l : d:mx1l

Back to English
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Why row-by-column multiplication reconstructs a model
Bir satirdaki katsayilari degisken vektortunin ayni konumdaki bilesenleriyle carpip

toplariz: ainxi+aizx2+...+ainXn. Bu ylzden matris carpimi kaynak denklemini geri Uretir.

Ekonomik modelde bir satir bir kaynak kisiti, bir piyasa denge kosulu veya bir muhasebe
bagintisi olabilir. Katsayinin ekonomik birimi de satirin anlamina baghdir. Sayilari
yazmadan once satir ve sutun etiketlerini zihninde koru.

(AX)i = aiix1 + ai2X2 + ... + ainXn

Back to English

Two reorderings, two different obligations

Denklem sirasi: Uclincli denklemi en Uste alirsan, katsay satiri da sag taraf sabiti de en

Uste gelmeli. Sadece A’yi tasiyip d’yi yerinde birakirsan baska denklemler yazarsin.

Degisken sirasi: Vektoru (x, y, z) yerine (y, X, z) yaparsan ilk iki katsay! sGtununu da
degistir. Sadece vektor etiketlerini degistirmek x’in katsayisini y’'ye baglar ve ekonomik
modeli bozabilir.

Kaynak s.15-16 her iki tar yeniden siralamay:i birlikte gésterir. Burada teknolojinin veya
davranis parametrelerinin degismesi degil, ayni modelin etiketli gdsteriminin degismesi
s6z konusudur.

Back to English
Order matters; equality is not commutativity
Genel A icin “carpanlari yer degistirsem ayni sey olur” diyemeyiz. Ornegin A 2x3 ve x

3x1 ise Ax, 2x1'dir; xA icin i¢ boyutlar 1 ve 2 oldugundan bu ¢arpim tanimh degildir.

“AB#=BA genel olarak” ifadesi, her 6zel matris ciftinde mutlaka esitsizlik var demek
degildir; bazi matrisler yer degistirir. Bu Unitede bu notu dogru sinirla okuyoruz; ayrintil
matris carpma kurallari sonraki Unitede calisilacak.

(mxn)(nx1l) » mx1

Back to English
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Economic meaning comes from the model, not from the brackets

Kaynak s.15'teki x, y, z'ye ekonomik etiket verilmemistir; bu nedenle negatif x ¢cikmasi
cebirsel hata degildir. Uretim drnegimizde ise x ve y fiziksel Gretim miktaridir, dolayisiyla
negatif olmayan ¢6zim aranir.

Ayrica bir kaynak modelinde butun kaynaklar tam kullanma kosulunu esitliklerle
yazmak bir varsayimdir. Kaynak kapasitelerini asmamak istenseydi esitsizlikler gerekirdi.
Ax=d, tek basina kar maksimizasyonu veya en iyi lUretim plani iddiasi degildir.

Back to English
ME-04-C1 Question support

as3 hangi konumdaki katsayiyi gosterir?

Return to foundations
ME-04-C2 Question support

A 3x2 ve x iki bilesenli sutun vektoru ise Ax’'in boyutu nedir?

Return to foundations

ME-04-C3 Question support

Degisken sirasi(x, y, z) iken x+3 z=7 hangi katsayi satirini verir?

Return to foundations
Build the general Ax=d representation - source pp.12-14

Ayni sistemin Uc¢ parcasini dizenle: katsayilar A, bilinmeyenler x, sag taraf d.
aiiXi+aiwzXz+...+ainxn=d1

Birinci satirda her bilinmeyenin katsayisi ilk indis 1'i tasir.
a21X1+az2Xz2+...+aznxXn=0d2

ikinci denklemin son terimi genel n-degiskenli sistemde aznx» olmalidir. El yazisindaki son
degisken etiketi ne kadar sikisik gorinse de sutunlarin sirasi tim satirlarda aynidir.

AmiXi+am2Xz+...+amnXn=0m

m son denklem/satir; n son degisken/sttun indeksidir.
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A=[aij]m><n; X=[X1,...,Xn]T; d=[d1,...,dm]T

T burada yatay yazdigimiz listeyi sutun olarak okuma kisaltmasidir; kaynak x ve d'yi zaten
sutun vektoru seklinde cizer.

(AX)i=Zj=1" aijx;=d;

2 toplama isaretidir: j 1’'den n’ye giderken ayni satirdaki her katsayi uygun bilinmeyenle
carpilip toplanir.

Ax=d: (Imxn)(nx1l)=mx1

Sol carpim ve sag vektor ayni mx1 boyutundadir. Matris esitligi her satirdaki denklem
esitligi anlamina gelir.

Back to English
A two-equation economic template

Kaynak gosterimini ekonomik bir 6rnege baglamak icin iki Gretim faaliyeti distnelim.
riaxX+rizy=Ri1; raax+r22y=Rz

X, y cikti miktarlari; rij i kaynaginin j ciktisi basina kullanimini; Ri mevcut kaynak miktarini
gostersin.

ra ri X R1
A= ; X vec= ; d=
rza a2 y R2

Birinci sutun x Uretiminin, ikinci sGtun y Uretiminin kaynak ihtiyaclarini listeler.
Ax_vec=d; x=0, y=0

Negatif Gretim miktari kabul etmeyiz. Fakat esitlik, butin kaynaklari tam kullandigimizi
ayrica varsayar.

Check each resource use after solving

Yalniz bir satirin tutmasi diger kaynagin da tutacagini géstermez. Kisitlarin ikisini ayri
denetle.

Back to English
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Source example: equations into a matrix, then solve

Kaynakta verilen U¢ denklemi dnce ayni(x, y, z) sirasiyla matrise donusturelim. Ardindan
ornegi ¢6zerek gosterimin neyi korudugunu dogrulayalim.

Source PDF pages 15
2X+3y+4z=5; —x—2y+3z=1; x+y+z=0

Birinci, ikinci, GcUncu satir bu sirada olacak.

2 3 4 X 5
-1 -2 3 y |=1] 1
1 1 1 z 0

Birinci satir[2,3,4], ikinci[—1,—2,3], Gcuncu[l,1,1]. Sabit vektoru[5,1,0]".
A:3x3; x vec:3x1; d:3x1; az23=3

az3 ikinci denklemde Uclncl degisken z'nin katsayisidir:3.
X+y+z=0 - x=—y-2z

iki taraftan y ve z cikar.

2(—=y—2)+3y+4z=5 - —2y—-2z+3y+4z=5

2 katsayisi hem—y'yi hem—z'yi carpar.

y+2z=5

-2 y+3y=y;—2z+4 z=2 z.

—(—y—2z)—2y+3z=1 - y+z—-2y+3z=1

—(—y—2z)=y+z; burada iki isaret de degisir.

—-y+4z=1

y—2 y=-Yy;z+3 z=4 z.

(y+2z)+(-y+4z)=5+1 - 62=6 - z=1

y terimleri birbirini goturar.
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y=5-2(1)=3; x=—3-1=—-4

Bir degisken bulmakla durma; GcU de belirlenmeli.
2(—4)+3(3)+4(1)=—8+9+4=5

ik satirin sag tarafi 5 elde edilir.
—(—4)—2(3)+3(1)=4-6+3=1

ikinci satirin sag tarafi 1 elde edilir.

—4+3+1=0

Kaynak bu bilinmeyenlere ekonomik etiket vermiyor. x=—4 bu soyut cebir probleminde
gecerli; ancak x fiziksel uretim miktari denseydi negatiflik nedeniyle ekonomik alani
ayrica tartismak gerekirdi.

Back to English
Source example: reorder equations and variables together

Kaynak s.15’in son notu sonraki sayfada x'in ikinci, y’nin birinci degisken yeri alacagini
soyllyor. s.16’da denklem sirasi da Ucuncd, birinci, ikinci olarak degisiyor.

Source PDF pages 15-16
New equation order: x+y+z=0; 2x+3y+4z=5; —x—2y+3z=1
Sabitler artik 0,5,1 sirasindadir.

New variable order: (y,X,z)

Ik stitun y’ye, ikinci situn x’e, U¢lincl sutun z'ye baglanacak.
Row 1: y+x+z=0-1[1,1,1]

x ve y katsayilari esit oldugu icin bu satirdaki situn degisimi gérinmez; yine de mantik
aynidir.

Row 2: 3y+2x+4z=5 - [3,2,4]
Eski[2,3,4] satirini oldugu gibi kopyalarsan model dedgisir.
Row 3: —2y—x+3z=1 - [-2,-1,3]

y'nin katsayisi—2, x’in katsayisi—1.
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1 1 1 y 0
3 2 4 X = 5
-2 -1 z 1

1 1 1 3 0
3 2 4 -4 |=| 5
-2 -1 3 1 1

Vektor artik[y, x, z]=[3,—4,1]". Carpim 0,5,1 verir: ayni denklemlerin ayni ¢c6zimu.
Reordering is not a change in coefficients’ economic roles

Bir ekonomik modelde sadece gosterim sirasi degisirse teknoloji, davranis ve denge
degismez. Etiketleri korumak, sayisal ¢c6zimuin anlamini korur.

Back to English
ME-04-W1 Worked example support

x ¢iktisinin bir birimi kaynak 1'den 2, kaynak 2'den 1 birim; y ciktisi kaynak 1’den 1,
kaynak 2’den 3 birim kullaniyor. Kaynak miktarlari 14 ve 17. ikisi tam kullanilsin. (x, y)
sirasiyla Ax=d kur, ciktilari ¢6z, iki kaynagi kontrol et ve modelin neyi optimize etmedigini
acikla.

2x+y=14; x+3y=17

Birinci satir kaynak 1, ikinci satir kaynak 2. Katsayilar ¢ikti basina kaynak kullanimidir.

2 1 X 14
1 3 y 17

Satirlar kaynaklari, sutunlar Grtnleri temsil eder.

y=14-2x

ilk kaynagin tam kullanimini saglayan y miktarini x cinsinden yazdik.
x+3(14-2x)=17

Ayni Uretim planinin ikinci kaynagi da tam kullanmasi gerekiyor.
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X+42—-6x=17 » —5x+42=17

x—6 x=—5 x; sagdaki 17 sabit.

—5x=17—-42=-25 - x=5

Negatif bir saylya bélmek esitligi bozmaz; sifir olmamasi yeterlidir.
y=14-2(5)=4

iki cikti da negatif degil.

2(5)+4=14; 5+3(4)=17

Kaynak 1 kullanimi 14, kaynak 2 kullanimi 17; kapasite vektorua tam karsilanir.

Return to the worked example
ME-04-S1 Question support

A=[[3,1],[1,2]], degisken sirasi(x, y), kaynak vektdrii[18,16]". iki kaynak tam kullanilsin.
Skaler denklemleri yaz, x, y'yi bul, Ax=d’yi dogrula, az1'i tanimla ve satirlarin ekonomik
anlamini acikla.

Buldugun cikti planini bir sinav paragrafiyla yorumla. az1'i acikla; tam kaynak kullanimi ile
optimizasyon sonucunu ayir.

Return to the problem

ME-04-S2 Question support

W 1'de 6grenci[x, y]™ yerinely, x]™ yaziyor ama A’y ayni birakiyor. Hatayi acikla, dogru
yeni matrisi yaz ve eski ¢ikti planiyla kontrol et. Siralama degisiminin teknolojik degisim
olup olmadigini yorumla.

Katsayilarin degisken etiketlerinden neden ayri disunidlemeyecegini sinav diliyle acikla.
Tutarh yeniden siralamada neyin degisip neyin ayni kaldigini belirt.

Return to the problem
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ME-04-S3 Question support

W 1'in teknolojisi ayni kalsin; tam kullanilan kaynaklar[40,17]" olsun. iki denklemi ¢6z ve
cebiri kontrol et. Sonucun negatif olmayan uretim plani olup olmadigini agikla. Tam
kullanim esitliklerini kapasite esitsizliklerine cevirmenin neden farkli model oldugunu
belirt.

Cebirsel dogruluk, negatif olmayan c¢ikti kosulu ve tam kullanim varsayimini ayiran bir
sinav cevabl yaz. Yeni esitsizlik modelinde tercih edilen plani secmek icin neden amacg
gerektigini belirt.

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-04-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-04-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-04-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-04-S1

Expand rows first: 3x+y=18 and x+2y=16. A coefficient’s position determines its
economic role.

ilk satin(x, y) ile carpip topla. az21 ikinci kaynagin birinci Griin basina kullanimini gdsterir.

Return and complete your attempt

ME-04-S2

A column belongs to a variable. When the variables swap places, the corresponding
columns must swap too; the resource constants do not swap unless the equations do.

Birinci sttun artik y’ye aitse eski ikinci sttun oraya gelmeli. Yalniz degisken sirasi degistigi icin kaynak
sirasl ve sabit vektord ayni kalir.

Return and complete your attempt

ME-04-S3

Use y=40-2x. A negative output may be a model-domain problem even when both
equations check correctly.

ilk denklemden y'yi yalniz birakip ikinciye koy. Sonucun isaretini degistirmeye calisma; énce iki denklemde
dogrula.

Return and complete your attempt
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Solutions and model interpretations
ME-04-W1 Model interpretation

The model’s full-use production plan is x=5 and y=4. The first row verifies resource 1
use, and the second verifies resource 2 use. Both outputs are nonnegative. The equations
impose resource balances; without prices, revenues or an objective, they do not establish
a profit-maximizing or welfare-maximizing plan.

Ekonomik cevap yalniz(5,4) degildir: hangi Grinlin ne kadar Uretildigi ve kaynak
kullaniminin hangi satirda kontrol edildigi sdylenir. Tam kullanim varsayimi altinda 5 birim
x ve 4 birim y mimkindir. Fiyat veya amac fonksiyonu verilmedigi icin buna “en karh
plan” demeyiz.

ME-04-S1 Solution

3x+y=18; x+2y=16

Unpack the two matrix rows.

Katsayilari dogru degiskenlerle eslestir.
y=18-3x

Isolate y in the first equation.

iki taraftan 3 x cikar.
X+2(18—-3x)=16 —» x+36—6x=16

Substitute into the second equation and distribute.

2 parantezin iki terimini de carpar.
—5X+36=16 -» —5x=-20 - x=4

Collect, subtract 36 and divide by —5.

Yasal islemlerden sonra ilk cikti 4.
y=18-3(4)=6

Recovery.

ikinci cikti 6; alan kosulu saglaniyor.
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3(4)+6=18;4+2(6)=16; az1=1

Verify both resource uses and read the entry.
ikinci satir birinci stitundaki 1, kaynak 2'nin x ciktisi basina kullanimini anlatir.
Model English interpretation

The nonnegative full-use plan produces 4 units of x and 6 units of y. Resource 1 use is
3(4)+6=18, while resource 2 use is 4+2(6)=16. The entry a21=1 means each unit of x
requires one unit of resource 2. These balances establish consistency with the assumed
full use, not profit maximization.

Turkce reasoning

Sayilari cikti adlariyla bagla: x 4, y 6. Her satir farkl bir kaynagin kullanimini élcer. az1'de
2 kaynak/satir,1 Urin/sttun demektir. Amac fonksiyonu olmadigindan planin “en iyi”
oldugunu soylemiyoruz.

Check your explanation

[J Assigns outputs to x and y correctly.

O Explains row 1/resource 1 and row 2/resource 2 and verifies both balances.
[ Interprets a21 as resource 2 usage per unit of product x.

0 Does not claim profit maximization without an objective.

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-04-S2 Solution

gives 2y+x and y+3x

Read what the incorrect representation actually says.

Bu ifadeler orijinal 2 x+y ve x+3 y’den farklidir.
At x=5,y=4: 2y+x=13%14; y+3x=19=17

Show the inconsistency caused by the label mismatch.

Ayni plani yanlis etiketli matrisle carpmak kaynak kullanimlarini degistirir.
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Correct A new=

Swap coefficient columns to match the order (y,x).

Eski y katsayilari 1 ve 3 artik ilk situnda; x katsayilari 2 ve 1 ikinci situnda.

1 2 4 14
3 1 5 17

Verify using the reordered output vector.

1x4+2x5=14;3x4+1x5=17.
Same model, same outputs, different representation

Separate bookkeeping from a parameter change.

Kaynak kullanimi veya Uretim teknolojisi degismedi; yalniz gosterimde situn ve bilesen sirasi degisti.
Model English interpretation

A coefficient’s meaning depends on its column label. Swapping the variable order
requires swapping the matching columns, so the correct matrix becomes [[1,2],[3,1]]
with output vector [y,x]". The resource vector remains unchanged because the equation
order has not changed. This is the same technology and production plan, not a new
economic scenario.

Turkce reasoning

Matris sadece sayi tablosu degildir; her sGtun bir GrinUn kaynak gereksinimini tasiyor.
Etiketi degistirip situnu degistirmezsen baska Uretim iliskileri yazarsin. Dogru siralamada
ekonomik icerik degismez; yalniz ayni bilgiler farkh sirada gordndar.

Check your explanation

[ Identifies that columns must follow variable order.

[0 Gives A new=[[1,2],[3,1]] and keeps resource constants[14,17].

[0 Uses output vector [y,x]=[4,5] and verifies both resources.

[1 Explains that representation changes, not technology or the economic plan.

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
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ME-04-S3 Solution

y=40-2x

Isolate vy.

Birinci kaynagin tam kullanim kosulunu koruyoruz.

Xx+3(40-2x)=17 » x+120—-6x=17

Substitute and distribute.

—5 x+120=17 elde edilir.
—5x=-103 » x=103/5=20.6

Subtract 120 and divide by —5.

Bolme gegerli; matematiksel x degeri pozitif.

y=40-2(103/5)=200/5-206/5=-6/5=-1.2

Recover y with exact fractions.

Kesirleri ortak paydada cikarinca y negatiftir.
2(103/5)—6/5=40;103/5+3(—6/5)=17

Verify both equalities.

Cebir dogru oldugu halde y fiziksel Gretim alaninin disindadir.

x+3y=17 » x=17-3y - 2x+y=2(17-3y)+y=34—-5y=<34

Isolate x from the second balance, substitute into resource 1 use, distribute 2 and collect

y. Since y is nonnegative, subtracting 5y cannot raise 34; full use of 40 is impossible.

ikinci esitlikten x=17-3y. ilk kaynak kullanimi 2 x+y=34—5y; y=0 ise en fazla 34 olabilir.40’a ulasamaz.

Capacity model: 2x+y=40, x+3y=<17 would allow unused resources

Distinguish a different feasible-set definition.

Esitlikleri esitsizlik yapmak ilk modelin ¢6ziminU diuzeltmek degil, tam kullanim varsayimini

degistirmektir. Ornegin sifir Gretim bu yeni kapasite sinirlarini saglar ama bu tek basina tercih edilen plan

degildir.
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Model English interpretation

The equalities have the algebraic solution x=20.6 and y=-—1.2, but this is not a feasible
physical production plan because y must be nonnegative. In fact, fully using 17 units of
resource 2 with nonnegative outputs allows at most 34 units of resource 1 use, not 40.
Allowing unused resources changes the equalities into capacity inequalities; that different
model needs an objective or further conditions to select a preferred plan.

Turkce reasoning

iki esitligin tutmasi ekonomik anlami tek basina garanti etmez. y negatif oldugundan
fiziksel Uretim yorumu gecersizdir. Asil catisma iki kaynagin ayni anda tam
kullanimindadir: ikinci kaynak 17 iken birinci kaynak 40 kullanilamaz. Kaynak bos
birakmayi kabul etmek yeni bir varsayimdir; o modelde de hangi planin “en iyi” oldugunu
amag belirtmeden sdyleyemeyiz.

Check your explanation

[0 Reports the algebraic pair and verifies both balances.

] Rejects negative y as a feasible physical output.

[0 Uses 2x+y=34—-5y=34 to explain the full-use conflict with 40.

1 Distinguishes an inequality-capacity model and avoids an unsupported optimum claim.

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-04-C1 Answer B

The first index is the equation/row; the second is the variable/column.

Once 4. satira git, sonra 3. stitunu bul. indislerin sirasi katsayinin hangi bilinmeyene baglandigini belirler.
If you chose differently: Read row first, column second.

aij icin 6nce i, sonra j: denklem numarasi, degisken numarasi.

ME-04-C2 Answer B

A 3x2 times x 2x1 gives a 3x1 result: one output per equation.

ic boyutlar 2 ve 2 uyumlu. U¢ denklem oldugundan carpimin (¢ bileseni vardir.

If you chose differently: Match the number of matrix columns to the number of vector entries.
A’nin sUtun sayisi X'in satir sayisiyla eslesmeli; sonucta A'nin satir sayisi kalir.

ME-04-C3 Answer B

The missing y has coefficient zero; its position must remain.

y'nin gérinmemesi stunun yok olmasi degil, katsayisinin 0 olmasidir.

If you chose differently: Keep one coefficient position for every declared variable.
Uc degisken varsa her denklem satirinda (¢ katsayi yeri olmalidir.
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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
| read aj as equation i, variable j and preserve missing zero coefficients.

1 Not yet [0 With help [J Alone
| reconstruct every scalar equation from Ax=d.

1 Not yet [0 With help [J Alone
| reorder rows/constants or columns/variables consistently.

1 Not yet [0 With help [J Alone

| separate mathematical solutions from economically feasible outputs and from
optimization.

Matristen denklemlere geri donebiliyor muyum? Her katsayinin hangi satir ve degiskene ait oldugunu

soyleyebiliyor muyum? Situn sirasi degisince vektord, satir sirasi dedisince sabitleri birlikte tasiyor
muyum? Ekonomik modelde negatif cikti ve tam kullanim varsayimini ayrica tartisiyor muyum?

The first step | could not explain, and the check I 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

Directly inspected second half of PDF p12 through pl6. Covers the general m-equation/n-variable system,
coefficient indexing including a43, variable/constant sets, matrix as array, dimensions,
coefficient/variable/constant vectors, compact Ax=d and the general noncommutativity note. Both exact
source example representations on ppl5-16 are fully reconstructed and verified. The source’s abstract
system has solution(—4,3,1); solving it is a supplemental completion, not an asserted economic quantity
model. W1/S1-S3 are original resource examples with explicit full-use and nonnegative-output
assumptions. No determinant or inverse is required in this unit.
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