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02 — Introduction to linear Diophantine equations

It’s my first day selling burgers and burritos on the beach. At end of my shift, I sold $107 of food. Then
I remember that my boss wanted me to keep track of how many of each I sold. All I remember is that I
sold more burritos than burgers. Can you help me? Also, burgers are $5 and burritos are $7.

1. Let z denote the number of burgers sold and y the number of burritos sold. Based on the story, what
equation do you want to solve? What are the restrictions on the variables?
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2. Graph the equation you found in the previous part.
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3. First, ignore the fact that I sold more burritos than burgers. Find as many solutions as possible to

your equation.
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4. Now, make use of the fact that I sold more burritos than burgers to determine how many burritos
and burgers I sold? Why? Could there possibly be a different answer?

\ovwgwsﬁ xX=(
\ourri\-c»s\\[: H

BE'\‘weev\ ‘\'QSQ ‘lv\‘x‘eéﬂzf %o\v&*?dﬂas
Tere. do o + See v '\-o be O'\’Lqr\

\""ir&?(P_F SO\LA‘\“&Q’V\ S) 50 (Q;\\X Sees
‘o \ae T\e om\\/ one Lo Géxky N



pt

w2 aV‘G_G\SSwM‘:V\? o~}¢°-+\a\(°::C

Ob se e Aot

O\(»coﬂot\ <% (\/o—c\“:\ = oX, <% &% 4 o%, - \o//E

= %o * B ¥,
= C

S = : \ X o

O) X—Yo‘\'\O‘\:,\lsyo_c\f S a\s o o So ,

EX F:'\\f\c& Oo—v\«o\u/\\/

'\vxs\-&%,of e oluXricms Yo
%x;\. ’.\.\[:(O——l-) “\S:_ ‘?oﬁé\\’)\&_,

Yrio\ and error
@ Eid |\ ‘SQ\V\LCQ—V‘

S,W wWo W

x=20,y=\ isa Soletion sinee

g.am4x \=107T

@U\_sp_\_e_wxwx\‘_ \X:go-&}—\;)\/:\-?’{‘_ QD\" {GZ\

Yor exa vv\':\)\a.

2,0, @21 @%,-4) , (39,°9),
L=- t=o0 >

t=2
Ex Tind 0O - vy

\"\SV&W %o\u\*(‘ovxs o
(Q)(-(»% ¥y = (Oq—) RQ ‘?cﬁﬁl\ﬁ\g_’

\Mo %o\w\CmS,\ Q\\_\—\S Lt X RN

E_i Tind 00 - ey

inbegar golutions Yo
¥+ (T\[: (O——'l-) & '\:‘05%1\3\&.

\ND %o\u\\-(()'\/\‘s,\ 5\\,_\-\5 ot 3X RMS




\_Q.MMak 2 e o\,\o)cez. Thaen

i+ Was <—> 0\>4+\o\[=C Was
Co- any - ;B ch\ LC\)\D\ \ Cc_

‘ ean tw ot .
\V\‘\'tégx‘so‘k—K-(WS ‘W Qw %O\\N{‘la‘\/\

2
La d=ged (o9)

@ A%ﬁv\.v\% 0\5(.‘:\0\[2 [ \’\0\% Coan ‘\V\“\’e?ﬂf SO\U\_'\‘(‘G—V\ k’ca)\/os’

Tarn  oxgtoye~ & - Dinece A\O\MA C\\\D} C&\Q.

@ A%SMV\NL C\\C w C_,:VV\,C& Qo’f‘sm MQZ.
e

S:UP S o Xo)\}o

T B = byt
= o\wwc;-f \OQ'\\[;: vd =

—> yx=wm¥o , Y= Yo 1S an tn

%O\V\-S\’(G\/l Lo oYX+ \0\/=C»
jm

\egar

SU\V\/\MCA-J\\/ So :-O-A\ o o wX G\X—t\o\[-—‘c <

L\- \/\0\ Q- VAL e A\ \
) / *\WNas ene ©> %CAQ&,\(D\C

M s <_> ivdce‘ép,p solutton

h«%e}o_,r ) olw

%«AAY, we \Nove noY dedermined Wow Yo S'\V\A o\

—



T+ /,lbc.,,\/o\ ‘o o solubion Yo

Y e Yuat 2 ey So\m-\-[ov\ @ o e b ,j

Min\e (S,10) Y= Xg ~ o4+

~2

Lolod 5 e S\QPQF)

S 3
e
(@]

= .

S*V\o\'\Q?\/ \—L)\' Q,\O'C Q’Z[ )

5u\p?os_a\ \/Ou\ V"’M%~

= La ¥ d=qcd (‘\1\0\
. kvzc‘\/\s %‘0 O\x_(.\o\( - C . % |
w\\ A e gar S olm
A\-L 50(“('\‘{0'\/\6:
dYc No . o
7 SO\U\\lov\S
Cha c\e & ‘

dlec ‘ -

" %Z
\/: \/0—& \
\

F(v\c& one_ Solution \9;2_\1
Re du ce: divide! oo ! .
2 ‘o & qcnention e
C\ \ C +L\T‘D\A 1’\,\ \Q\I i _:> 3 —i
= c
o\')(‘(‘\a,y:cf (Xo,\lox

/
o=

-C_i_|\3"d\t

c
X



%\»—;‘ oo Ao we kv oo “‘V’b\o\* wo e ?9__"\" o\\\ SD\W‘\‘(W%’?

—_—

\_Q_W\MO\ N Le b o\,\O,C. e Z. LeX b(o)\/o\ oo NN

\\v\.-\'QW 5c>\u.\~c'o*m Yo C«X—(-\oy-" C . I'Q °§<C\(°‘)\°\=\1
Fhan |\ ivx*a?’u’* solwtiovs owe Cé(g,—&(/\ \o>/ j

K=o+ bt Cew

4\/\.‘\5 wileaann §

= - O\‘E
) Te e eimﬂ*rc‘m
is veduced .
?——S‘l— Le‘* @.5\ \Q.D._ O\-a/\.\f '\V\Atﬁ?(b(‘ %o\wx’('m- 'r\/\a/\/\
of+bs = &
P O\\ﬁo’\'\o\[o = C
— o - x¥o —k\o%—\O\[D:O
= elrr) + 55 -Y0)= O
NG ATEACEN
- o\(‘“—‘&\’“ \OQ\[O—%\
Qo,-_\,Sec\.\
— e lbvers) = e\
C"‘J\°\=\

=) \[o—%——c\-'\:\ Sor cowe £ € XL

—::'-—> o\U“—%,,\’-‘ ho- -t

N r_xc—:\o-lz\

=y TTTRE s e
§= Yo~ &
Y



\Z—:_i Eind c\—‘— ‘\V\_\Q?M so\usﬂ'@’\ﬁ Yo - 3 % —("2.0\/ = \L(% )

@ Campu\.\-t aCc\ (o\)(o\\ )

ged (-%,20) :E

@ Dee s %CC&L&,\o\ &iwic&g C'?

So thexre o€ So\u—svfav\.ﬁ—— \LQQ'? %oiv\c& .

@ Yaduwce  Aivida "r\,\wom?_l« oy c&CA (c\,‘ox ]

Aivide YThrowgh oy o

x—:’c’\/l

\ - A%« 5y~ 31\& redumced g e

@ F\"\C& one 50(&»—'\‘20“/\

Hvtwam .. . X=-\ y Y = =+ L‘;v-'—‘55 {‘_ c\-d-c\a\

@ Wt e C_\.OUOV\ o\l\ 60\0\-3"[‘(7"46 Lu\ﬁzb\.ca_ NLc[cAcec( ch_\

N e e
vy aJ

So '.:,\-('S-t

y= 1 *LE tel




\
Werwi-wP QRavisel ¥ Bur‘eé,u“ i‘“%u\‘(‘r(-\o ‘P(\O\O\M‘q (U
o w \OW‘J‘Wﬁ e ’%3 o d \()V\P“("\'és N %:}'

N $O\C\ $LO% '\V\Jco'sv&\ cond T know ’S_ So\C\ oo
e e V\wv\«\fu.mo—‘Q \OM.V"%,Q_P%, LOW ek owe e ?oss}\o{\i\’(es

go‘r MV\WM\Q—Q»{‘O-‘Q eac\n LT 50\(;\ L%Qe NS—C:Z)
Rin¥: 108 (s divisiole \9\[3.

Ln_\‘ Y = “\‘\owa,q_/\q, %o\c.(
\ = = Luver! \-o% seold

3x+ ty =103 v, ye X

ond X (seven, X,¥ 20
@ %CA(B;?\:\
D) \\lo% so

® aiwﬁ'\_{w o m\V‘Qc\d-\/

Aere oo seludion s
e dmce d

@ Eind ove §o\m'\‘fM)
02 =3-3C = 2.3c« ¥ 0= (0%

= x=3% g SO\M-\-(OV\
v =0

@ Tivd c\\\ %O\V"\‘“MS

X= YXo 4ot K=36c%F€ | o
Y____Yb__a.t \/: Q)"‘%"E
e fapa ] -
s 0]l 011 4] 19

(3e, o), (2g, ), (8, (2) \

@ Ao var e “7/%”—6 o

+ |
4, v) |C‘< )| (3¢,




