Math378 Test 1

Name: 5JUJ'W

Directions: Show all work. No credit for answers without work.

Wed. Feb. 11, 2026

1. Prove the following by induction or the no minimum counter-example technique

(a) [15 points] Recall that Fy=F =1and F, = F
ZZ:O Fk = Fn+2 —1forn 2 0.
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(b) [15 points] Prove that for n > 0, we have > }_, kfiﬁ)Q =1- (nJil)Q'
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2. [20 points] Let n be a positive odd integer, and let G, be the n x n grid with n? cells. For
0 <z,y<n-—1,let (z,y) denote the cell of G, in column z and row y. Let G, — (z,y)
denote Gy, with the cell (z,y) removed. Prove that if = + y is odd, then G,, — (x,y) cannot
be tiled with dominoes.

Rl e G090 )
©.9)f .9 dgp 0.9 0 plas)
o2 e 2y 42)(1.2) dgp) 5. 2)gp)
©. 1))\ v\ a1 ©0.1)(@p\2 V(.1
o). 0) g s ol W) Op e )
The grid Gs The grid Gs — (2, 3)
Eﬁ. C@)lur (Y,\ SAM U,J) i Olack 'j i{) 5 Db DM) (7\’\)) s (’J[/“i’ ?/

v 6d). This cvles & chodsr bourd P@W“ Suppﬂe gﬁw o codmdichgy Tt T

)
o) Siu @k dowmo cas oe black ol &) o

IS o B)wa(mo ‘61-“35’} Gy
e et 3 pllas sl

iy ol
NoA claiwm & G - (v, 0) hg e Sang VWMLU% bl (z[ﬁ; oy ol Qdﬁs/ e 5o Mae
| W tn " )

i - ' : v lexen-t
V_L’L/zi\ u.uﬁ '{ e&l/lf Cé[ﬂ’, _TLV‘S (A)ZW-‘S ﬂ[;m/\ /hl“:? ’h"Q CV\ \BXV\ fU,ﬂy/W) g()‘/:ﬂ O’;d ':n)'; \S
Ly evw\g o vl VUAW‘J JDMM, w %”M‘Sf

Gh‘(x,‘ﬁ hao T Same WML”% bt cells s

'S

ol okl dowwmod ot T 54”? [b,9): ¢

D
1 4
:

AN—
vV

Civw Lo 7 blad, 6 e me wen blid ol e uhie Siva, Xty 0d) Cx,v) is

o

Wils
U
YN

G »(0,0\

%
whik S Gm‘(x,kﬂ ey wo woe bl clly Tan whtle.  This  corbad e Dad

G '(X/‘j) ey T Sur wumbes U{ bl and uhile ol 7



Math378 Test 1 Wed. Feb. 11, 2026

3. Use the characteristic equation method to solve the following.

(a) [15 points| Find the general solution to the recurrence a,, = 3a,—2 + 2a,_3 for n > 3.
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(b) [10 points] Find a closed form formula for a,, with base cases ag = a1 = 4 and ag = 15.
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4. Let n be a positive integer.

(a) [10 points] Give an example of a subset A of {1,...,3n} of size 2n such that there is
no pair x,y € A with y — z = n.
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(b) [15 points] Prove that if A C {1,...,3n} and |A| > 2n + 1, then A contains a pair
x,y € A with y —x =n.
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