UNIVERSITY OF RUHUNA

FACULTY OF SCIENCE

Bachelor of Science General Degree

Level III (Semester I) Examination - July 2016

SUBJECT: APPLIED MATHEMATICS/ INDUSTRIAL MATHEMATICS

COURSE UNIT: AMT 3128/ IMT 3128/ MAM 3133 - MATHEMATICAL MODELLING III

INSTRUCTIONS:

e Show all work, simplify your answers and write out your work neatly for full credit.
e Answer only FOUR (4) questions selecting TWO (2) from each section.
e Time Allowed: TWO hours.

SECTION A
1. (a)Draw '
6)) a simple graph,
(i)  anon-simple graph with no loops,
(iii)  anon-simple graph with no multiple edges,
each with five vertices and eight edges.

(b) Draw the following graphs:
(i) the complete graph K, ;
(i1) the complete bipartite graph K, ,;

(iii) the complement of the cycle graph C, .

(c) Write down the adjacency matrix and the incidence matrix of the following graph:
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(d) Let G, and G, be the graphs given below:
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(1) Write down the number of vertices, the number of edges and the degree
sequence of the graph G, .

(i1) Verify the hand-shaking lemma.

(iii) Show that G, isomorphic to G, .

2. (a) Use Matrix version of Prim’s algorithm to find a minimum spanning tree in the
following weighted graph. Use alphabetical order to break ties.
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3. (a) The following network gives the routes and their lengths in miles between five cities;
A, B, C, D and E. The route C to B is directional so that no traffic is allowed from B to C
directly. All the other routes allow traffic in both directions. Use the Floyd Warshall
alogorithem to find the shortest routes between any two cities.

- : C'\'S e o




Section B

1. a) Find the Laplace transforms of the following functions:
(i) Fi(t) = €% + et cos 2t,
(ii) F5(t) = sin 2t cos 3t + ¢ sin 4¢.
b) Show that

i) ¢ {t Zt} o

(ii) £ {/0 Silfudu} = étan“(Z/s).

(i) £ {/ Cosudu} =
‘ U 2s :

c¢) Find following inverse Laplace transformations
S 1
. E__l . E"]
() {s2+4s+13} ) {'3(5‘2+1)}

d) Use Convolution theorem to evaluate £ {
(52 + 4 s+ 9)

; t
In the usual notation, you may assume that £ L u)du and
DA )

L {/OtF(u)du} = f—flj

2. a) Let L{Y(¢)} = y(s). Show, in the usual notation, that
i) LLYDO @)} = sylo) — ¥(0) and
(i) L{YD(t)} = s%y(s) — sY (0) — Y (0).

write down an expression for £L{Y¥(t)}.

b) A light beam which is hinged at its ends = = 0 and z = [ carries a uniform load
w per unit length (see following figure). Find the deflection at any point using
Laplace Transform methods.

WLLLLLELLLELL ]
= e

[You may assume in the usual notation that the deflection Y at point z of the
dey

beam is given by the differential equation. ET :
x

= s
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3.

a) Show,in the usual notation, that

s {aUéf’ t)} = su(z, s) = Uz, 0)

@)L {8—%%’—'5)-} = s®u(z, s) — sU(z,0) — Uy(z, 0)
(i) £ {80’(:1:,15)} - du(z, s) o

oz dx
: FUlz,t))  dulz,s)
by 2 {“T—} =

b) A string is stretched between two fixed points (0,0) and (a,0). If it is displaced
in to the curve bsin ( —’;—”) and released from rest in that position at ¢ = 0, find its

displacement at any time ¢ > 0 and at any position 0 < z < a. The corresponding
mathematical model is:

T

o2 _ © Bz

U(0,t)y =0, U(a;t) =0
U(z,0) = bsin (&)

where U(z, 1) is the displacement of the string at time ¢ and position z, and c is
a constant.
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1. (a) s> dBeormal BYe 80 v ¢ g0 #5L ¢8sin:
(1) 0@ yeSdwal,
(i) 8 e2N&B, 830E 0RO Y dwsl,
(il) QY ¢S eNNB, BOE 62300 BESSGICW.

o

(b) s> yedos e8ziz:
(i) K, gbe gednds,
(i) K, ,, ybem 0000 geow,
(iii) C, Om yurcesd enydm udrde.

(€) s> yecend AR ZNEW M BB ZNE Gl ¢ OBI5Y:
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(i) G, gtdncesd, B5s venm, erd vens v DO Somw Bwo ¢OstH.
(i1) Hand-shaking seessanscs esmsisnme m6misy.

(iii) G, eI G, © 886 AD eeitrs.

Gy

2. (a) o> ©8» YENGEB, 2D 61w Crn EedEO, g80 (Prim’s) eCombn®end
558 Gazndw DI WOBIBY. wiz ededms @I WBO @ISNEB ©WICBID).

e
| 8]
.,

(b) matdmo (Kruskal's) e Eewibmn®ws widmows, son BHHRewd, D8 ©rciws Gt

CHOBIDY:
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3. (@) A,B,C,D o E o» 5006 50 a56 &80 v trend 8o oiomy® 08 svnd yedewsy
©¢8. C 80 B e300 ®80w 2ox 0 em6 B 80 C 0 &0 0051000500 98 oznegs.
goo s D86 € ecmO® D1 VOINODH WO 9l ©¢8. 8:® HOC ¢z gm0 go® (0
©e8® e3¢ S6E88 etad (Floyd Warshall ) e1Ge®85®w ©:8m0 055>,

(b) 088 SEmesss (Ford — Fulkerson) aCe0i8nd®s vBnews s ywded 8O t BE® ¢ids

880 0188 ewresIn.
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1. a) sw® q@%@@m 8o ¢ cderd 2842982 oesssd:

(i) Fi(t) = ¥ + etcos2t,
i1) Fy(t) = sin 2t cos 3t + ¢ sin 4t.

(ii)
b) 1 L sm2t

= tan='(2/s)

a{ S } -l
S
(iii) £ {/ ' wsudu} -~ i)
1 u L:S

DORCILY Bl

c) BB B 9@@@&@ CBEEs BB8en@ ¢ muﬁm
: = S - 1

o {52 +4s+ 13} i & {.33(.52 1)}

2
S s =
(ORBOO BBeDr® te®we I8 D653,
{(52+£1)(32+9)} Gt G

+

d) £

iy <4 0 t ;
bt [ (3801 @m>ews) L {Pl(t } = / fu)du e L {/ F(u)du} = f—(sl O YO
s 0 S
CODEBDE DE D).
2. (a) Y (L)} = y(sj B3 OB, L8018 FDHOBBS
(i) LLYD(E)} = sy(s) - Y (0) oo
(i) L{YP @)} = s%y(s) — sY(0) = Y(0) 83O caz3e58.
O 083053, L{Y W (1)} e gmaencsd Ewsd.
a) SICE NCDW OB z = 0 8w 7 = | eWEDCEE D2 awd 6 &B and
29 €090 w F0 9I16wn e68 (WD Grise HEBDY).
Gl L P L e
f=—== sttt
3
& ceeed 88es Y wdmm OO MEPed Vond® CrsD =BPO e
(Gl leckptaph
d“Y
(638015 @ Rees) NEDed ¢ el =8P Y uals Bl—— T =W
OB 8Om0 083 6¢m eI A0 VBT csBABHG BE D]
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3.

a) 83808 ePOELs
oU(z, t)} — su(z, s) — Uz, 0)

dr

®

b) ©5390=. (0, O) & (a,0) 80 caes 0™l &8 g1o. O bsin (£2) Onedd

980 BesnBIs 6 t = 0 § BescoiDewsd Yo v 8. don@ t > 0

EWDE 292 0 < z < a BBC0D Bedonsmiw 6eesds.
&I ©EOe pmadia:
Ok 0
U
U(0,t) =0, U(a i) = ‘
U(z,0) = bsin (Z£) ¥
©D.6908 U(z,t) ) t el 55ined z cmsved SLdmsmwe O 850 ¢
B3 Bemsd.
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