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where  (t) =  b (t)    (t) Given If and Qf ,   can be computed by a variety of di erent methods For this discussion, we choose the four quadrant arctangent function   = atan2(Qf , If ) The left portion of Figure 88 shows the vector z = [If , Qf ] and the angle   in a two-dimensional plane In general, z can point in any direction The right portion of Figure 88 shows a simpli ed block diagram of the process described above wherein the detail for the process of computing the variable   has been removed The only item in Figure 87 that has not yet been discussed is the  lter H(s) The right portion of Figure 88 is a standard control loop The  lter H(s) is designed to stabilize this loop while achieving desirable transient and noise properties The stability of the loop means that the variable  (t) is forced towards zero When this is achieved, then the direction of the vector z = [If , Qf ] is essentially along
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		Figure 88: Simpli ed phase lock loop variables and block diagram Left   Depiction of the vector [If , Qf ] and the angle   Right   Block diagram of simpli ed block diagram for a phase lock loop the I axis with the Qf component near zero Under these conditions  (t) is accurately tracking  b (t) Figure 89 shows the phase tracking variables I, Q, and   = atan2(Q, I) versus time for a phase lock loop Initially, the loop is not phase-locked Slightly after t = 1, the variable   converges to and stays within the threshold value of 01 cycles until approximately t = 9 For the time interval, t   [15, 9] the system has phase lock Slightly after t = 9, some event occurs that causes   to exceed the lock threshold The system is seen to be converging back towards phase lock at t = 10, but a cycle slip may have occurred 8493 Integer Ambiguity
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		Although the right portion of Figure 88 indicates that   =  b   , this is not strictly true because the four quadrant arctangent function always returns a value  05 <     05 The arctangent function cannot distinguish between   and  +N for integer values of N  Because the arctangent function cannot tell one cycle from another, the relation is actually  (t) =  b (t)    (t) + N (t) (874)
Buy: If the Arms Index goes above 20 on the close, this could be a signal to buy Above 40 (possible panic) could be a screaming buy Sell: If the Arms Index goes below 050 on the close, this is a signal to sell Below 030 (overexuberance) could be a screaming sell
where angles are expressed in cycles and N (t) is the unique integer that results in  (t)   ( 05, 05] The job of the control system is to stabilize the control loop of the PLL, which maintains  (t) near zero For reasonable high signal-to-noise ratios, GPS receivers typically maintain phase lock and track the incoming signal with an accuracy of better than 1% of a cycle Under such circumstances, N (t) is constant and the linearized model   =  b     is su cient for the control system design and analysis; however, the integer N and the full model of eqn (874) play critical roles in the use of the phase
Bullish: When advancing stocks outnumber declining stocks (the line is rising), it is a bullish signal Bearish: When declining stocks outnumber advancing stocks (the line is falling), it is a bearish signal
05
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