MATH 221 MISSION 1: LINEAR EQUATIONS AND ROW REDUCTION TECHNIQUE (15PTS)

Show your work and box answers. This pdf should be printed and your solution should be handwritten
on the printout. Once complete, please staple in upper left corner. Thanks.

Suggested Reading You may find the following helpful resources beyond lecture,

(a.) Chapter 1 of my lecture notes for Math 221

(b.) Reduced Row Echelon Web Calculator
(see http://www.math.odu.edu/ bogacki/cgi-bin/lat.cgi?c=rref
please consider using this to check your answers, or better yet, use Matlab, but the answers
and work must be shown in handwritten detailed work here. To be clear, you cannot just
use Matlab and printout the result. Not yet anyway, all in good time.)

Problem 1: Solve the following system by back-substitution. In particular, solve the last equation
and use the solution to simplify the preceding equation, rinse and repeat.

1+ 279 + 335 + A2y + 535 = 55 (U
2z9 + 3z3 + 4xy+ 55 = 54 @

3:133 -+ 45134 -+ 51135 = 50 3
gy + 525 = 41

5rs = 25

- 25 _ : -
Selve @) to fnd Xs =5 =2 ° Xs =2

Tham @ yields 4Xy+ 25 =y = Ux, =16 = X¢=1

Xnd G %\\les 3x3+‘1x‘,+5x5= 3%, +16+ 25 =50
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kbnu 3X3 - q = X3 .
Thus @ ges 25 + 416 +25 = 54 = 2X=24 + X273
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Problem 2: Solve each system and graph each ¢quation. Explain why the system is inconsistént for
the inconsistent systems.

(3.) y=z+2andy=—2z+3 "-'-"b X+2 = =X+ 3

) Y =%X43 = 22X =
% (Y2,%2) = tf = ond Y= 5/2]
4
, Y= -X+3

(b.) 22+ 3y =1 and 4 + 6y = 2

AY ax+3y =1 (divid by 3)
\ o Solvben = { (x ;49) I 2X +2Y = ,j___, Y = /_32;(
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(c) y=c+landy=1—zand 22 —2y=4
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Y=|-X ton =29 =Y = Y=-2 , but
A T d =X+l =D -2 =) —>&
Problem 3: Let a,b be constants. Solve { ety =a } Your ans i ! '
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Problem 4: Solve the following system of equations via row-reduction of the augmented coefficient

matrix.
£ T+2y = 3z—w
20 -y+z = w+2
y+z+w = 6
2+ = 12+y~w
X+2A% ~32+wW =0
X -%+Z2-W =3
Y+ Z+W =6
X -9 +32+w =13
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Problem 5: Write down the augmented coefficient matvix [A[b] for each system given below:

Ty + T+ 35173 +dzy 12
(a:) oy + 4y - 224 = 16
3y —xy +623+134 = 19

b1 3 Hilz
e 2 1 ~2 )16
3 -1 6 1} q

254+t =1 )
(b.) ¢ 3s~t = 3
s+4 =0

14

2ty + 2o+ 23 = 0.
(c.) ¢ 3wy —m3+3w3 = 0
0

fL‘L+4IL'g =

2t I fo]
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— v

’ 23 — TZo+ Ty + 2y = 2

"t -2 3 -6
2 -F L

4 3 -

() 3wy + x5 — z7
= 2%y — 209 — 323 — 414 —~ by = 6zg — Va7

o0 0 0 3 01 ~f{ }y
2 ~a -3 -4 -5-¢ -?/o

Problem 6: Use the row-reduction technique te calculate rref[A[d] for each system given in the previ-
ous problem and write down the solution set in standard form for each system. (attach
the solutions in order, clearly labeled after this page)
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Problem 7: Censider the following systems:

&1 + 23
(I) < 2%y + 3x0+ 8y
3y~ L2 +wy

[
o
s
e’

—4

2+ 23
(II.) 2wy + 3z + 8z
3%y — To + w3

oo
NI Ot =

These systems share the same matrix: of coefficients A whereas the inhomogeneous terms
differ. If [A]by] is the augmented coefficient matrix for (I.) and [A]by] is the augmented
coefficient matrix for (I1.) then we may. solve both systems by tow-reducing [Albs]br,].

(a.) write down [A[b;|bz;]

1o 1l
2 3 811 §
3 -1 1 |-1

(b.) use row-reduction. to calculate rref[Albr|bis]
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(c.) write down. the standard solution to system (L) and (IL.), or state 1o solution..
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T+T3 = a

Problem 8: Let q,b, ¢ be constants. Consider ¢ 2z; + 345 +8z3 = b §. What condition must be
3"31 — o+ Ty = C

given for a,b,c in order that this system of équations be consistent ? Comment on how

this comcxdeS with your Work in the nromzdmg problem. |
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Problem 9:( Lay, §1. 1#28) ghestion about condition needed on. coefficient matrix in order for for the
system to be consistent for arbtrary inhomogeneous term.
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Problem 10: You are given the following row-reduction:

127 7 3 |
rref24106,=
36 3 13 9

Tn view of the given reduction,
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(a.) provide a consistént system of three equations and three unknowns z,y, z and pro-
vide its solution.

X+ 29+ 72 =3
zx+°{‘9+z 6
I+ 69 +32 =9

m Gv(wﬁmfuf {(3 =29,9, o)[fe c:[?,])

(b.) provide an incorsistent system of thréé equations and thrée unknowns z,y,z and
provide its solutien.

X+ 2?%?2 =7 in Consichnd, Lot Fhe g2

Ix+HY2 +2 = 0
. o 7‘74‘ ‘i
ng n 69*3%: 3 Colvmn ln fi’»ﬂﬂ

wlvmny 1,234
(c.) write down a system of three equations in 1,22, 23, 24 and provide its solution,
X, +2X, +7 X3 '1';1ch =3 X, =3-2Xe
7.)( +4X, + X3 =6 XB =0

X, €/

(d.) write down a homogeneous system.of three equiations in mzy, 22, 3,24, 5 and provide
its selution.

X, + 1% +‘~?X3 + Xy F3Xg = 0
22X, +4%2 + X3 + 5X5 =0
3X, + 6%, + 3X3 +13X, +9Xg = O
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Problem 11:(Lay, §1,1#3@) an applied linear system bhased on temperature distribution.
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Problem 12: Techniques for solving linear equations also apply to nonlinear equations if they allow a
nice substitution. Make a z; = z? and z, = y? substitution to solve:

:r2+y =4

Begd o1 s Wt WJ%;, opcmia hypect

How many solutions are in the solution set ? Does this make sense graphically ? Make a
quick sketch of what is going on here.
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Problem 13: Solv(cos() —sinf = 1/2jnd cosf + sin 8 = 1/3 given that —7w/2 < 0,8 < /2

+ \cb +Jin‘6 =Y3
+) 20 = % (=) = s = =/
Cos @ = 'TSE_" 5""’@ o T;‘_"‘
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Problem 14: Interpolation, problem
‘ (a.) Find f{z) = Az® + Bz? + Cz+ D for which (0,4), (1,8), (2:24), (-1,0) € graph(J)

floy=o =4, |
£y = A+e+c+q-..8) ()
+(§Hj =-A +8—-C+ 4 =0

W+8 =& = B=0,
fl2) = 8A+3C+Y = 24> Q&’A+QC=20
Fml) A+ C+4Y =8 =-\gA +8C = 33.
| —6C = ~12
m,‘,ﬁé’?l At2+1=¢ C=3a .
- Aa=2
- — A=
{f(x) = 22X+ 0+ Ax + ﬂ<___.. s -“:;
D =
(b:) Find the set of all cubic polynomials whose graphs contain (1,2) and (-1, . 2).
Fx)= AX +Bx*+ Cx+ D
Fl)y=A+rB8+ C+D =
f(-t) =-A+8~-C+D = Q
A B ‘




Problem 15: I suggest using & mixture of row-reduction and back-sibstitution to solve the following

system.

6 Ky i
Tyt T+ x3=106 ) sa8 'y _
Ty + 22 + 323 = 14 3 solue Ahpar 17 ham Plu-‘«.’) o
Ty + 20 + 42y = 17
2g — ATy — Bs — 6zg = —TL
~Z3 + 4T + 625 + Tzg = 8 j *‘X‘
—&3 +43"4 +7(E5 +53}G = T8

K% X (-5
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4= -6 |=FF) L [-4 -5 -¢ [-77]
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