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ASSIGNMENT 4-

Finding the roots
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Construct a function which takes no input arguments and return
an array of 5 elements which consist of the 5 roots of the function
above ie. [R1,R2,R3,R4,Rs5]. You can use any numeric method

presented in the main lecture.




ASSIGNMENT 4-2

Parameter extraction with curve fit

® Suppose we have the following

data points:
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xmin, xmax, Xxbinwidth
vX = np.linspace(0.,2.
vy = np.array
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ASSIGNMENT 4-2 (CONT) .

And the data points can be modeled by the following function:
f(x) = Nsin(kx + ¢) + b

where N,k,¢, and b are the parameters to be determined.

Construct a function which takes no input arguments, perform a x2
fit to the data points with the model

given above, and return an array of
4 elements which consist of the best
fitted parameters used in the
function above ie. [N,k,¢,b]. You flx) m=

can use either minimize() or
curve_fit() from scipy.optimize.
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ASSIGNMENT 4-3

Finding the best window

10000 -

m Consider a “signal” data (vs)and a =]

Vs
“background” data (vb) can be o00o-
generated below: o vb— I
nbase = 10000 ° —4 -2 0 2 4 6
np.random.seed(1234)

VS =
np.hstack((np.random.randn(nbasex3)*0.2+3.,np.random. randn(nbase)*0
.6+2.8))

vb =
np.hstack((np.random.randn(nbasex4)x1.2+2.,np.random. randn(nbasex4)
*2.8+1.0))

# uncomment below for displaying the histogram plots
plt.hist(vs, bins=50, color='y', range=(-5.,7.), alpha=0.5)
plt.hist(vb, bins=50, color='qg', range=(-5.,7.), alpha=0.5)
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ASSIGNMENT 4-3

(CONT.) -
- L, .U

Construct a function which takes no ..
input arguments, try to look for the 2

best lower and upper bound oL~
according to the following criteria:

N;: count how many “signal” (from vs) that are within L<vs<U.

Np: count how many “background” (from vb) that are within
L<vb<U.

Maximize Z = N,/+/ N, + N, to find the best L and U, up to 2
digits below zero, e.g. 2.34.

The function should just return an array of 2 elements, ie. [L, U].



