Math 414 Review 1
Examofficehours Tuesday, 10:00-12:30. Text Wethetay.
Graded homeworkis placed in the bin on my office door (PB 318)

and may be picked up after 1:00.

Materid.

Lectures 1-8. No quetionsabout Malab or Linsdlve The
camesponding text meterid ison peges 1-101

Ddfinitions.

Codfident metrix, augmented metrix, tehlesu and damaniary row
gparaions tableau and reduosd row echdonfom, nonangula,
srga, 1, [AB.

Badc and nonbesc vaiades bescand genad sdluions

Linear combaingtion, indgpandent, subspece paned by..., dmension,
rank(A), convex, dased, bounded, extrame paint, dossd hdlf-goeoe
oonvex jpalyheckon, convex combingtion, convex hul, convex
ppolytope.

Geangd linear programming prablem, feeslle sluiions, congraints
ayedivefundion, dandard fam, canonicd fom, dack vaiadle

Techniques Beableto

Usetddeau and demantary row opaaionsto trandomamdrix to
tablesu and row reduced demant famrs.

Usernrd to sdlvesydamsdf equationsand computeinversss

Deamirewhenasydemd equaionshesauniquesaluion, infintey
meny sduionsar nosalution

Daamireif asgt of vedarsisasubgece, Jeansagven oecearis
indepandat.

Whiteavedar ssalinear combingion of ather vedtarsif possble

Sketch convex polyhedraand find their edreme paints

Sdvelinear programming pradems This will be amajor part of the test.

Convat geangd prodemsto gandard and canonicd fam,
Trardaeword prodamsinto gengrd linear programming prodems
Suggested Exerdses All homenork exerdsesplus
PegePradlem

9 3

20 1,357,913

28 57,9

32 35

41: 1,3 511

8L 1,35.

91 1,357,12

57:1,3,5,7,9, 11. One or two exam problemswill be avariant of one

of these. | recommend setting them up before the exam to avoid
running out of time during the exam.

Detailed review.

Be able to state the theorems below and answer questions about
them. Proofswill not be required.

You will not be asked to prove any theorems. But you will be asked
questions about the theorems and their proofs.

Thm. If rref([A[l]) =[1|B] for some B, then B isthe inverse of A,
otherwise Aissingular and hasno inverse.

Der. rank(A) = the dimension of the subspace spanned by itsrows =
the dimension ... spanned by its columns.

Lemma . Elementary row operations on amatrix do not change the
subspace spanned by the rows.

Lemma. A and rref(A) have the same rank.

LemmA. rank(A) = the number of nonzero rows of rref(A).

Thm. If S={v,,...v} € R"and A=v; ...;v,: Sindependent = k<n. S
spans the space = n<k. Sisabasis= k =n. Sisindependent <
rank(A) =k. Sspans the space < rank(A)=n. Sisabasis < k =
rank(A) =n.

Lemma. The line segment Xy between x and y is the set of points
between x and y = all points of theform ax+bywhere a+b=1,a,b
>0.

Der. For any subset Sof R": Sisconvex iff x,y eS=> all points
between x & y arein S. Sisclosed iff it containsall pointson its
boundary. Sisunbounded iff it has points arbitrarily far fromthe
origin, Sisbounded otherwise. An extreme point of Sisone which
is not between two other points of S.

Lemma. Theintersection of convex setsis convex.

Der. A closed half-spaceisthe set of solutionsto anon-strict linear
inequality. A convex polyhedron is an intersection of finitely many
closed half-spaces.

A half-spaceis convex, hence so is aconvex polyhedron.

Der. A convex combination of pointsx,, ..., X, isapoint of the form
axtax,+..+ax wherea+..+a =1 anda >0, .., a >0. The convex
hull of agiven set of pointsisthe set of all convex combinations of
agiven set of points.

A convex polytope isthe convex hull of afinite set.

Lemma. The convex hull of aset isthe smallest convex set containing
the given set.

Thm. Every closed bounded convex set isthe convex hull of its
extreme points. For any closed bounded convex setS, Sisa
convex polytope iff Shas only finitely many extreme pointsiff Sisa
convex polyhedron.

ThmM. For any linear function on a closed bounded convex set,
absolute maximaand minima exist and every local maximum or
minimum is also an absol ute maximum or minimum.

ThmM. For any linear functionfon aclosed bounded convex set, the set
of maximais either the extreme point with the largest value among
extreme points or the convex hull of all extreme points which have
the largest value among extreme points.

Hence finding all maxima reduces to finding the extreme points of
largest value.

ThmM. Every general linear programming problem is equivalent to a
programming problem in standard form and to one in canonical
form.

Thm. In the set S of feasible solutions of acanonical problem, a point
isextremeiff it has more 0’ s than nearby points.

Thm. Inacanonical problem, Xisabasic solution iff AX=C and
columns associated with X's positive entries are independent.

Lemma. For acanonical problem with n variables, mequations and k =
n—m, every basic solution has<m positive entries and >k zeros.

Thm. Given acanonical problem withn variables, mindependent
equations, k =n—-m. Every extreme point is a basic solution. Hence
every extreme point x has >k zeros.

FuNDAMENTAL THEOREM. Extreme points and feasible basic solutions
are the same thing.

All examsaredosed book: no nates notext. Bring acdaulator and
sratch pgper. Y our sratch peper isnat to betumed ing put your
amvasand dl wark youwish to show ontheexam paper.



