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206171 Semester 1/2017

Checklist for the Mid-term Examination

Disclaimer:

This checklist should be used for checking yourself whether you have already understood the concepts in the classes.
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Chapter 1 Matrices and System of Linear Equations

Part 1: Solving linear equation systems NNFUNFEUUANNITLTUEY

1. System of two equations in two variables FrULANNTIBIdudaIRuLlg
A sufiszusannndududasnauils
- Graphing Method N1991AN9 N
O Interpretation of the linear equation (slope / y-intercept)
mﬁfﬁmwumwmizummﬁ S AN / Qmﬁmmu %
- Method of Substitution NNTUNUPFULS
- Elimination by addition nnamsaudslaanisuInannig
2. Consideration of the equation systems NN9NANTUIARBLURITZTULANNG
- Consistent
O Dependent/independent
- Inconsistent
- Interpretation with graphing Method (in the case of two variables)
A9FANALAENN3ANT N (lunsdireanniadaduaadsiouls)
3. Solving linear equations using augmented matrices mMsunszuuaNnsiaa TNy ndunAatRa

- Augmented matrix LYITNTLLFLEN
- Row-equivalent matrix NITANYARNTIHLAD
O Interchange between rows NITAALAUTEWINUDL

O Multiplication with nonzero constant mi@mﬁqwhmﬁﬁ\mm
O Multiplication a row with constant and addition to other row
P . A 9 o
nsguunaRasAAsh udqliuanisannis
- Elementary row operations and Gauss-Jordan elimination
NNTANRUNTANNLDIBAZNNININALLLNNE — A8TUAL
O Conditions of the solutions ReulanisfiAmanannszLaunig
O Reduced row echelon form and their conditions (P. 7)
. p 44 o
gﬂLL‘]_I‘LI“II“L&‘LI“L&VLQLL@ZLQQHiﬁI‘WLﬂﬂQWﬂx’]
O Procedure of Gauss-Jordan Elimination dupaunITINeaLLLINNA-aasiai

(Refers to the row-equivalent matrix) @ﬂmmz’u’@qﬁUﬂﬁ@@uH@mwuLLmq
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4. Applications T'ﬂwﬂ(ﬂ'zywl
- Determine the variable AvumsauLls
- Construct the equation system A5NTTULANNNT
- Solve the equation system using the studied techniques LLﬁixuumuﬂ’]ﬁmﬁ%ﬁﬁﬂﬂ’l

- Interpret the solution (Remark that the solution may occur in the dependent case. How to interpret the

solution?)

a ° ° Ay y ° Y  a ° Py v
FAIMNATRNRUURITELLANNNT ﬂ’][5]@']_I°1I@\‘1??JH‘JJ@NH’]?@’]@NVL@M@’WHWWﬁl'ﬂ‘].l mmwmarmmmumﬂuiﬂimLLm

ANMBANHA
Part 2: Matrices Algebra NEANAURILNNI NG
1. Basic Operation of matrices NNSAILRUNITTEWINNNYIS NG

- Addition and subtraction of matrices: When can we add or subtract two matrices?
ATLINUATALRaNyisnd N lHNels?
- Multiplication of matrices: When can we multiply two matrices? How can we multiply two matrices?

nspnasvisndaaaNyisnd azvinliilels? uazienazunannueanyiEnglfetels

- Some algebraic properties of matrices ANURANNTADALRNTITNT
O Identity matrices wysndienansnl
O Matrix Inverses AUNBTAVAILNYIINT

®  Non-singular matrix / singular matrix
®  Finding the inverse of matrices NN9IUNBUNATATDINVITNG
® 2 x 2 matrix: Formula ? NN9IUNBUNATALDUNNINTUUA 2 X 2
® (General dimension: We use augmented matrix with Gauss-Jordan el.
aaa al/ v a 6 1 a % v o o g 1
nseufiAvialyl Mssindusiain udaldnszuaunismanind-aasuniudae

O Addition Properties : Associative, Commutative, Additive identity, Additive Inverse

antmEnelfinisuan  Wasungu, aduy, wnanwninisuan, Sunmedanisuan

O Multiplicative Properties : Associative, Multiplicative identity, Multiplicative Inverse

autneldinienns : wWlasungu, ensnealmenn, Sunefaniagns
Matrix does not have the commutative properties under multiplication!!
windliflaanRnisaduiinigldnisgo
O Other properties: Distributive properties, Equality properties
@uu“ﬁ%luj VU NTUANKAY (3TUINNNTLIN — ARY) ANTRNITINAUYsuyiTng
2. Matrix Equations AuNITLNVISNd
We can use the properties of matrices to solve the system of equations.

axng0lFanTRvasyisnddaelunsufssuuannig e

From the equation system, we can construct the matrix equation AX = B.
X can be solved by X = A'B when A" is the inverse of the matrix A (if exists).
AINFLULANNT AF1UNTITNT AX=B

9w X m1Eann X = A'B ifle AT uBunesateuyEng A (BH)
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Chapter 2 Linear Programming

Part 1: Basic linear programming problem ﬁﬂﬁuﬂnﬁ‘itﬁdtﬁuﬁug\u

1. Constructing a model for LP nsdFuUuaaamNARRMmansd sy uuamaidadu
- Main parts of LP B9ALIITNBUNUFIUYRITUUANTTIEE
. . o P
O Nonnegative variables Fautlsnlaitluau
O Objective function Wariduqalszass

Analyze that the problem is Max / Min problem. 3Lﬂ?ﬁ:ﬁﬂﬁgﬂ’]dﬂﬁﬁ’]m@j\iQmﬁd‘i@fﬁl’lzgm
O Constraints aaNN17ia3iA
Minimize (or Maximize)  Objective function
Subject to constraint 1

constraint 2

Constraint m

Such that all variables are nonnegative

2. Geometric method for solving LP NMTUNINUUANNTIBUFUIALIBLTUTUIN AR

- Graph of linear inequalities ~ NITWLBIBANNTTILEL
Draw the region satisfying the condition of constraints <, >, < or >
nInAeNBLTidenrdeiUsduNN TR <, >, <viga >

- Solving LP using geometric method
O Consider the all of region and find the intersection of regions to obtain feasible region

fnsnneN I BrnmauNn L& intersection TestRaHAeRa s BradiTulLE

O Consider the corner points of the region to check the max / min with objective function

WANTUNANHTINNATTAATN intersection 1R49LEWIM WRaRTIAaaLNsliiAgeqn / Agaluieridu

STEANG]
O Some LP problem may not have solution! natloymanalafiamauidul1é
. a [~
Part 2: Simplex Method ABTULWAN
1. Formation of the simplex tableau NSRS ITNIWANT

- Standard Maximization problem in the standard form
Maximize P=cx +cx,+...+CX,
Subject to the constraints in the form (with m constraints)
anX + %o Tt A%y S bm
with nonnegative constraints Xpy KXoy oeny X, >0
- Formulate the LP problem to the equation system with Slack variables
wlaatfoynn LP Wietflugissuuannisineldsiauledae
- Write the simplex tableau with the objective function \Geunnsedumandlaasaniariduqntssaadbiae
2. Basic operation on the simplex table msﬁ‘hLﬁumﬂﬁymﬁuiumm%ungnsﬁ
- Choosing the Entering column by ? @en entering column Ine ?
- Choosing the Departing row by ? @en departing row e 2
O Consider the conditions to choose the departing row W@’ﬁmqﬁlﬂﬂﬂﬂ’]ﬂﬁﬂﬂ departing row

- Choosing the pivot ? \@an pivot Iaa ? laanatnsls 2 anlévsaly 2
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Switch the nonbasic variable to basic variable from the entering column to departing row
Lﬂ?}lﬂuﬁquﬂmmﬂ@gm \ufauLsyag11 A entering column ¢ departing row

Employ the operation in the row with specified rules. (in P.9)

ANTLNITANNLAN Tmmﬁ%ma‘ﬁa‘:q% (lundin 9)

Repeat the processes until all of the last row elements are positive or we cannot find the pivot while some
elements of the last row are negative. In the latter case, there are no optimal solution.

AR A0 @unizﬁqam%ﬂlmmqmﬁm (wnrresariduqmilssass) Fusanviuus Ve ldanunsavn pivot
1Fudn Seudiasflaun@nfiuaufniu (‘luﬂmjﬁy@ﬂsiﬁﬁﬁmu optimal)

Interpretation of the solution from the table AIUANRALANNANTN simplex AN

3. Dual Problem  ifayunAqud

The standard LP problem is to find Max. We would like to find the minimum in this problem.

oyn LP 11m9g1U fia9n13vn max usiksnsiesniavalym min

The minimization problem is formulated by transforming the problem to its dual problem.
ﬂrymﬂ"wrﬁ’hzgmmmmw"ﬂmmﬂmiLLﬂ@qﬁmun"Lﬂ@jﬂmmﬁdﬁuﬁuﬂmm max

From the initial problem, construct the augmented matrix A (make sure that the problem is the standard
LP problem)

andTeymaaiin asvEndusiain A faﬂ"]ﬁumm@mﬂﬁﬁu%dﬂﬁtymwﬂugﬂmmﬂmuﬁqﬁ@m

Find the matrix A" of the matrix A, and interpret the problem which is minimization problem.

wLyisnd A (transpose of A) LLé’qm’éwizmﬁﬁﬁu Faflunav min

Solve the dual problem using simplex method, and interpret the solution. Don’t forget to interpret back to
the original problem.

v ! aca @ o ua/l = o A A o ! :/l a v
LLﬂﬂEyM’WﬂQU@]I@FJQﬁsﬁNLW@ﬂGH AMNUUAAIMTNATADL @ﬂW@NﬂﬂQWNﬂ@UVLﬂ@JﬁEyM’Wﬂ\?LﬁNW}F_I

4. Big M method 9% Big M

In this case, the constraints may include other sign ( = or = ). Therefore, we try to transform the
constraints to the standard form of LP.

el eaunsfiednipenaazedlugluuyiinasisiammng Asdemensiuinlieslugl standard form
In the case of =, we use surplus variable S, and add artificial variable a,

mﬁ%ammﬁ@éﬁmmﬂugﬂ > 1979¥M11N"99N surplus variable S, w&aLkx artificial variable (Foullsiien)a
In the case of = , we add artificial variable a.

mﬁ%ammﬁ@éﬁmmﬂugﬂ = \97aulid artificial variable a,

When we add artificial variables a, don't forget to subtract the objective function with Ma..
nﬂﬂ%ﬂﬁﬁmilﬁm artificial variable a¢@axtin Ma, a8nAaIn objective function.

Construct the preliminary simplex tableau with all slack variables and artificial variables.
m”ifmmfmﬁmwﬁnﬁf%uﬂgu Tnefiawmen M luwnagaiingvessoulsiies a,

Eliminate the variable M in the column of artificial variables a, to construct the initial simplex tableau.
Sndsutls M luunttesiaulsiiey ieasemsnamnanddusi

Solve the simplex problem as usual.

WA TN T L T umeR AN EN LY

In the minimization problem, change the objective function by multiplying -1 to the objective function.
Then solve for the maximization problem. The interpretation of the optimal value is done by multiplying -1,

then we get the solution of the minimization problem.
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luﬁmmﬁh[ﬁ'mm Winnu -1 Tuiariduqaiseasd aantoyun min inanenduileymn max ansusmsuAiuL
UnAisuiia Aneui L Liigaunae — 1 ieuilasAinanaes max Winaneidu min
5. Transportation Problem ﬂtymmﬂuz{m
-  Determine the variable from the factories to warehouses
Auuasauls anTeeanunan gaudnseatsfusi
- Consider the objective function by maximizing the profit or minimizing the cost of shipping.
Warifuqatlszasdiansnunainnig max fnls ¥ise min Aaugd
- Constraints will be considered from the conditions of products available from factory i, and the conditions
of products required at warehouse j.
aaumstiasnin Ransonannitewl
0 AmnuAukraRlEanusaslseny
O dumdukfiguinszarsfuindieanis
- Drawing the diagram may help you to formulate the problem.

= 1 4 =~ P dg/
NATULNUNNaNRaz T a1 uN90 mwﬂmmimmmu

Chapter 3 Functions and Graphs

Part 1: Basic Definitions and graphs ﬁmuﬁugmuamuﬁﬂmﬁummnmwmmﬁqﬁﬁu

1. Definitions ﬁmummﬁqﬁﬁuﬁa@u
- Definition of function Heuaasweidu
O Function in the form of coordinates  Weridulugluuureagdusiy
O Function in the form of formulas Waridulugluuuresgns
O Domain and range of the functions TALNULAZITURLRIRNIT
" Finding the domain of functions I T XA KTt
- Verifying the function using the vertical line test

n1gmradaun et dulaanisas 1 duIuIULNL y

2. Elementary functions and its transformation Waﬁﬂi’uﬁgﬁg'mummsuﬂmgﬂLl,uummn'a‘wl
- Transformation of graphs n1sudasnan
O Translation MIAOULNLTN TN gineqndnsgeraansng (h, k)
O Reflection azfiaunsmnanannidtiiamiingay
O Stretch nN9ela / 2eanIn 5q&ﬂﬁ@@mﬁqaﬁﬁmﬁ' A>1/0<A<1)

Part 2: Some important functions  WeATUARIALL

Consider on their domains, understand the graph of function NanTouNIALULRIRATW, AN INTRIRISTU

1. Piecewise-defined function Wﬂﬁ%uﬁﬁﬂﬂumﬁuﬁﬂubﬂ
2. Quadratic function NaATunasaag
- Analysis of its graph N199AIZINTINTRIRRITUNAIa83
3. Polynomial function Wﬂﬁ’ﬁ’quuﬂu
Rational function Wandunssnaz
- Horizontal asymptote WuNALLLUe Y
- Vertical asymptote L (W)
5. Trigonometric function Nantum3InouiA
- Radian VS degrees gﬂuﬁmmﬂﬁﬂu 1A paNzlo)
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- Trigonometric function value of the important angle

ﬂ'wmﬁqﬁﬁumﬁﬂmﬁmuﬁmmﬁzﬁqﬁty
6. Exponential and Logarithmic function Neanduiandliiuuidaauazaanisia

- Graphs of exponential and logarithmic functions

naaasieifendlliuudsauazaaniang
O Graphofthecasea>1,0<a<1
nawlunstia>1,0<a<1
- Basic properties of exponential and logarithmic function (P. 16, 17)

e | & o = a KR 2
autimsne) resieituendliivumaauaraanisnu (i 16, 17)

Good luck for the mid-term examination

2o lunnAUlIAR LUN1SAALNANNIA
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